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RAMMKLSBKRa ON HYPOPHOSPlUm. 5 

I fonud 37'S per coni, o# phoaplioiTis, whilo Uie formula HiAniiiPOa 
roqniros— 

211 « 2« 2‘il 
Am « 18 =£ 21-00 
1> s= 31 =s: 37-3r> 

20 « 82 « 88 5r> 

88 JOO- 

Under Hie influence of lieafc docompoBiiion takes place, ammonia aud 
phoHphorolted liyclrofyon being ovolrod (ihe latter is for tlio most part 
not sponinnoously inflammable), and a glassy mass of phosphoric acid 
remaining. 

As I found that 100 parts of the fwitb give f>5‘2 of residue containing 
20*16 phosphorus, it seems tliat idle residue is formed l)y-— 



beeaiiHo that HuppowiKUi wottld ix»qniiv r> 7*(»7 per cent of residue ^ 
21*84i P. 

71UmP04 « IlnlVh* + 1T,0 + 7NIT, ^ SPII, + 2II,. 
irypojiJmjjJdk of Bamim, 

Tlio methods of prejmx*iiig this salt are well known, but the crystals 
are very rarely well formed. Tlioy belong to the moneoUnie wjltllM, 
and allow combinations of the focos-^ 
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Oalmilated. 

Obserred. 

c : r = 134° 30' 

134° 15' 

/ = 121° 43' 

122° 30' 

t = 144° 49' 

2 

145° 8' 

p ; r = 116° 39' 

116° 30' 

r'= 113° 44' 

— 

g : r = 108° 27' 

109° 15' appr. 

r* = 103° 44' 

104° 20' 

8:8 = 111° 32' 

112° 0' 

a = 141° 2' 

140° 55' 

6 = 114° 35' 

114° 42' 

q = 133° 37' 

133° 10' 


The crystals ai'e prisms a, c, r, r', tenrdnatod by g and s, the faces 
jPj o'l being extremely small. They are colourless and transparent, 
nnalterable in air and at temperatnros nnder 100®. 

My own experiments agree witl those of Wnrtz with regard to the 
composition of the salt, which contains 1 moleoole of water. 

HiBaPgOi -f aq. 


4H = 4= 1*40 

Pound. 

Ba = 187 = 48*07 

48*01 

2P = 62 = 21*75 

22*56 

40 = 64 = 22*47 

— 

aq. = 18 = 6*31 

6*28 


286 100- 

100 parts treated with nitric add yielded 103*6 metaphosphate of 
barinm, BaPgOe. 

When the anhydrous salt is heated in closed vessols, it becomes 
reddish, gives off inflammable phosphorotted hydrogen, yields a small 
quantify of yellow phosphorus, and leaves a I'csiduo weighing 87*0 — 
87*4 per cent. Hydrochloric acid dissolves it, leaving only a certain 
quantity of red phosphoms. The composition of the whole was indi- 
cated by several analyses, one of which gave — 

Phosphorus, free 1*60 = — 

„ 12*41 = 14*46 

Barium 50*97 = 69*34 

Oxygen ... * 22*62 = 26*21 

87*40 100* 

Such is the composition of a substance hitherto considered as a 
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pyrophosphate. But the difference, though not great, is evident. In 
pyrophosphate Ba : P = 1 : 1 atom; 59*34 Ba would then require 
13*43 P, while the proportion of the two elements actually found 
is 13 : 14. 

Another test for the assumption that the phosphate cannot ho pure 
pyrophosphate is to he found in its quantity. 

H 4 BaP 204 would give 83 per cent. Ba^iP^O^, whereas the experiments 
have given 85 per cent., or a little more (without the unmixed free 
phosphorus). 

It may therefore he stated that the suhstance, generated hy ignition 
of hypophosphite of harium is — 

or 6 mol. of pyrophosphate and 1 mol. of metaphosphate. 100 parts of 
the anhydrous salt should then give 85*9 of th^se phosphates, and 100 
parts of them should contain — 


P 1465 

Ba 59*73 

O.. 26*72 


100 * 

agreeing well with the results of analysis. 

Hypophosphite of barium then gives by the action of heat — 

13B!4B4^sOi Bai8pu048 “t* I 2 H 3 P ■+■ 4 H 3 + 4H30. 

As a part of phosphorus appears in the free state, it is evident that 
the proportion of free hydrogen will ho greater. The water produced 
being eqxud to 2 per cent, of tho salt, it would he nearly impossible to 
determine it in a satisfactory manner. 

We shall see in tlio couroo of those researches, that pure pyrophos- 
phate is not produced by any hypophosphite, hut tho harium salt 
yields wheu heated a z*osiduo which approximates closely thereto. It 
will therefore easily he understood that H. Bose 45 years ago was led 
to erroneous eondiusious on this point, by not extending his quantitar 
tive experiments on the nature of the phosphates formed by ignition 
of hypophosphites to a greater number of salts. 

Hyjpc^ho^ldte of SironMwn. 

By evaporating a solution of carbonate in free hypophoi^horoiis' 
acid, white crystalline emsts are obtained, much less soluble than the^ 
harium salt. They contain B^SrPsOi + aq., and give off 7*64 per cent* 
of water at 200®. 
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100 parfcs of the anhydrous salt, decomposed by heat, gave 88*9 of a 
residue containing 39*32 strontiiLm, 16*4 phosphorns in combination 
and 3*06 in the free state. Supposing the atomic ratio of Sr : P to 
be ? ; 8, the substance would be — 


Sr,PsO«=j 


SSrJPA) 
SrPA 1 


and the process of decomposition — 


m^SrPA = Sr^PsOar + GHsP + + H^O. 


Hypopho^liHe of Gnlciim, 

According to Wurtz, the crystals of this salt arc anhydrous, and I 
myself have obtained the same result. No loss at 200°; Oa = 23*7r>, 
P = 36 55 per cent., corresponding with the formula HiOaP 20 i 
The system of crystallisation is monoclinio ; observed faces — 

0* = a’ I h i c a =: a : coh : (xe 

= 3a' : 6 ! c h = b ; 00 a : 00 c 

%) = 8a:b:ooc 6^c;ooa:oo/> 

/ = a' ; c ; oob 

a : b : 0 = 0*8693 : 1 : 1*200 
0 = ?5° 12' 


• 

Calculated 

ObseiTed. 



Bammelbbcrg 

Bchabus 

o' : 

o' = 

103° 40' 

103° 56' 

a' : 

/ = 80° 52' 

— 

— 

3p ; 

8p = 43° 16' 

— 

— 

a : 

c = — 

^ 103° 40' 

— 


r' = 189° 20' 

— 

— 

o' : 

a = — 

126° 25' 

126° 35' 


0 = 110° 1' 

— 

— 

a' : 

a == 97° 44' 

99° 30' 

99° 37' 


c = 126° 24' 

125° 60' 

— 


o' = 151° 3' 

152° 30' 


The crystals become tabular by the exiensiou of faco a; tlioy 

are transparent and flexible, and undergo no 

change on exposure to 


the air. 

Their behaviour when heated is hke that of the strontium salt ; they 
gave ?9*3S — 79*8 per cent, phosphates, and 4*4 of freo pliosphorus. 
The phosphates contained Oa 29 22 — 29*43, and P 25*79 — 26*04; they 
are consequently — 
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of Matjnevnm, 

Very fine regular octaliedrons, wiiJi the faces of the cube, coutaiumg 
() mol. of water, H4Mgp204 + Ga<i., according to the experiments of 
H. Rose, Wurtz, and my own. 

After drying at 200°, the salt yields, when heated, a gas which is for 
the most pari not spontaneously inflammable. The white residue 
becomes reddish on cooling, and dissolves easily in acids, while a small 
portion of phosphorus is separated. Experiment gave 4*2 P and 80*? 
phosphates =: Mg 16*15, P 22*63. Hence we may calculate for the 
phosphates — 


and the process will 




5H4MgP204 = MgtfPeOao + 4H3P + 4H> 


Hyjio^Jiosj'tJnle of Zlnr. 


Isomorphous with the former, it has the composition H4ZnP20i + 
6aq., as W urtz has determined by analysis. 

Decomposed by heat^ the anhydrous salt leaves 85*38 per cent. s= 
Zn 33*86, P 18*94, 0 32*58, besides 0*88 free phosphorus, or the same 
phosphates as the magnesium salt — 


Zn5P 6O20 


f 2Zn2P^07 1 
\ ZnP^Oe / 


Hypojplinsphiie of Mmiganese, 

Very small reddish eiystals, the form of which I could not dotor" 
mine, easily soluble ; containing, according to Wurtz, 8*86 pi'r cent, 
of water (9*85 in my own expoi*imeut), and thoroforo H4MnP204 + aq. 

On heating the anhydrous salt a gas evolved, which for the most 
does not take fire on coining in <x>ntact with the air* The white 
residne becomes reddish on cooling, coutains 2*82 of free phosphorus 
and 81*07 of phosphates = Mn 29 73, P 20*14, 0 31*20 ; it is therefore 
like the former — 


Mn^PoOjo 


r2Mn2P20,1 

t MnPgOfl / 


RyjpnpliOitpkUe of Oetkm. 

By decomposing the barium salt with sulphate of cerium, white 
crystalline crusts are obtained, dif&cultly soluble in water* Analysis 
gave Oe 39*22, P 26*43, aq. 4*81, con'esponding to the fanunla^ 
8H4CePa04 + 2aq* 
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Th.0 products of decomposition by beat •were 2‘87 free pbospboms 
tuad 84'95 pbospbates = Oe 41 '44, P 16'07, 'wbiob agrees witb — 

like tlLO stroxLtiuxa aad calciimi salts. 

Hyjpopho^hite of Oadmmm, 

This salt is very much like -the cerium or strontium salt, but con- 
tains no water of crystallisation. It gives a greyish or reddish residue 
= 0’34 phosphorus, and 86*5 phosphates = Od 46*28 and P 14*30, or 
like the former, 3 mol. of pyrophosphate and 1 mol. of metaphosphate 
of cadmium. 


Sypo^phos^Mte of Lead, 

The lead salt forms thin splendent scales, dissolves with difficulty in 
water, is anhydrous, and, according to H. Rose, contains HiPbPi^Oi. 

The product of decomposition appears white, and contains no froo 
phosphorus. I obtained 89*48 per cent. = Pb 60*56 and P 10*18, or 

Ph P O — / ^l^baPjjOv 1 

PbPaOe / 

Hence the process must be 

OH^PbPsOi = PbaPioOai 8H3P + 4 H^ + 2H2O. 

Wurtz has stated that the salt is changed by an excess of oxide of 
lead into phosphite, believed by H. Rose to be a basic salt. 

HypopJwspJdte of OohaU. 

Very fine crystals, brownish, regular octahedrons, isomoi^phous with 
the magnesium and zinc salt, containing 6 mol. of water. ISTow Wnrtz 
has determined by analysis, and I have also found, that 30*2 pur c(*nt. 
of water goes off at 120® — 130®. If the temperature risers to 150®, 
decomposition begins, the salt becomes black, and the evolved gns does 
not for the most take fii-e spontaneously in tlie air. Pi’om the anhy- 
drous salt 91*7 per cent, of residue wore obtained. 

This substance treated with strong nitiic add, is oxidized, and after 
evaporation its weight is augmented hy 12*9 per cent. Hence it is 
evident that the whole is a mixture of phosphate and phosphide of 
cobalt, containing Go 34*04 P 29*95, and 0 36*01. The atomic ratio of 
Go : P is therefore 3 : 5 and Go : 0 = 1 : 4, as in hypophosphite, 
and 1 EEuppose the substance to be 
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and tlio process 

3B^OoP204 ss: O 03P5O12 *4" H3P H“ H9. 

H. Rose, in determining only the amount of cobalt in the residue, 
supposed it to be a mixture of pyro- and metaphosphate, coloured 
by black phosphorus ; but from my own experiments I am convinced 
tl^t such an admission does not agree with the behaviour of the sub- 
stance and its composition. 

JSypopJwspUie of NioLel. 

Green crystals of the same form, combixied with the fr>ces of the cube ; 
their isomorphism, and the analyses made by Wurtz and by myself, 
establish the formula, H4NiP204 4- 6 aq. At 100® the water is driven 
off ; at 140® decomposition takes place ; no inflammable gas is evolved 
and a black residue =: 92*8 per cent, remains. As 1 found that this 
salt is exactly like the cobalt salt, and contains JNi 33'49, P 30‘88, and 

O 36 68, it is evidently of the same nature, I e., 

Sy^o^hosj^hite of Uraniwti. 

When the yellow precipitate of uranium-nitrate by ammonia is 
digested with free hypophosphoi*ous acid, it is changed into a ydlow 
crystalline salt, very difficultly soluble in water. 

100 parts gave 39 parts of water, at temperatures of 100® — ^200®. By 
treatment with nitric acid, 1024 of metaphosphate were obtained, 
proved by analysis to be DPO4; therefore the hypophosphite is 
H4(U802)P204 H- aq., containing like the other salts, the radical uranyl, 
UaOi, and TJ : 0 = 1 : 3, while in the forogoing salts the atomic ratio 
P : O is always 1 : 4. 

Por this reason tho uranyl hyposulphite differs essentially from the 
other hypophosplutes in its decomposition by heat. "No phosphorus 
is evolved, only hydrogen being set free; tho uranyl salt is chang^into 
anranoussalt, and the remaining product contains U : P : 0 = 1 : 1 ; 8, 
like tho hypophosphite itself. The process of decomposition, or the 
disengagement of hydrogen, is accompanied by a detonation, and the 
residue is a very porous mass of groonish colour. It dissolves in nitric 
acid, by which it is oxidized, I found U 61*37 and P 13*74 per cent., 

r3lJaP207'] 

or TJPOs, and hence snpiiose the whole to he< XTPaOe or airdatee 

I UaP J 

of pyro-phosphate, metaphosphate, and phosphide of uranium. 

H4(Ua02)P804 = 2 TJPO 3 + 

The product of oxidation of UPOs by nitric add is uranyl 
phosphate^ UPO4 — (HaO^PiOe- 
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The resnltfi of my experiments on hypophosphites are in general tlio 
follo-wing: — These salts crystallise anhydrous (Tl, Oa, Od, Ph), or, 
combined with water, the amount of which is 1 mol. (Na, Li, Ba, Sr, 
Mn, TJ), or 6 mol. (Mg, Zn, Ni, Co). 

All are decomposed by heat. 

1. The ordinary manner is that and niptaphospliate are 

formed, but the relative quantities of the two vary from 1 : 1 mol. (Na, 
Tl) to 2 : 1 mol. (Mg, Zn, Mn), 3*1 mol (Sr, Ca, Cc, Od), 4 : 1 moL 
(Pb), and 6 : 1 mol. (Ba). 

2. Meta;p}iospkate and phosphide are formed. (The nickel and cobalt 
salts.) 

3. Pyrophosphate, metaphosphate, and phospliffr remain. (The 
uranyl salt ) 

It is now easy to understand the difference between my I’esults and 
those of H. Bose. This celebrated chemist had directed his attention 
principally to the nature of the phosphorettod hydrogen produced by 
these salts ; his analytical researches on the remaining products were 
incomplete, and he had not studied those of the alkali-salts, which 
would have shown him that they ^e not at all pure pyrophosphates. 

The gaseous products of the decomposition of hypophosphites being 
always a mixture of hydrogen and phosphoretted hydrogen, the inflam- 
mability of the gas is of no importance, and seems to vary according 
to circumstances, I also believe that the separation of phosjdiorus is 
due to the process itself, and does not depend on the decomposition of 
phosphoretted hydrogen, for I observed very often that phosphorus 
appears at the beginning of the process, while the temperature is not 
suflELcient for the decomposition of phosphoretted hydrogen. 

Phosphorous and hypophosphorous acid, phosplxites and hypophos- 
phites, are very much alike, notwithstanding tliat an essential difference 
exists in the products of their decomposition by heat. Phosphites give 
pure pyrophofiphates, or a mixture of those salts with phosphides (Go, 
Pb, Mn, Zn), in consequence of the ratio of B" : H = 1 : 2 or 1 ; 1. 
Phosphites leave no phosphorus : thcrefoiu in the in-oducts, B" : P = 
1 ; 1, as in tho original salts. They also give only hydrogen, while 
hypophosphites give hydrogen and phosphoretted hydrogen, the nranyl 
sidt being the only one which resembles the phosphites in this respect. 

The whole of the oxygen of phosphites is contained in the newly 


formed pyrophosphate, consequently water is never set free, 
takes pkee only in those hypophosphites which give 


/EWt 
t BTO3 



2B''3PA 

B'TaOe 


} 


The same 


or in the salts of Co, Bi, U, which yield phosphates and phosphides. 
Ib the otheor cases a certain portion of the oxygen is required to form a 
relatively small quantity of water. 
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II. — Otb the Fedueing Power of Pho^plhorous awl HgpophospJioroas Acid 

and their Balts, 

By 0. BiAHmblsbbbo. 

Phosphorovs Acid mvA Bilver-Balts, — ^By employing aai excess of 
nitrate of silver, I found that 1 moL of HsPOs reduces 1 at. of Ag, while 
H becomes free. 

Ha + POaAgHOa : H^O = H2PO4 
+ HHO, 

•f Ag + H. 

Sypqphosphite of Barkm and Biher-Balts, — 1 mol. HiBaP^O^, with 
an excess of nitrate, gave 5 Ag, and with sulphate of silver, 5*5 Ag. 
Admitting 6 Ag we should have 

HiBaP.Oi + GA^HO, + 4.H.0 = SH^PO* 

+ 4HHO3 
+ BaHaOc 
+ 6Ag 4- 2H 

The reducing power of the molecules HaPOj and HaPO^ seems to be 
= 1:3. 

Phosphorous Add a/tid Oojpper Balts, — ^An excess of HaPOa decolorises 
the solution, protoxide of copper being formed. When the sulphate of 
copper is prevalent, metallic copper is separated, after boiling for some 
time, and I found that for 8 at. of P 1 at. of Cu is reduced 

SHjPOa + CUSO4 + 3H2O = 8H3PO1 

+ H3SO1, 

+ 0u + 4H 

Phosphite of harimi is not changed by boiling with a solution of 
copper f when free sulphuric acid is added, a very small quantily of 
the metal is precipitated. 

Hypophosphorous Add emd Oopper Salt's, — Wurtz has published his 
experiments on this subject, and the very interesting formation of HOu. 
H. Bose asserted (Pogg, Ann , 58, 212), that the reduction of copper 
was not accompanied by evolution of &ee hydrogen. 

Hypophosphite of barium and an excess of si^phate of copper yield 
the reduction only at the boiling point of the liquid. I found Ba ; On 
= 1:2 atoms. Hence it is evident that hydrogen is evolved. 

But if feee sulphuric add is added, the reduction begins below 100®, 
and ihe quantity of the metal is ozdy half what it was in the preceding 
ease. 


ft 
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The two processes mnst be : 

HJ 3 aP 204 with 2 ChiS 04 and 4 H 2 O giyes 20 ti + 4H! 

and 

H 43 a>P 204 with OtlSOa and 7ItO gives On + 6H. 

The hydrogen is evolved with great rapidity. 

Hypophosphite of sodium with an excess of copper-salt gives 
ITa : On = 1 : 1 at., but the reaction requires contbmed boiling. 


m . — On the Action of Ohoff'cocbl cm Organic Nitrogen. 

By Edw. 0. 0. Stanford, P.C.S. 

At the Exeter meeting of the British Association in 1869, 1 read a 
paper in the Chemical Section proposing a new method of dealing with 
excretal matters, offal, and other offensive nitrogenons substances, 
80 as to secure the whole of their msiinxirial value in an inoffensive 
form. The process is simply mixing the material with charcoal, which 
at once removes all odour. The mixture may be stored, and gradually 
becomes quite dry. It is then passed through re-buming retorts, when 
the whole of the nitrogen comes off as ammonia ; this is neutralised 
with an add, and can then be evaporated with the residual charcoal 
from the retorts, thus forming a general process void of all offenco. 
At the meeting, however, Dr. Williamson reminded me that the 
process must fail because, according to Stenbouse, such nitrogenous 
matters in contact with charcoal become oxidised to nitrous or nitric 
adds, which of course would eutiroly vitiate the results. 

The only foundation that I can find for this rathor gonorol ojrinion 
amongst chemists of tho action of charcoal on nitrogenous orgtuiic 
matter, is in a lecture by Dr. Stonhouse at the Royal Institution, 
March 2nd, 1865. He tested some charcoal powder, which was sent 
to him by Mr. Turnbull, of Glasgow, and which had boon closoJy in 
contact with the decaying bodies of two dogs; and he found therein 
“ very appredable quantities of nitric add.” Ho therefore dosenbos 
the a^on of charcoal as that of a powerful oxidizer, and states that 
it hastens instead of retarding the decay of putrifying substances.” 

This view seems to have been generally admitted as correct; but 
notwithstanding the eminence of the authority, I venture to call it in 
question, and submit that it is based on insufficient evidence. As far 
I am aware, the subject has not hitherto been brought to tho test of 
actual quantitative experiments. 
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Oil Marcli 1st, 1870, 1 XEiade tluee mixtures with charcoal of meat, 
urine and excreta ; and after two months keeping in loosely covered 
bottles exposed to the air, each mixture was tested monthly for nitrogen 
for six months, during which time no appreciable loss of nitrogen 
coxild be detected ; nor could any trace of nitric add be discovered in 
any of the mixtures. The results wero communicated to the Chemical 
Section of the British Association at the Liverpool meeting, and pub- 
lished in the Chemical Nfews, vol. xxii, page 183. 

1 did not anticipate any loss of nitrogen in the urine and excreta, 
both being partially oxidised substances, but the I'esult with the meat 
was so opposed to the general view, that I determined to carry out 
further experiments extending over a larger space of time. 

Three typical charcoals were selected, those obtained from wood, 
seaweed, and bone, the former a purely vegetable charcoal, the latter a 
purely animal charcoal, and that from seaweed one of intermediate 
composition,* the series representing in^e order stated a diminishing 
proportion of carbon. 

The proportion of carbon, ash, and water m each was as follows 



Wood. 

Seaweed. 

Bone. 

Water 

62 

26 

30 

Carbon 

92-0 

63 0 

9-2 

Ash 

1-8 

34-4 

8?-8 


100-0 

100-0 

100-0 

Each contained ) 
of Nitrogen.. J 

^ 0-20 

0-92 

0-60 


Three mixtures wore mado with lean beef chopped in small pieces 
and then thoroughly rubbed up with the charcoal. 

]No. 1 consisted of wood charcoal and moat : 1000 grams of each. 

Fo. 2 consisted of seaweed charcoal and moat : 500 grains of each. 

ISTo. 8 consisted of bone charcoal and meat: 1000 grains of each. 

These mixtures were mado on the 14rth September, 1870, and weighed 
again the next day. 

Bach inixtare was left in a loosely oovored wide-mouthed bottle, 
fteely exposed to the air, and tested occasionally for nitrogen and nitric 
acid. 

The following tables show the analyses, extending over a period of 
nearly 21 months. The drying action of the diarooal is apparent ftom 
the loss of weight of the mixtures in 24 hours, amoxinting to 4*5 per 

* It IS worthy of rexoark that this diarooal from a vegetable so near the 
kwdom has no resemblance to that from wood, but is more hke that from honf^ 
which it diiGhzs in oontoming more carbon and carbonates of eoLcaxm 
.'^agneaium, and kss of phosj^tes of these bases. ^ 
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cent, in Ko. 1, 7’2 per cent, in No. 2, and 3’C per cent, in No. 3. As 
a rule, 50 grains were used in eacli experiment, 25 grains for the esti- 
mation of nitrogen, and 25 grains for testing for nitric and nitrons 
acids. During the whole experiment not a trace of either of these 
could be detected. In the estimation of nitrogen two great difficulties 
wore encountered, and these have rendered the results very irregular, 
but I prefer to publish the numbers exactly as they were obtained. 

Owing to the fibrous nature of the meat, great difficulty was expe- 
rienced in securing average samples for analysis, and as one of the 
objects of the experiment was to ascertain the loss of nitrogen during 
the spontaneons drying of the mixtures, these were not at first artificially 
dried. After the first four experiments, however, that is after three 
months without loss of nitrogen, each mixture was dried at 212® F., 
but there was still difficulty in securing accurate average samples, as 
it was found quite impossible to dry the mixtures completely at 212® F., 
and it was deemed prejudicial to employ a higher temperature. Bach 
mixture was exposed iu the water-bath for lOO hours before testing. 
Tbe mixtures generally absorbed at least 10 per cent, of water, and 
often much more from the atmosphere. The alternate absorption and 
drying of each mixture eight times during eighteen months, would 
appear to favour the oxidation of the nitrogen considerably. More- 
over, the animal charcoal contains a small proportion of carbonate of 
calcium, and the seaweed charcoal contains 25 per cent, of this body, 
and a little free lime ; the presence of these solts has been held as 
highly favourable to the formation of nitrates in the presence of organic 
nitrogenous matter. 

No loss of nitrogen is shown in any of the mixtures at the fourth 
analysis, when each had lost about 40 per cent. moistui*o by evapora- 
tion, and had been kept three months. 

It is remarkable that the two charcoals from wood and bono show 
little or no difference in their action, although one contains 02 pc^ cent, 
and the other 9 per cent, of carbon. This alone would appear to show 
that the carbon acts merely as a drying agent. 

If the carbon has the property generally attributed to it, wo ought to 
find a very marked difference in the action of these two charcoals on 
organic nitrogenous matters. The proportion of carbon uaod in tliese 
experiments is double the amount necessary to preserve tbe moat. T 
do not publish these experiments as conclusive, because I believe that 
they do indicate a slight loss of nitrogen, but that it is much loss than 
is generally supposed, and that it is eliminated in the form of ammonia. 
1 have obtained satisfibctory evidence of this, and hope to give farther 
experiments in another paper. 

It is however so small, that 1 have seen hundreds of tons of fish- 
offid mixed with dbarcoal and stored six months without perceiving 
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the odour of ammonia iu a close shed. 1 have kept a mixture of 
evaporated xtpine and charcoal for several months, which yielded on 
analysis 22-4 per cent, of nitrogen, but of this only 10*7 per cent, caone 
over at a red heat without soda-limo. In the following analyses soda- 
lime was used, bnt the whole of the nitrogen comes over as n.TnTTfin-m‘g. 
by simply rebuming the charcoal. 

The great practical importance of the question here treated induces 
me to bring the subject in a somewhat incomplete form before the 
Chemical Society, but I feel justified in drawing the following con- 
clusions : — 

1st. Charcoal mixed in equal weights with nitrogenous organic 
matter acts simply as a drier. 

2nd. It does not act as an oxidising agent when thus applied, and 
does not conduce to the formation of nitrates. 

3rd. It is probable that after the lapse of some time, and if the 
mixture be artificially dried, a small proportion of nitrogen may be 
eliminated in the foim of ammonia. 

4th. That for all practical, manufacturing, or manurial purposes, 
there is but little loss of nitrogen in such mixtures. 

35Io. 1. Wood Charcoal, 


1,000 grains md 1,000 grams of Lean Meat^ miMed September 14, 1870# 



Bate. 

Weight 

in 

grains. 

Bsod 

in 

grains. 

Nitrogen 

per 

cent. 

Nitrogen 

in 

weight. 

Nitrogen 

in 

used. 

Total 

Nitrogen. 

1. 

1870. 

Sopl. IS ........ 

1930-0 

25 

1-78 

83-97 



2. 

Oct. 3 

1361 -9 

60 

2-16 

29-06 

-44 

8. 

„ 27 

1262-0 

25 

2-62 

31-80 


88 *81 

4. 

Not. 21 

1234-8 

60 

2-30 

28-40 

2-14 

30 -54 

5. 

Bee 14 

1089 -4 

25 

2-80 

80-78 

8*29 

84*07 

e. 

1871. 

Jim. 19 ........ 

1059 -2 

50 

2-60 

26*48 

4-54 

81*02 

7. 

Feb. 16 

1007-7 

60 

2*88 

20-02 

6-98 

35-00 

8. 

Mai. 17 

952-8 

60 

2-88 

27-44 

7-42 

84*86 

9. 

luuo 15 ....... . 

906-0 

60 

2-28 

20-63 

8-66 

20 *19 

10. 

Sept. 20 

860-0 

60 

1-80 

16 -48 

9*46 

24-94 

11. 

Bee. 80 

817-4 

80 

1-46 

11 -85 

10-86 

22*21 

12. 

1872. 

June 6 a 

7^-6 

— 

2-48 

18 -93 

11-60 

80 *58 


VOL XXVT. 
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STANFORD ON THE ACTION OF OHAROOAL, ETC. 


No. 2. Sbawbbd Ohabooal. 


600 grama <md 600 grains of Lboai Meat, mined Bepteinher 14, 1870. 



Date. 

Weiglit 

in 

grains. 

Used 

in 

grains. 

Nitrogen 

per 

cent. 

Nitrogen 

in 

weight. 

Nitrogen 

in 

used. 

Total 

Nitrogen. 

1. 

1870. 

S^t. 16 

928*0 

25 

2*43 

22*66 


22*66 

2; 

Oot. 8 

680*4 

25 

2*88 

19*60 

*61 

20*21 

3. 

„ 27 

648*3 

25 

2*99 

19 *40 

1*33 

20*78 

4. 

Not. 21 

618*6 

60 

3-64 

22-61 

2*08 

21*69 

6. 

Dec. 14 

523*6 

75 

8-73 

19*63 

3-90 

23*43 

6. 

1871. 

Jon. 19 

437*6 

60 

8-71 

16 *23 

6*60 

22 -02 

7. 

Feb. 16 

384*6 

60 

8-21 

12-31 

8-61 

20*J«8 

8 . 

Mar. 16 

330-6 

50 

3-46 

n *13 

30*14 

21 *67 

9. 

June 16 

283 *6 

50 

8-0] 

8*63 

11*87 

20*40 

10. 

Sept. 20 

232 *0 

60 

8*86 

7*77 

13*64 

21 *31 

11. 

Dec. 30 

201-0 

60 1 

2*10 

4*22 

15*21 

19*43 

12. 

1872. 

June 5 

161*6 


1 8*66 

6*73 

16*98 

22*71 


No. 8. Boot Ohaecoai/. 

1,000 graim (md 1,000 grains of Learn Meat, mined Be^temher 14, 1870. 


Date. 

Weight 

in 

grams. 

Used 

in 

grains. 

Nitrogen 

per 

cent. 

Nitrogen 

in 

weight. 

Nitrogen 

in 

used. 

Total 

Nitrogen. 


*1870. 







1. 

16 

1926*4 

25 

1*88 

36-21 

..... 

36-21 

2, 

C®8 

1800*7 

60 

2*26 

31 *20 

•-17 

31*76 

3* 

w 

1268*6 

25 

2*47 

31 *08 

1*69 

82*67 

4. 

Not. 21 

1232*0 

50 

3*10 

38*19 

2*21 

40 •40 

6. 

Dec. 14 

1106 *4 

25 

3*18 

35*16 

3*70 

38*91 


1871. 







6. 

Jan. 19 

1065*2 

50 

2*85 

30*36 

6*18 


7. 

Feb. 16 

1001*0 

60 

3*13 

81 *83 

0*71 


8. 

!MAr. 16 

965*0 

50 

3*41 

32*66 

8*4il 


9. 

June 16 ........ 

900*6 

50 

2*38 

21*66 

0*03 


10. 

Sept. 20 ....... . 

856*6 

50 

3*51 

80*02 

11 *88 

41 *40 

11. 

Deo. 30 

812*7 

60 

1*27 

10*32 

13*13 

23*46 


1872. 







12. 

June 6 

738*6 


2*68 

19*79 

M*47 

31*26 
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ly . — On Iona Pebbles 
By Edw. 0, 0. Stanford, E.C.S. 
Analysis of Iona Pebbles, 


SiHca 

Ingldi. 

37-20 

Duk. 
43 20 

Lime 

5-03 

5-10 

Magnesia 

86 73 

33-60 

Ferrous oxide .... 

6 39 

6-00 

Manganese oxide . . 

4-19 

•94 

Water 

11-42 

9 60 


99-96 

98-44 


Touitisrs visiting the island of Iona have some dificnliy in leaving 
withont purchasing small- water-worn, translucent pebbles, of a pecu- 
liar light olive-green colour. Those are found on the shores of this 
island and the island of Tyree : the specimens accompanying this paper 
are from the latter island. The mineral is a variety of non-aluminous 
serpentine, and is peculiar from its containing manganese as a con- 
stituent. Except in Iona, this mineral and the remarkable pink marble 
(described in a paper published in the OhemicaL News^ vol. 22, p. 1?1), 
are not, I believe, found elsewhere. 


y . — On Anfliraffwic Acid, 

By W. H. PB31KIN, E.R.S. ' 

About twelve months since I brought before the Society an account of 
this substance, which is a secondary product of the manufacture of 
alizarin, and was first observed by Dr. Schunck, who examined it 
and gave it the name of anthrafiavic acid. 11: will be remembered that 
the conclusion I arrived at was that it was an isommido of alizarin, or 
in other words, a dioxyanthraquinono. This has since been confirmed 
by Herr Auerbach. 

I have lately been engaged with fxixther experiments on this body, 
and in preparing some of its derivatives, and I now beg to lay before 
the Society an account of my results. 

AntJircflavic Add, 

It is known that when strongly heated, anthrafiavic acid gives a 
snblimate of golden-yellow crystals in the form of leaves or pkte$^ in 

c 2 
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ceitadiL amount being at tbe same time carbonized. This sublimate 
bas all the properties of the acid; but as its composition had not been 
fixed by Analysis, it appeared to me desirable to submit it to further 
examination. For this purpose a quantily of the perfectly pure acid 
was sublimed, and the sublimate crystallised from alcohol; in this 
manner it was obtained in yellow, silky needles. A specimen dried at 
190° 0. gaye the following numbers : — 

*144i2of substance gave 
•3?12 of OO 2 , and 
•0448 of HaO. 


These agree with those required by the formula, 

O14H8O4. 


The following is a comparison of the experimental and theoretical 
numbers: — 


Thy ry Experiment. 

Ou 168 " 70*?0 70-02 

Hs 8 3-33 3-46 

O 4 64 26-67 — 


240 100-00 


Dr, Scbunck mentioned that anthraflavic add when fused with 
alkali, was converted into alizarin, and 1 was also under the same 
impression ; but from more recent experiments I am inclined to doubt 
the correctness of this statement^ as the colouring matter thus obtained 
produces an orange-red colour with alumina mordants. I hope, how- 
ever, to examiue this reaction carefully. 


Biacetyl^mtJvraflmio Add, 

On heating antht-aflavic acid with acetic anhydride in a scaled tube, 
to about 160° C., it gradually dissolves, and if the temperature bo mam- 
tamed for four or five hours, it will entirely disappear, but ou cooling 
the fiuid produci; deposits a large quantity of beautiful crystals, thoii* 
colour and shape bdng entirely d^erent from those of anthraflavic 
add« 

This product is purified by draiuing off the unused acetic anhydride, 
and recrystallismg once or twice &om glacial acetic acid; it is then 
obtained in beautiful, very pale, yellow crystals, not unhke benzoic acid 
in shape, but small. Two specimens dried at 150° — ^160° 0., gave on 
analysis the following numbers : — 

I. -2818 of substance gave— 

•6888 of OOa, and 
•0932 of H 2 O. 
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II. *2515 of snbstaiLce gave — 

*6137 of OO 2 , and 
•0848 of H 2 O. 

These numbers give percentages agreeing closely witli the formula 

as the foUomng comparisons will show; — 


Theory. Experiment. 






ST' 

018 . . 

.... 216 

66-66 

66-66 

66-55 

Hia . . 

.... 12 

8-70 

8-67 

8-74 

Oa. • . • 

96 

29-64 




324 

100-00 




This substance is therefore dAOcetyUanthraJlamc add. It melts at 
228° — ^229° 0., and may be volatilized with but little decomposition. 
It is difficultly soluble in alcohol, but moderately so in boiling glacial 
acetic acid. Alcoholic potash decomposes it, regenerating anthraflavic 
add. It dissolves in concentrated sulphuric acid, with an orange-red 
colour ; water throws down fSrom this solution it yellow precipitate appa- 
rently anthradavic add, 

IHacetyUalizaflrm. 

Ab the aceiylic derivative of alizarin is isomeric with the body 
just described, I was desirous of comparing the two substances. 
To prepare diacetyl-alizarin, I heated some alhjsarin £^m anthra- 
cene in a sealed tube to 160° 0., for a few hours with acetic anhy- 
dride. On cooling, the product, which had partly separated as 
a yellow crystalline substance, was heated wi^ water to remove 
the reihaining acetic anhydride, then collected on a filter and dried* 
After being crystallised two or three times from alcohol, it was 
obtained as a pale yellow substance, crsytallisiag in fiat rtoedles or 
plates. A specimen dried by fusion gave on analysis the following 
numbers:— 

*4190 of substance gave 
1*0087 of 00a, and 
•139 of ao. 

These numbers give percentages agreeing closely with those ^ijnirted 
by the formula of diaoeiyl-alizarin, 

CisH^tfOA 
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Theory. Bxperimeui. 


Carbofl. 66*66 66*35 

Hydrogen 3*?0 8*68 


These results oorrospond with thoso obtained by Hr. Schrodior 
{Ber, Bmt, Ohetn, Oes,^ Berlin, No. 16, p. 870). 

Diacetylalizarin, when heated with alcoholic potash, rapidly decom- 
poses with formation of potassic alizarate. It differs from diaceto- 
anthraflavio acid by being much more solnble in alcohol and glacial 
acetic add, and by fusing at 68° lower, or at about 160° 0. 


When anthi’aflavic acid is boiled with an excess of chloride of benzoyl, 
it soon dissolves, hydrochloric acid being evolved in abundance. After 
the ebullition has been continued for a few minutes, the liquid is quite 
clear. On slowly cooling, however, it becomes filled with needlo- 
.shaped crystals, like anthraquinone. These can be rendered pure by 
repeated washings with glacial acetic acid, and then with alcohol. This 
substance is of a pale yellow colour; it gave on analysis the following 
numbers : — 

1. *2824 of substance gave 
•7761 of 00*, and ^ 

*092 of H*0. 

IL *2955 of substance gave 
•8117 of 00*, and 
•0966 of H*0. 

These gave percentages agreeing with the formula 

as the following comparison will show .* — 


Tliooiy. Experhnont. 

0*8 336 75*00 74*85 74*<)1 

Hm 16 8*57 3*61 3*62 

0« 96 21*43 — — 


448 100*00 

Dibenssoyl-anthrafiavic acid melts at 275° 0. It is insoluble or nearly 
5io in aibhol ; boiling glacial acetic acid dissolves it in minute quantities 
only, and deposits it on cooling in very fine needles. It is but slowly 
acted upon by alcoholic potash. With concentrated sulphuric acid 
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it beliav^s Kke tte acetyl-derivatives, bat dissolves witb more diffi- 
cxdty. la the last axuaber of the JBei ichte der JDeutschm Oh&nischm 
QesellscJiaft^ 18?2, N'o. 16, Berlin, Liebermann has pnblished a paper 
on “ Monoxyanthraqumone and Anthraflavio Acid.” In this he refers 
to his former paper, “ On a By-product in the Maanfaetare of 
Alizarin;” in which, it will be remembered, he describes a yellow 
crystallme compound. From its origin and properties it appeared to 
be the same substance as anthradavic add, but £rom his analysis he 
viewed it as monoxyanthraquinone. The fresh examination of this sub- 
stance has confirmed the correctness of his formula, OiaHsOb. The 
remarkable point, however, consists in the fact that Herr Auerbach 
obtained anthrafiavic acid from a similar material to that used by 
Liebermann. This would appear to show that both substances are 
produced in the manufacture of alizarin, and are separated in its purifi- 
cation, the different results obtained by Liebermann and myself 
being due to the different modes of working- Liebermann’s oxy- 
anthraquinone appears to be easily soluble in cold baryta-water, whilst 
anthrafiavic acid is nearly insoluble; therefore, as the method em- 
ployed by me for obtaining anthiufiavic acid in a pure state consisted 
in recrystallising the barium salt, it is certain that the more soluble 
barium compound of oxyanthraquinone, if present, would be lefr in the 
mother-liquor. * 

1 have but little doubt that had Liebermann employed the method 
described for the preparation of anthrafiavic acid, he would have had 
no difficulty in obtaining it. It is, however, of considerable interest to 
know that both substances exist. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FORBICN JOURNALS. 

General and Physical Chemistry. 

Chemical Efficiency of Sunlight, ByjAMiis Dbwab. 

(Phil. Mag. [4], xliv., 30?-311.) 

The author endeavours to calculate, in dynamical measure, the chemical 
efficiency of sunlight from statistics as to growth of green foliage, and 
from the known action of sunlight upon it. 

Under the influenco of light, carbonic anhydride and water are split 
up by the action of the chlorophyll of the leaf. Tho carbon and 
hydrogen of the two bodies are absorbed or assimilated by the plant, 
and part of the oxygen is given off into the air. Mr. Dowar, on tho 
authority of Boussingault, ropx*e&ents the reaction that takes placo as 
follows : — 

00a H- H 3 O = COHa + Oa. 

The body COH^ is taken up by the plant, and, subsequently or simul- 
taneously, is converted in tho following way : — 

eCOOHa) = CeHiA. 

Thus the glucose form is obtained which, more or less modified, is tho 
basis of or^ary organisms. 

Recent observations of Boussingault have shown that, under favour- 
able circumstances, one square decimeter of green leaf decomposes, as a 
mean, 5*28 cubic centimeters of oai*bonio acid gas per hour. Now, 
from determinations made by Frankland, Mr. Dewar calculates that 
the complete change of 1 cent. cub. of carbonic acid gas into grape- 
sugar requires 4*78 gram-units of heat. Hence 5*28 x 4*78 = 25*23 
represents, in gram-units of heat, the energy absorbed per hour by one 
square decimoter of green leaf exposed sunlight. An estimate of 
Pouillot gives for tho mean total solar radiation per hour por square 
dooimoter exposed perpendicularly to the sun’s ra^ at Paris, o,000 
gram-units of heat. Hence 25*23 - 4 - G,000, or -jrh, is a fraction which 
represents tho quantity of the total energy obtatnablo from tho sun that 
is stored up for us by tbo action of the earth’s vegetation. 

There is little doubt, it appears, that this number is not too groat; 
in fact, Gircumstances might occur under which a much larger fiuction 
of the radiated energy might he stored up. 

It is to he considered, however, that any alteration in the solar rays 
that fieiU upon the green leaf surface (alterations such as might he 
caused by changes in the absorptive powers of the earth’s atmosphere), 
might produce changes in the rate of decomposition by the leaf surface, 
and in fact may cause the water and carhomo acid to he attacked in a 
proportion different from that which is represented by the chemical 
equation given above. This would cause the same plant under different 
atinospheric conditions to foim and assimilate various substances. 

J. T. B. 
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Analysis of the Light emitted by Phosphorescent TJraninm 
Compounds. By E. Becquirbl (Compt. rend, Ixxv., 296- 
303 ). 

The author employs two methods of observation. The salt to be 
examined is placed in a phosphoroscope, tho moveable disc of which, 
having four openings, rotates 300 times in a second ; the solid is illa- 
minated by sunlight reflected irom a heliostat and concentrated by a 
lens. The light which the snb&tance emits is analysed by a spectroscope. 
This method answers very well for those solids which continue 
phosphorescent for the time necessary for the disc to pass through one 
quarter of its revolution, but for some of the compounds it does not 
answer so well. The second method is to illuminate the substance or 
solution with the light of the more refrangible end of the spectrum, 
from the blue to violet, for the phosphorescent light is always less 
refrangible than the incident light. A solution of ammoniacal cupric 
sulphate acts as a good medium for cutting off all the red end of the 
spectrum. The phosphorescent light from the substance is concen- 
trated by a lens and analysed as before. Experimenting in this 
way, the author finds that tho nranous compounds do not show 
any appreciable effect of pbospborescence, but that the greater number 
of the urauic or uranyl compounds are more or less strongly phospho- 
rescent. These compounds generally give a series of almost equi- 
distant groups of luminous and dai*k bands reaching from G to F ; these 
groups generally number 6, 6, or 7, but do not occupy precisely the 
same positions in the spectra of different compounds. 

If this succession of tho groups of lines characterises the compounds 
of uranium, the acid in combination determines tho disposal of the 
luminous and dork bands of eadi group. In the double salts of the 
same class, as in the sulphates and double sulphates, the detail of each 
group remains tho same, bnt the index of refraction of the correspond- 
ing groups is altered, sometintes on the aide of greater and sometimes 
on the side of loss rofvangibility. When tho solid compounds of 
nranium are illuminated by transmitted violet light, groups of absorptive 
bands in tbe most refrangible part of tbo spec&um ai»e seen, which are 
different in each compound, and appear to correspond to tho loss 
refrangible groups of bright liands of phosphorescence, and to be a 
continuation of thorn. A. P. 


Effect of surrouXLdixig the Negative Electrode of a Carbon- 
battery with Charcoal Powder. By Th. jdu Moncel (Oompt. 
rend., Ixxv., 876-879), 

Ae effect analogous to that which is produced by platinising the 
platinnm-plate in Smeo’s battery, can bo obtained by surrounding the 
negative electrode of a carbon-batteiy with coarsely-powdered charcoal. 
Different kinds of caabon, with diflferent electi‘o-molive forces, yrere 
found to exhibit the same kind of polarity towards each other, WASthclbr 
they were opposed to eadi othoi* in plates or cylinders, or in the stai»i 
of powder. By the addition of a little water, two intimate 
were made, one of the powder of the two most electiix>-poriti^ liNI^ 
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anotlicr of that ol tlio two most electro-negative carbons, wbicb were at 
tbe disposal of the antbor. Two carbon cylindors, A and B, were now 
taken, and after it had been determined that the two, when placed 
beside each other in water, pradnccd a deflection of about to 
and that A was positive towards B, the carbon A was pLiccd withiii 
a poroas vessel tilled with the positive mixture. As soon as this 
vessel was immersed in water beside B, the galvanometer indicated 
a change in the direction of the current lasting about a quarter 
of an hour, after which time the cuiTent resumed its o» iginal direction, 
and increased in the course of an hour and a quarfer so much as 
to produce a deflection of 84°. The effect of the mixtui e \\ as accordingly 
at first to reverse the positive polarity of A, and afteiwards to augnieut 
it very considei*ably and durably. 

The carbon A was now removed fi*om the mixture, well- washed, 
and placed beside B as before, without iuterveuing coll. The ciirr(nit 
pi*oduced a deflection of 51 , showing that the carbon had gained in 
electromotive force by the temj)orai*y confcict with the mixture. When 
now the carbon B was placed m the porous cell containing the positive 
mixture, the galvanometer indicated during the first quarter of an 
hour a ouiTont flowing fi'om B and A ; after this time the deflection 
changed to the other side, and increased, after five quarters ot an hour, 
to 73° in the normal direction. On removing B from the mixi ni‘e, and 
placing it beside A as before, a current was at fii*st obtained almost as 
strong as when the mixture was there ; but it abated gradually, and 
after twenty minutes caused a deflection of only 49^ in the normal 
direction. 

The effects of the negative mixture on tho carbons are similai*, but 
not quite so strong as those of tho positive mixtmu. 

These experiments prove (1) that a carbon mixture, during tho first 
quarter of an hour, rovei*ses the polarity of a positive, and increases 
that of a negative carbon; and (2) that, after tliis time, Uio first effect 
is TOversed, inasmiicli as au originally negative cai’bon becomes strongly 
positive, aaid an originally positive carbon becomes more i)osiLive than 
before. 

Since the charcoal powder acts as it were like a conducting filter, it 
is best fo employ it in the state of coarse powder, which offers loss 
electrical resistance than fint' powder. It is pi’ohable that the advan- 
tage of tho charcoal powder is at least partly due to its increasing 
tho suiface of the negidivc carbon. 

JR, H. 

On the Application of Electrolysis to the Determination of 

Molecular Weights. By A. Ladenburg (Bent. Ohem. Ges. 

Ber., V, 753.) 

This is a criticism of Patemo’s paper on the same subject 
CJiimicob ItaliauOi ii, 245), in which tho conclusion deduced by that 
chemist, that mi electric current ^jasdng iJiroitf/h a number of eh ctrol if fait, 
decomposes in curJi of ili&m the hame nmuber of inoJecides, is shown to ho 
erroneous, by considemtions similar to those already adduced in this 
Journal (p. 1070 of last volume). 
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Ladonbarg fai-llier points out Miat the idea of equivalent plays 
a very importent part in the chemistry of the present day, and is by no 
means superseded by that of molecule. “Modern chemisiay” is 
founded indeed on the separation of these two ideas, and tho molecular 
weight of a compound can no more be determined by the results of its 
electrolysis than by the formation of neutral salts. If for example 
the same electric current separates equal quantities of silver fi*om the 
sulphate and the nitrate of that metal, this result can no more bo 
regai’ded as demonstrating the ooiTectnoss of the molecular formal® 
Ag 2 S 04 and AgaN^Oc, than the known fact that the same quantity of 
silver oxide is dissolved and converted into neutral salts, by quantities 
of sulphuric and nitric acid represented by the formulae H^SOa and 

H. W. 


Water in Electrolyses is not decomposed by the Current. 

ByB. Bourgoin (Bull. Soc. Chim. [2], xvii, 244*). 

This paper describes the results of experiments on the electrolysis of 
aqneous acids, in a vessel divided into two equal parts by an imper- 
vious diaphragm, pierced with an aperture of such a size as to allow tlio 
passago of the cuifent, but absolutely to prevent the mixture of tho 
liquids in tho two compartments. The appai*atus is so disposed that 
the gases evolved at tho two poles may bo coUoctod sepiirately, and 
when the expoiiment is terminated, tho two compartments ai*e sepa- 
rated, and tho liquid in each is analysed. 

Supposing now the liquid electrolysed to bo water acidulated with 
suli^liuna arid, and the hydrogen to be collected. Lot its weight be 
denoted by P. It is then observed — and this is tho main point of tho 
result — ^tluit the acid in tho positive compartment is iucresased by a 
certain quantity a, while that in tho negative compartment has dimin- 
ished by exactly tho same amount: the quantity of sulphuric acid 
electrolysed is therefore equal to 2a; and this quantity corresponds to 

a proportion of hydrogen denoted by Hence it follows that the com- 
pound elecirolysed is not SOdLO but (SOjlLO + 2 H 4 ()). 

This result can bo explained on two hypotheses only: — 

1. Tho water and tho acid wvo decomposed by tlio cuiTcut iu succes- 
sion : — 

SOjILO = (BO, + O) -f- JL 

r< mit n o pole. Nogat ivc* jjole. 

2H,0 = O, + 2H, 

2. The I'uiTont doeompobeb a body repiH)sontod by tho formula, 

SOaSH^O:— 

S0,3H,0 = (BO, Hh O,) + yH,. 

That tho latter intoiq'retation js the only one admissible, sooina to 
follow from tho tact tliat wheu currents of different intensity are made 
to pass through aqoeons sulphuric acid of various degrees of conoen- 
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tration, comprised between tlie limits S0,3H20 + 3aq., and SOiSH^O 
+ 125 aq , tbe preceding ratio is found to hold good in all cases, which 
could scarcely be the case if the water and acid wore electrolysed 
independently. Still this fact cannot be considered quite conclusive, 
although the existence of the hydrate SO^-SH^O, or SO4H2 SH^O, is not 
altogether hypothetical, having indeed been deduced from the pheno- 
mena of maximum contraction observed to take place when two mole- 
cules of water, H^O, are added to a molecule of sulphuric acid, 
SO3S3O. 

In the case of aqueous nifrio aml^ the decomposing action of tho 
current is exerted exclusively on the group !N’20o4H20 [or 2N0jHi.H20], 
the existence of which is generally admitted, though it docs not 
crystallise. The decomposition is — 

]^205.4H20 = (N-^Ofi + 20s) + 4H,. 

In the case of oxalic acidf iho action of tho current is exerted exclu- 
sively on the group C2H2O1 2H2O, which is well known to exist as a 
crystalline hydrate — 

GaH!204.2H20 s= (OftO* -|- O2) + SJECa* 

As, however, noting but carbon dioxide is evolved at tbe positive 
pole, it must be inferred that tbe oxygen decomposes a corresponding 
quantity of oxalic acid, according to the equation — 

2O2H2O4 +02 = 4OO2 + 2H2O. 

It follows, then, if this interpretation is correct, that the loss of acid 
at the positive pole should bo greater than at the negative ; and in 
fact experiment shows that the quantities of acid thus lost at the two 
poles are to one another as 3 : 1, which is in exact accordance with the 
preceding equation ; — 


Oxslio add decom- f®’* ourront . . 

posod . . . . i al the polo P current.. 

^ L ^ I by tho oxygen , . 


1 molecule 
1 

2 


3f 


Again, when aqueous /orm/tJ achl is submitted to elccti*olysiB, nothing 
but carbon dioxide is evolved dming tho whole of the reaction, a frict 
which can be explained only upon tlu'co hypotheses, viz. : — 

1. Tho cun'cut acts solely on the acid ; 


20HA = (C.H,03 + O) + 

at the positive pole : 

2(C;E203 + 0 ) = 200 , + 2CH2O,. 


2. The water alone is decomposed : 

20H30a + 03 = 2CO2 + 2HsO. 


3. The water and acid are decomposed simultaneously: 

2(02H2030) + O3 = 400* + 2H2O. 
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ilTow let a be the quantity of formic acid decomposed by the cnrrent : 
then, in the first case, the loss of acid is nothing at the positive, and 


equal to ^Lat the negative pole ; in the second case, on the contrary, it 


is nothing at the negative, and equal to at at the positive pole ; and in 
the third, it is equal to ? at both. 


Kow eaperiment shows that there is no loss of acid at the positive 
pole : consequently the water has not been decomposed by the current. 

Exactly si rnilar results are obtained when alkalis or salts are dissolved 
in the water instead of acids. 

The conclusion of the whole is that water is •not an electrolyte.* 

H. W. 


Active Properties acquired by some Gases under the Influence 

of the Silent Discharge of Electricity. By M. Ghalebieb 

(Compt. rend., Ixxv, 536 — 539). 

A CURBENT of hydrogen, which in a Houzeau’s ozonising tube had been 
exposed to the sileiit electric dischaige, was passed over silver oxide 
in a small, thimble-shaped glass vessel, which was closed by a coi'k with 
two tubes. Silver oxide, which after its prepax*ation had been allowed 
to stand for about a month, underwent on exposure to the electrified 
hydrogen no change appreciable either by the microscope or by the 
balance. But when silver oxide, fl'cslily prepared and still retaining 
some of its moisture, was acted upon, its surface began to blacken, and 
became studded with shining particles of metallic sUvor, between which 
splinters of glass, similar to those described by Th4nai*d, could bo dis- 
tinguished. The metallic paiiicles when exposed to the air, appeared 
to change their form, leaving behind a small ciystalline skeleton. 

When silver thus partially reduced was again submitted to the action 
of electnfied hydi-ogen, and then examined under the microscope, 
minute, extremely thin coils of metallic silver, were seen to project from 
the surface, as if they had, whilst in a semifluid state, been pressed 
out fi*om the layei* of silver oxide. The author concludes from this, 
that freshly i*educe(l silvox* fonns a compound with hydi*ogoii, which is 
fluid, veiy unstable, and exhibits the pLonomonon of “spitting” when 
the absorbed gas escapes. 

A perfectly smooth, Uiixi, oii'culai* disc of pure silvca*, exposed for 
several hoax*s to ilxe action of electrified hych^ogoix, did not appear to 

• This conclusion is most probably right, being supported by other considerations 
(seo p. 1070 of last volunic) ; but the author's experuueuis can scarcely be regarded 
as affording fresh evidoueo in support of it. In fact th(^ seem to be explicable on 
the hyixothcsis of the elooirolybia of water (with secondary action of liberated oxygen) 
accompanied by migration of the elements of the electrolytes present : the result of 
the first oxpormient, for example, may ho explained by supposing that while a weight 

P of hydrogen is disengaged by decomposition of water, a weight ii. of the liquid 

passes through the diaphragm without decomposition. The assumption that an 
aperture can bo made or sufiieieni size to give passage to the current^ and yet so 
small as absohitely to prevent the mixing of the Ixquids, is inadmissihle.— H. W. 
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undergo any cliange ; bnt on the admission of air it became covered 
with a whitish film, which under the microscope resembled silveTOd 
shagreen. A slight swelling was visible round the edges of the disc, 
from which minute pieces of silver could bo detached, looMng as if they 
had just been melted. These results prove that hydrogen retains for a 
little tilne, and at a short distance from the electrifying tube, the active 
properties impaa*ted to it by the silent discharge. 

J Tt. S. 




Determination of Melting-points. By E. Kopp 
(D ent. Ohem. Oes. Ber. v., 646). 


Instead of using an oil-bath or sulphuric acid, it is more convenient to 
use a mercury-bath. The substance is placed on the mercury and 
covered with a small fannel of thin glass. The melting point and the 
point of solidifying can bo obseivod most readily if the snbstancc is 
opaque, and becomes trjinsparont on fusion. If a substance is softened 
before molting, it is fused and introduced in a little conical capillary 
tube, which, after cooling, is placed 0*6 — 1 centim. below the sui*faco 
of the mercury. As soon as the substance becomes soft, or begins to 
melt, it is forced ont of the tube, and appears above the sui'faco of the 
mercury. 

0. R. 


On the Various Vibratory Motions produced by Detonants. 

By P. Champion and H. PeijLet (Compt. rend., Ixxv, 712-716). 

The authors have made further experiments on the subject lately 
investigated by them, and desciibed in a previous communication 
(Oomjftt renof,, Ixxv., p. 110, and Ohem, 8oc. J,, 1872, pp. 187, 874). 
Their object is to find ont what is the difference between the vibrntoiy 
motions excited by various detonants, and tlras to account for tho 
diffbreiico in tbeir powci'S of causing, by means of tho interaicdiato air, 
tho explosion of other detonants placed at a disianco. 

They arranged a soriw of sensitive flames con’csponding to tho 
complete scale of y major, precautions being taken to tujic the flames 
exactly to tho pro])or pitch. Small quantities of various detonants 
were then exploded at a distance of 6 motel’s from tho flames. In tho 
case of iodide oP nitrogen and morc*uric fulminate, gr. of each being 
exjflocled, tiie former produced no ciTect upon tho flames, while excit o- 
mont of the flames a, c, <%/, </, wus noticed on the exjdosion of tho 
latter. This appears to show that the vibrniions excited by tlie two 
explosions arc veiy different, and also that the vibrations excited by 
mei'curic fulminate act on the flames belonging to some notes of tho 
scale to the exclusion of others. 

Secondly, exploding these bodies at a shorter distance from tho 
flames, they found that, while the iodide of nitrogen affected the higher 
notes of the scale, and those only, the mercuric fulmmate acted on all 
the ffames. 

Two-tenths of a grain of iodide of nitrogen, placed at a short distance 
from the flames, was found to influence them all. 
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The above e’^iperiinents Beem albO to indicaio, from the difiei*ence 
obser^’^ed with the same amount of the same detonant placed at different 
distances, that acute sounds predominate in explosions. 

Mtroglycerin gave no results with the analysing apparatus when 
compared with mercuric fulminate. The same may be said of nitro- 
glycol, nitroerythrite, and nitroduloite. It is probable that this was 
due to the small range of the appamtus, and that on constructing a set 
of flames graver than those us^ during these experiments, the upper 
sounds of the explosions due to these bodies might have been reached. 

J. T. B. 


Researches on Crystalline Dissociation. — ^Estimation and Dis^ 

tribution of the Force in Saline Solutions. ByP. A. Pavru 

and 0. A. Yalson (Oompt. rend., Ixxv, 330 — 336, and 385 — 388). 

It is evident, from the generally admitted pinnciple that the different 
forces necessary to produce a given effect are equivalent, that the 
contractions prodneed in the liqnid : (1) by lowering the temperatuie ; 
(2) by external compression ; (3) by the solntion of a salt, may be 
considered as three effects of the bame order, and consequently equi- 
valent to the forces which produce them It may be shown from the 
known coefficient of the expanbiou of water, that the contraction of 
1 c. c. per litre at 15\ is equivalent to a depression of temperature of 
7*576°, or 7676 hoat-equivalonts ; moreover, a similar contraction would 
he produced by an extemal pressure of 21*34 atmobpheres. From this, 
it may bo infeired, that if a litre of water at 15® be subjected to a 
compression of 21*34 atmospheres, it would disengage 7576 heat- 
equivalents- The authors are having apparatus constructed for inves- 
tigating this question. 

An equivalent of carbonic anhydride, in passing from the gaseous to 
the solid state, disengages 3058 heat-eqnivalents, but when condensed 
in tbo pores of charcoal, it disengages 3278, from which it would 
appear that the condensation of tlie gas has advanced a de^*eo beyond 
that of solidification ; and since the disongagomont of heat is greater at 
the commoncomont of the action, we may consider that each molecule 
of carbon is the centre of action, about which are gi*onped layers of 
carbonic anhydi*ide, moi*o and more condensed as they are nearer the 
centre. In a similar manner, in a solution of salt, sneh as crystallised 
sodium sulphate, wo may regard tlie aqueous molecules as ginjuped 
about the saline molecules like the layci*s of carbonic anhydride round 
the carbon molecule, a supposition suppoi’tod by the laihing of the 
boiling point, the lowciiug of the freezing point, and the diminution of 
the vapour tension of the solution. 

The authors find, as the results of thoir oxpei*imonts, that anhydrous 
sodium sulphate in combim'ng with**l0 equiv. of water, to form crys- 
talline sodium sulphate, undergoes a total contraction of volume from 
116*5 c.c. to 110*0 e.c., which measured in heat-eqnivalents is 49244 ; 
also 1 equivalent of anhydrous salt (71 grms.), dissolved in a litre of 
water, causes a conti action of 36*7 c.c., measured by 326619 heat- 
eqnivalents, and tlia crystallised salt (161 grms.), 10*5 c.o., measured 
by 79548 heat-equivalents, whilst the numbers obtained for the two 
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latter, by actual observation of the calonmeter, are + 35 1 nnci — 9300 
respectively, representing the difference in lieat-equivalonib between the 
contrary theimic effects coiTOsponding to the contraction of volume, 
and that of tLo interior force of association between the salt and tlio 
water. When a salt is dissolved in water, the heat rendered disposable 
by the contraction of the water, is absorbed, partly in reducing the wdid 
body to a liquid state, and partly hj the reaction between the salt and 
the solvent. 

On comparing the results obtained (Gompt rend.^ 17(h August, 1871), 
in the estunation of the densities of saline solutions, it will ho observed 
that each saline radical produces a contraction of volume in tlio solvent 
peculiar to that radical, so that each radical absorbs from the solvent 
an amount of heat which is always the same, and which remains inde- 
pendent of the other radical with which it is associated. 

0. K. 0. 


Researches on Crystalline Dissociation. The Alums. By 

r. A. Eavkb and 0. A. Valson (Compt. rend., kxv, 925 — 930 

and 1000—1005). 

As water dissolves out the potassium sulphate from calcined chromo- 
potassic alum, leaving chromium sulphate, it would seem that water 
effects the dissociation of the saline constituents of the alum, ahhoiigh 
heat does not. From the tabulated results of observations oJ‘ the 
densities of tho alums, the authors conclude tliat the molecular v<dumes 
of the crystallised alums are sensibly tbe same, so that they may be 
regarded as crystalline editicos composed of au equal number of 
moleouliu* layei*s, of which the structure and dimensions arc sensibly 
the same. They also observe that tho total contractiim which takes 
place in the union of the anhydi*oas salts with water to form the 
crystal, is gi*eater than that caused by the solution of the latter. ^Fliis 
is tho inverse of what takes place with sodium sulphate, the dillbreiujo 
being produced by tho iniliionco of tho crysialliiio fonn on tli<* pluMio- 
monon of contraction. When solutions of the violet ohrome-aliurm aj*o 
healed in closed vessels, they heeomo green and diminish in d<‘nsity, 
showing lljat the coercive action is less in tho case of tlioKoiransfoniit'd 
alums. For alums, as for sohiiions of other salts, each substitution of 
a molecule of abase for anoiluT isoiuorphoiis with it, cauK(»H a variation 
in the density and capillary height of the solntion, (l(‘[)eiiding s«>U‘Iy on 
tho nature of tho molecule, and indopendoni of tin* actions ol* tlio satin* 
order exercised by llio other molecules pn*sont. 

There are tables appended of the modulus of tlie capilhtrity and of 
tlio density of Hie alums, and also of the density and cajiillavity <*al(ai- 
lated from them, as compared with those obtained by actual observvition, 
which agree very closely. These thermic cxperinienis have est al)lish(‘d, 
as a fact, that the double salts, and* especially the alums, are r(*solvt‘(l 
into their constituent salts in tho presence of water, a I’osiilt which is, 
moreovei*, confirmed by the expeiimcuts on the modulus of c*a]jillm*ity 
and of density. 

A comparison of tho tabulated results eoniained in this and the 
previous eoiiiniuiiication {CumpL irmh, Ixxv, 801 ; dhrni. Hor. ./., IH72, 
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1008), sliowR Umt ilw' (littbroni unlis, huoL as ilio nnnnonlnm,polrfiRFiiuTn, 
anul alnrainiiiin Riilj»lia<os, -javaliico vasry vanaUons, solu- 

iioii, i}oi» only ill volume imi« also in (lio ili(*niiic (*ITeets as ovliibilcMl by 
■tlio calorimeler. The aulliors iiilof from ihis, that a relation exists 
b(‘tweeii the tla*riiiie elleots and the elleets oi‘ eoiitraotioii 'which accom- 
jmuy tlm solution of salts, a view (‘onlirnied by the jihouomoiia observed 
iluviuflf the solution of the partially dehy(lrai<*d and the h^^tlraied alums. 
Ju fact, when the ery stall in e aluminium ami chrome alums are dissolved, 
they produce the same depression of ieniporatiire,and also a einitraelion 
of volume 'wliieh is sensibly equal. It must not, however, bo supposed 
that the oxicnortheimic elleets exhibited by the eaUmmetjer ai^o always 
proportional to the contraction, for the phenonumon ol‘ solution isnoces- 
sai'ily a oomjilex one, involving tlie mdion of various forces. 

Two tables acconi])any the memoir, the latter of which “ V ’* gives, 
for the alums — 1. The internal mechanical force, exjn*(‘SSod in heat 
equivalents, corresponding to the coercive force of the anhydrous salt 
on tbo water in which it is dissolved. 2. ''flio force omplt>yed in tho 
solution of the crystal Used salt. 3. The mechanical force employed in 
tho formation of tlu* crystal. As the nmubers in this table ai*o voiy 
high, and the ditferenee Ixdvveen tljem and tliose ohtained by actual 
calorinndrieal <»bs<*rv«*d ions is far greater tlian (‘an Ix' accounted for, 
eitlun* by tlie fusion ofllu' water of crystal lisa t ion of the salts, or even 
of the salts ihcinsolvc's, the anthoi^s ask wIk'Hkt this does not point to 
a deeper iut(»nuil niodilicaliou ¥ Are not tho elements of the salt move 
or less diBs<)ciate<l by the act of sulutum ¥ They believe this to be the 
case, aiwl that not oidydoos solution give the eleimmtsof the compound 
a ixieiprociil indepeudein^e, but the internal inoehanii‘al force necessaiy 
to produce this etrec'tmay bo measured by tho change in volume which 
aeconipanies solution. 

0. E. G- 


Dissociation of Aixmioxiiacal Salts and Acetates. 

Jly II. 0. I) Kite ITS (Deuti. (Uiom, Ges, v, 820). 

Fm’uj luis showni that an a(|ueous solution of sal-animonmc is doconi- 
posed by boiling, an aminotiiaeal dtstiilato being formed, Tiie author 
ihids that hydrochloric acid is also i*ont}un(Ml in tho distillaie. Idohi- 
iions of ammonium nitmUs sulpha I e, o.^alak', and mndaieJoso ammonia, 
not only hy knling, but also at tlu» ordinary t(‘m|HM*alur(S and even at 
0®, if a stjxaini ofpuiM* liydrogi»n lx* passiul through asatiiratod soliitioii 
of the sail; tho first tliriH) salts funiish a distillato not conbainiug any 
acid : but tins otln»r salts givo distJUak^s, which ar<* first alkaline, then 
neutral, and linally acid. W<*akcr solutions of ammonium olilorulo 
yield n*lativcly more amitionia on distillation than Htr<mgev ones. 

Solutions gf the lund snljdmte and dxalate, and the (juadroxalalo of 
ammonia, gave distillates conkuning only inUTiitcsimaJ quauiitioB of 
ammonia. 

Wiicn a solution of ammonia or of acetic aedd is distillod, a certain 
poi-tiozL of iJio ammonia or acid is contained in a given quantity of dis« 
tillaio ; by distilling tho solution of an jurotafce or of an ammonia salt, 
and dotormining tho quantity of acid or of auunotua in the diHtiUate, 

VOL. xxvr. n 
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the author obtained the means of calculating the amonntof dissooialhm 
Trhich had taken place. He gives the following results : — 


Sodinni acetate .... 

Barium „ .... 

Lead „ . . . . 

Silver „ .... 

Ammonium chloiide . 

Nitrate 

Sulphate 

Oxalate 

Acetate 


0‘14 per cent, at 100° — 102°. 

0*064 „ at 100°— 101*5°. 

5*0 „ at 100°. 

0*72 „ at 100°. 

0*062 'j at 100°, the boiling point 
0*072 I of the solution being 

1*1 > scarcelyraised on account 

6*7 j of the small quantity of 

7*0 J salt employed. 

0. R. A. W. 


Actlozi of Heat on Solutions of Hydrated Salts. 

By C. Tichboene (Chem. News, xxv, 130).* 

The chlorides of cobalt, copper, and nickel arc not separated from 
their water of hydration in a neutral solution, by simple boiling 
at the ordinaiy pressure. Separation takes place, however, on boiling 
at increased pressure, and the thermanalytic point (see GJiem, Nows., 
xxiv, 123), is brought below 100° G. at the ordinary pressure, if a dehy- 
drating substance be present. Cobalt chloride gives the most sfrikiiifir 
results. 

absolute alcoholic solution of this salt is of a deep blue colour. 
When water is carefully poured down the side of a vessel contain- 
ing such a solution, two layers of liquid are formed, the upper blue, 
and the lower pink. When the whole is mixed, and heat is applied 
to the liquid, which is now pink, it passes through all the shades of 
pink and puiple, till a pui‘e blue is produced, giving the absorption- 
spectrum of the anhydrous salt. Upon dipping the vessel at once half 
way into a freezing mixture, the two layers are reproduced, the lower 
being pink, because the decomposing action of the heat is removed, and 
the upper remaining blue as long as it is hot. 

When a weak aqueous solution of cobalt chloride is boiled in a 
sealed tube, one-third filled, the colour gindnally passes from pink to 
blue. 

The blue aqueous solution of cupric chloride, tvhen heated in a sealed 
tnhe to a high temj)eratni*e, hecomejs gradually green, then yellow, and 
ultimately dark brown and nearly opaque. On cooling it regains its 
original appearance, except that a slight opalescence of basic salt is 
foimed ; this may, however, be prevented by adding a little acid, which 
also renders the liquid still more sensitive to heat. 

An aqueous sedution of nickel chloride heated under pressure has its 
gi’een colour at first intensified ; it then becomes yellow, and finally 
yellowish-gi*een. This behaviour, though somewhat anomalous, indi- 
cates similar decomposing action to that in the cases of cobalt and 
copper. The same anomalies ai’e observed when an absolute alcoholic 
solution of this salt is mixed with weaker alcohol. 

• On Molecular Dissociation; see also Tichbome (Chemical News, xxiv, 123, 199, 
209, 220). 
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The sealed tube used in some of the above experiments was inch 
in diameter, and was enclosed in a larger tube, as explosions sometimes 
took place. 

B. J. G. 


On the State of Salts in Solution. By M. Beuthelot and 

L. DE Saint-Martin (Ann. Chim. Phys. [4], xxvii, 433 — 462). 

A NEW method for settling some of tlie vexed questions as to the slate 
of salts in solution is proposed by the authors of the present paper. 
When a quantity of ether is shaken up with the aqueous solution of 
bodies (such as organic acids), which the ether itself dissolves, the 
water yields np to the ether a definite proportion of the body. On 
allowing the ether to float to the top, the quantity of the body taken 
up by it cau be determined, and from this the quantity originally con- 
tained by the water can be inferred. This may be done in cases in 
which it would he difficult to determine dii*ectly the amount of the 
body in tbe aqueous solution. 

The authors have applied the method — 

1. To the detennination of the state of acid salts in solution. 

2. To the question of tlie division of a base bet\^ een two acids in 
solution. 

An example will explain the mode of operation. Suppose that an 
acid salt is partially decomposed by solution in water ; there are then 
present together in tbe solution a portion of tbe salt in its original 
form as an acid salt, and also free acid and neutral salt, due to tbe part 
of tbe original salt broken up. It would be impossible under these 
circumstances to determine the quantity of the free acid in the aqueous 
solution. But if the acid he soluble in ether, and supposing, as a 
simplification, that neither the acid salt nor the neutral salt is soluble 
in ether, then on determining the quantity of acid taken up by a certain 
volume of ether, and knowing what may bo called the co-efficient of 
division, that is the ratio in which ether takes up the acid in question 
from an aqueous solution of it, it is easy to determine the quantity of 
acid set fi‘ee on dissolving the acid salt in waicr. The example here 
given is sufficient to explain the principle. The details of experiment 
and the devices adopted w'hon the solutions are concentrated, m which 
case the co-efficient of division is not constant, but depends on the tem- 
perature, are fully dosenbod in tho original paper. 

The following are some of tho results an'ived at. Taking organic 
salts, such as acetates and oxalates, it appears at once that there is a 
vast difference between them when in solution It seems to be really 
possible to have in solution an acid salt of the bibasic acid, such for 
instance as potassium bioxalate, or potassium and hydrogen oxalate, 
but sodium biacetate is immediately, on solution, broken up into 
neutral sodium acetate and free acetic acid. On the other hand, on 
trying to dissolve potassium quadroxalate, it was found to break up into 
fi*ee oxalic acid and potassium bioxalate. Similar results wereobteine<l 
with the salts of succinic acid. Experiments were also tried as to tho 
stability of potassiiun bioxalate in pz^eaence of free oxalic acid, and it 
was found to be much increased. The influence of dilation was also 
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examined. The conclusions arrived at on this part of the questions inves- 
tigated may be summed np as follows : — 

1. Acid salts of monobasic acids do not exist in dilute aqueous solu- 
tions. 

2. Acid salts of polybasic acids, on the contrary, can exist in solu- 
tion, but generally in a state of partial decomposition. 

8. The quantity of the acid salts decomposed on solution increases 
slowly but continaously with dilution. 

4. The quantity decomposed varies also continuously with the ratio 
between the quantities of neutral salt and free acid present, and in 
such a way that the stability of the salt is increased by the presence 
of an excess, either of neutral salt or of free acid. 

Dtvisioti of the same Base beticeen Tioo Acich . — Tlie experiments in 
this pai*t of the subject were carried on in a manner precisely similar to 
those described above. A series of experiments were made on solution 
of sodium acetate with dilute solutions of hydrochloric, sulphuric, 
oxalic, and tartaric acids. It was found that each of these acids was 
able completely to displace the anhydride of the acetate from its metal. 
Reciprocal experiments, in which acetic acid was added to the solu- 
tions of sodium chloride, sulphate, oxalate, and tartrate, confirmed this 
result. 

It was proved also that ammonia has no power to displace the alkali 
metals from their acetates and oxalates. 

The action of oxalic acid on chloride of sodium was next tried. 
Oxalic acid solution was added to a sufficiently dilute solution of common 
salt. It was found that about one-tenth of the oxalic acid was con- 
vei-ted into sodium bioxalate, about 5 p. c. of the sodium being removed 
frem its combination with the chlorine. 

The authors suggest the method here indicated as one likely to havo 
considerable application. J. T. B. 


An Improved Gasholder. By F, Mohe (Zeitschr. Anal. Chom., 

xi, 169 — ^172). 

The gasholder is placed in an oval basin of somewhat larger capacity 
than that of the drum. A zinc tube 70 mm. wide, and 1*8 m. high, 
provided with a piston holding y litre, passes from the upper frough 
to the bottom of the drum, where it is closed by a caoutchouc valve, 
through which water enters on raising the piston, the bottom of which 
is perforeted and provided with a caoutchouc valve. By means of 
this pump an*angement a gasholder of 25 litres capacity can be filled 
with watei* in ten minutes. While it is being filled nith gas, the dis- 
placed water runs into the basin, and remains there ready for use for 
the next filling with water. This apparatus will be found especially 
useful as an aspirator, for instance, when it is required to expel a 
volatile substance from a liquid by continued boiling ; this operation, 
generally very slow, will be accomplished in a very short time by per- 
formii^ it in a current of air, obtained from the gasholder. For this 
purpose the water is allowed to run out through a long tube, inserted 
in ihe side hole at the bottom of the drum, whilst the delivery tube at 
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the top is coimected with the inside of the vessel in which the liquid is 
boiled. 

R. S. 


Inorganic Chemistry. 

Decolorising Power of Concentrated Ozone. By A. Houzeau 
(Compt. rend., Ixxv, 349 — 351). 

It is well known that ozone is capable of decolorising a large quantity of 
sulphate of iudigo solution ; from the author’s experiments, indeed, it 
appears to be about forty times as powerful in this respect as chloriue. 
The question of oxidation by ozone is, in the author’s opinion, rather 
more complicated than is generally supposed, and, in fact, he has found 
that in the destruction of the indigo-sulphate colour, there is a pro- 
duction of hydrogen peroxide. This effect can be easily shown in the 
following manner If a few grams of a tolerably concentrated solu- 
tion of indigo sulphate are decolorised by a flask full of concentrated 
ozone, the yellow solution will contain peroxide of hydrogen, as may 
be found by taking a few drops and mixing with ether and chromic 
acid, when the blue coloi’ation due to perchromic acid, and character- 
istic of the presence of hydrogen peroxide, is immediately obtained. 
This will explain the continuous oxidising action which is found to 
take place in working witli ozone. This peroxide of hydrogen may of 
course be looked at, either as a result of the dehydrogenation of water: 
2 H 2 O — Ha = HaOi, or simply as the result of the filiation of an extra 
atom of oxygen. 

A. P. 

Preparation of Nitrons Acid. By H. Strbife (Deut. Ohem. Qes. 

Bcr., V, 285). 

The method consists in decomposing the so-callod lead-chamber crystals 
with water. To prepare a conccufraied solution of these crystals, dry 
sulphurous anhydride is passed into well cooled fuming nitric acid until 
the Hqaid becomes oily and evolves much nitrous acid (?) on tlie addi- 
tion of water. This solution is placed in a flask provided with a doubly 
bored cork, dropping fiumel, &c., and the current of gas regulated at 
will by the amount of water added, 

H. E. A. 

Action of Carbon and Iron upon Carbonic Anhydride at a Bed 
Beat. By J. Dumas (Compt. rend., Ixxv, 511 — ^519). 

The following investigation was undertaken by the author in order to 
verify or disprove the statement of Dubrunfaut, namely, that “ car- 
bonic anhydride cannot be converted into carbonic oxide by ignited 
charcoal, except through the intervention of hydrogen or water- 
vapour.” 

The experiments wei'e conducted with great care. 
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405 c.o. of liquid liydrocliloric acid were submitted to prolonged 
ebullition, in order to estimate the volume of dissolved air, and 4*6 c.c. 
were obtained. 100 cc. of acid would therefore contain 1*15 c.c. of 
air ; hut since this quantity of acid would generate 10,000 c.c. of car- 
bonic anhydride, corresponding to 20,000 c.c. of carbonic oxide, the 
volume of gas incapable of absorption by potash and cuprous chloride 
should be inappreciable. 

In the first experiments, the charcoal employed was not deprived of 
hydrogen by ignition in a stream of chlorine, but it was recently ignited 
and perfectly dry. The carbonic anhydride was also dry, and free 
from any traces of hydrochloric acid vapour. 

The following resxilts were obtained : — 



I. 

II. 

III. 

IV. 

Carbonic anhydride 

0 

2 

3 

12 

Caibonic oxide 

119 

68*5 

116 

105-8 

Gas, non-absorbable andl 
inflammable / 

1 

0*5 

1 

0*2 


120 

71-0 

120 

118*0 


Since non- absorbable and infiammahle gas was found in the issuing 
carbonic oxide, it is obvious that the question was not resolved. 
Another series of experiments was therefore instituted, in which the 
carbon was previously ignited in a current of chlorine, and carbonic 
anhydride parsed over it only when hydrochloric acid vapour ceased 
to be evolved. The results were as follows : — 



I. 

11. 

m. 

IV. 

Carbonic anhydride . . 

0*0 

0*0 

4*6 

9*9 

„ oxide 

99*9 

188*0 

95*4 

90*1 

Gub, non-ahsorbahle. - 

0*1 

Inappreciable 

traces. 

Inappreciable 

traces. 


100-0 

188*0 

100*0 

100*0 


These results show that at the commeucement of the operation, a 
trace of gas is disengaged which is not absorbed by potash or cuprous 
chloride, and that this gas finally disappears. Also that towards the 
termination of the experiment, carbonic anhydride makes its appearance 
in increasing quantity, having escaped decomposition, because of the 
deficiency of carbon. The author considers that these two points aro 
definitely settled : first, that charcoal absolutely deprived of hydrogen 
and water by the action of chlorme, will transform carbonic anhydride 
into carbonic oxide ; secondly, that the conversion is total when the 
conditions are favourable, that is to say, when there is an excess of 
carbon, and when the current is slow- 

In order to ascertain whether metallic iron exerted a similar decom- 
posing action upon carbonic anhydride, the foregoing experiments were 
repeated, the tube being filled with clean iron turnings instead of 
charcoal. It was found that a very slow current of carbonic anhydride 
passing over iron at a temperature approa(diing nearly to whiteness, 
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was not entirely converted into carbonic oxide. For eveiy 100 vols. of 
carbonic anhydride employed, 30 vols. at least, and sometimes 50 vols., 
escaped decomposition. 

The diffei*ence between the action of iron and carbon is explained by 
the fact that the iron oxide formed tends to reproduce cai'bonic anliy- 
dride by acting upon a portion of the carbonic oxide, and thus gives 
rise to variable mixtures of the two gases. 

J. W. 

New Method of Preparing Chromic Acid. By E. Duyillibr 
(Oompt. rend., Ixxv, 711). 

By the following method the whole of the chromic acid contained in 
barium chromate may be obtained with great ease and despatch. 

With KK) parts of water, 100 parts of barium chromate ai*e mixed, 
and to this 140 parts of nitric acid of 40** strength of Baume’s hydro- 
meter are added. The order of making the mixture is important. 
The liquid being heated till it becomes red, 200 parts of water are 
added, and the mixture is boiled for ten minutes. After that the 
liquid is allowed to cool, when barium nitrate is rapidly thrown 
down. The liquor, being decanted, is concentrated till its volume 
becomes about equal to that of the acid used. During this opera- 
tion nearly all that remains of the barium nitrate is deposited, not 
more than 0*5 parts of the salt per 100 parts of chromic acid 
being left. Finally, the excess of the nitiic acid used is driven ofl‘ 
by evapoi’ating nearly to dryness, adding a little w’^ater, evaporating 
again, and so on several times, till no fames are observable on testing 
with a rod wetted with ammonia. The chromic acid may then be 
easily crystallised out. 

It is very nearly pure, and may easily be obtained perfectly pure 
by precipitating the small trace of barium present with sulphuzdc acid, 
evaporating, and crystallising out the chromic acid. 

The process here descinbed might be carried out on a large scale. 
In that case the excess of nitric acid might be condensed, and the 
barium niti'ate formed in the process might be employed for the making 
of barium chromate. 

J. T. B. 

Potassium Borofiuoride. (Chem. Centr., 1872, 395—^898.) 

Thb author gives as the best method of pi^oparing this body, to heat in 
a fliisk with npright tnbe as condenser, the following materials : 156 
gleams of pure iluor spar, 62 gi'ams of crystallised bone acid, and 327 
grams of crude hydrochloric acid, which is then diluted with one half 
its volume of water. The mateioals are boated for two or three hours, 
and the liquid liltered is mixed with potassium chloride, which throws 
down potassium horofluoride. The salt is washed with water and crys- 
tallised fi*om a boiling ammoniacal potash-solution to get rid of some 
silicofluoride. From these quantities 35 grams of the potassium salt 
were obtained. 

The horofluoride usually forms a crystalline powder, the crystals 
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belonging to the orthorhombic system, has a density of 2'5, dissolves 
in 223 parts of water at 20°, and in 16'94 pai*ts at 100°. It is decom- 
posed by standing in aqueous solution, the liquid becoming acid, 
probably fiom formation of potassium fluoride and hydrofluoroboric 
acid; but on evapoi'ation of the solution, the origin^ salt is again 
formed. When suongly heated, this salt evolves gaseous boron fluoride, 
as may be seen by heating a little on a platinum wire in a Bunsen 
burner, when it gives a beautiful green flame. It is decomposed by 
hydrofluosilicic acid, forming hydrofluoboric add. A solution of tho 
borofluoride mixed with a solution of silicio hydrate in hydrochloiic 
acid, deposits potassium silicofluoiide. 


Mineralogical Chemistry. 


Artificial Formation of I^oxene and Feridote. By E. 

Lech AB TIER (Compt. rend., Ixxv, 487). 

These crystals are formed by heating a mixture of their constituents 
with caldum chloride. It is not necessary that the constituents be 
present in the same proportion in which they are united in the crystals, 
as all those substances which do not enter into their formation, sink as 
an amorphous and vitrified mass, to the bottom of the crucible. This 
physical separation was made use of by the author in order to deter- 
mine the natural groups of definite composition, which are formed on 
fsising mixtures of calcium chloride with silidc add, chalk, magnesia, 
and the oxides of iron and aluminium. 

On heating caldum chloride 
„ silicic add .... 

„ chalk 

„ magnesia 

„ ferric oxide. . . . 

„ alumina 

Crystals of pyroxene were thereby obtained, containing only traces of 
alumina. Pyroxene continued to be formed even when tho whole of 
the siiidc acid was added as aluminium bilicate in the form of kaolin. 

A mixture of 15 grams kaolin, 

,, 6 „ magnesia, 

„ 100 „ calcium chloride, 

yielded crystals of peridote, the surflice of which when examined with 
the microscope, was found to be studded with minute crystals of 
pyroxene. The presence of a little lime in the peridote thus obtained, 
is due to this formation of pyroxene. 

When the mixture added to the calcium chloride does not contain 
lime, the formation of pyroxene does not cease altogether, as a certain 
quantity of lime is furnished by the decomposition of some calcium 
chloride. 


100 grams. 
6 ,, 

Si ,, 

55 » 

3 „ 

1 » 
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A mixture of calcium chloride with magnesia and silicic acid in the 
proportion in which they form enstatite : 

6 grams silicic acid, 

4 9 , magnesia, 

100 „ calcium chloride, 

yields only a mixture of pyroxene and peridote; if 10 grams of silido 
acid be taJeen, a greater proportion of pyroxene is produced ; but when 

4 grams of silicic acid, 

6 „ magnesi^ 

6 „ ferric oxide, 

are fused together with calcium chloride, the chief product is peridote 
with a small quantity only of pyroxene. 

Fusion of calcium chloride with chalk, alumina, and siHcic acid, or 
with chalk and kaolin, yields neither woUastonite, nor any other 
crystalline compound ; but the addition of a smaU quantify of magnesia, 
causes the formation of pyroxene and peridote crystals. 

K S. 


Chenucal Compositioii of Maxite. By H. Laspbybeb (J. pr. 

Chem. [2], v, 470—476). 

Maxitb is a hydrosulphocarbonate of lead recently found in the Mala- 
Calzetta mine, near Iglesias, in Sardinia, where it occurs in small 
quantities in galena, together with anglesite (PbSOi) and cerussite 
(PbOOs). It occui's in curvilaminar and crystalline masses, with ono 
distinct cleavage-plane, to which the acute bisectrix is perpendicnlar. 
The cleavage and the optical properties show that the mineKd belongs 
to Ihe rhombic or trimetric system. Besides the principal cleavage, 
which yields lamellae with adamantine lustre and JTewtonian colour 
rings, there appear to be also indistinct directions of cleavage. The 
mineral is negatively uniaxial, with very small axial angle, and strong 
refractive power, like all native lead-salts. Dispersion p < v. Fracture 
conchoidal or splintery. Hardness 2*5 to 3, that is, between potash- 
mica and calcspar; sp. gr. G‘874. Somewhat brittle; colourless; 
transparent to ti*ajiHluceut. Lustre on the fractured surface, fatty- 
adamantine like that of cerussite. In physical properties, therefore, 
maxite closely rebembles leadhillito (3PbOOs.PbSOj.). 

The qualitative analysis of maxite shows the presence of lead oxide, 
carbonic add, sulphuric add, and water, and the complete absence of 
chlorine, silver, arsonic, antimony, and copper. Like leadhillite and 
lanarkite, it dissolves hub partially in watex*, but easily and with strong 
effervescence in nitric add, either strong or weak, leaving a residue of 
lead sulphate in the form of dno bluish- white scales; in somewhat 
stronger nitric acid it dissolves completely with the aid of heat. Heated 
in a tube it decrepitates strongly, e^oliates, becomes white and opaque 
like gypsum, and gives off water, whereby it is at once distinguished 
from lanarkite (PhOO^PbSOO and leadhillite (SPbCOs-PhSO*). At 
100® only traces of hygroscopic water (0*099 p.o.) are given off, the 
constitutional water requiring a heat of 250® — 800® to expel it. The 
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carbonic acid reg[Tiires a still higher temperatnre, and is not completely 
expelled below a bright red heat. At the outer edge of an ordinary 
spirit-flame, the mineral fdses quickly and quietly, almost as easily as 
native sulphide of antimony (which, as v. Kobell has shown, is the most 
^sily fasible of all minerals) to a bead of lead sulphate and oxide, which 
is red while hot, then becomes yellow, and, on cooling- crystalline and 
nearly white. Before the blowpipe it gives the ordinary reactions of 
lead, and when fubed with sodium carbonate on charcoal, a strong 
hepatic reaction. 

Quantitative analysis gave results agreeing with the empirical 
formula, 6HA ISPbO, 900^, 6SO3. 


Calculation. , Analysis. 

SHaO 90 l*83ft 1*866 

OCOa 386 8*081 8*082 

5SO3 400 8*163 8*140 

18PbO 4014 81 918 81*912 


4890 100*000 100*000 


From this may be deduced the rational formula, 5PbS04.9PbG03. 
(4Pb0*5H30), which is that of a molecular compound of 31 p.c. lead 
sulphate, 49 lead carbonate, and 20 p.c. of a lead hydrate or hydroxide, 
not known in the separate state. 

H. W. 


Guidalcazarite, a New Mineral, By Theodor Petersen 
(J. pr. Chem. [2], v, 80). 

This mineral is a sulphate of mercury and zinc, containing a little 
selenium, occurring with quartz and biyta, at Guadalcazar in ATexico, 
where also cinnabar is found in abundance. 

The new mineral is massive, crypto-c^stalh'ne, iron-black with a 
slight bluish tinge, opaque even m thin laminae ; of fatty metallic 
lustre, uneven conchoidal fiuctm’e and black streak; rather brittle, 
and so soft that it may easily be lubbod to a gi*eyish-black powder. 
Hardness = 2. Sp. gr. = 7*15 at 15°. The lumps exhibit hei*e and 
there a thin coating of cinnabar. 

On charcoal before the blowpipe it decrepitates strongly, then gives 
off fumes of mercury, and an odonr of selenium ; and after prolonged 
blowing leaves yellowish-white zinc oxide, which, if it has not been teo 
stro^ly heated, exhibits an iridescent tarmsh here and there, and a 
distinct reaction of cadmium. Heated in an open glass tube, it yields 
a grey to black sublimate containing mercury, mercuric sulphide, and 
mercnric selenide, sulphurous acid being also perceptible, and Anally 
leaves yellowish oxide of zinc. Aqua regia dissolves it easily, with 
separation of a small quantity of sulphur. 

Quantitative analysis gave the following numbers : — 

B. Se. Hg. Za- Cd. Fe. 

14*68 1*08 79*73 4*23 distinct trace. trace=99*62. 
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agreeing nearly with the formula, 6HgS.ZuS, which reqnires 16*05 
p.c. S., 80-58 Hg., and 4*37 Zn. 

Though the composition of guadalcazarite does not differ greatly 
fi*om that of cinnabar, the properties of the two minerals are quite dis- 
tinct. An ore from Oulebras, in Mexico, examined some time ago by 
Del Rio (Pogtj. Ann.^ xxxix, 526), and containing selenium, sulphur, 
and mercury, was a mixture of several minei*als. The highly seleni- 
ferous, neai*]y lead-grey onofrite of San Onofre, in Mexico, is also 
quite distinct from guadalcazarite. 

H. W. 


On the Gases Enclosed in certain Lignites (Preliminary 
Notice). By Kolbb and Zitowitsch (J. pr. Chem. [2], v, 79). 

The gas which accumulates in lignite mines has long been recognised 
as consisting mainly of carbon dioxide, whereas marsh-gas has never 
been detected in it. The great oxidability of lignite has been de- 
monstrated by the experiments of Yarrentrapp (jOhem, Gentr,, 1865, 
p. 1)53). 

The gases enclosed in Bohemian patent lignite, and in au earthy 
lignite of inferior quality, have been examined by Zitowitsch. The 
mode of collection was the same as that adopted by v. Meyer with pit 
coal (p. 798 of last volume). The quantity obtained from both 
varieties was small, and was not determined. The gases were found to 
consist of carbon dioxide, carbon monoxide, nitrogen and oxygen, in 
the following proportions : — 


Gas from 

OOa. 

OO. 

N. 

O. 

^ 1* Bohemian lignite .... 

r89*66 

L82 *40 

1.80 

3*00 

8*03 

14*15 

0*51 

0*45 

III. Earthy lignite 

83*99 

1*04 

14*91 

0*65 


H. W. 


Organic Chemistry. 


Trimethyl-ethyl-formeiie, By Gaeaihow (Dent. Ohem. (les. 

Bor., V, 479). 

Tbimethyl-bthtl-fobmene 0 1 is produced by the action of 

zinc-ethyl on tertiary butyl iodide ; it is a Kquid boiling at 43® — 48®. 

0. S. 


Action of Hydrochloric Acid on Isobutylene. ByZAXiEssxT 

(Deut. Ohem. Ges. Bor,, v, 480). 

On heating this hydrocarbon with concentrated hydrochloric acid to 
100®, it is converted into tertiary butyl chloride, the action of hydro- 
chloric acid being therefore analogous to that of hydriodic acid. 

C. S. 
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The Constltatioii of Sodimn Ethylate. By A. Laubinheimer 
(Ann. Chem. Pharm., olxiy, 280 — 283). 

Thebe are three possible ways of expressing the constitution of sodium 
ethylate, namely — 


I. 

n. 

IIL 

CHa 

CHOira 

OH, 

OH* 

CH, 

0H.Ha 

ONa 

OH 

OH. 


If the first formula is the true one, the action of ethyl iodide on 
sodium ethylate ought to yield ethylie ether ; if the second is correct, 
normal bufylic alcohol should be obtained; and finally, if the third 
formula correctly expresses the constitution of sodium ethylate, the 
action of ethyl iodide on it should give secondary butylic alcohol. 

The action of ethylie iodide on sodium ethylate carefully freed from 
alcohol was tried, and the product was found to be ethylio ether, accom- 
panied by a small quantity of ethylene. The author considers that 
this latter arises from a secondary reaction, according to the subjoined 
equation — 

CsHaONa + Gjaj = Hal -f + OaBsOH. 

This action is analogous to the decomposition of ethyl iodide by 
sodium hydrate, and to the formation of butylene by the action of 
alcoholic potash on butyl iodide. 

These results have satisfied the author that the true formula of 
sodium ethylate is OaHsOHa, and not that proposed by WanMyn, 
OjjHiHa-OH. 

T. B. 

InTestigation of Propyl Compounds. By I. Piebbe and 
B. PucHOT (Compt. rend., Ixxv, 520). 

The anthors have already shown that propylic alcohol is a constant 
prodnet of alcoholic feimentation. They have sepai-ated and purified 
lar^ quantities of this alcohol, and in a previous memoir have de- 
scribed the principal ethers of the series. They now offer some new 
facts relating to propionic add. 

Propionic acid brought to its maximum degree of concentration con- 
tains the elements of one molecule of water, whiesh cannot bo removed 
by j&actional distillation. It may therefoxo be represented by the 
formula GsE^Os or OaHioOj.HjO. Its sp. gr. is 1*0143 at 0®, 0*9607, 
at 49’6®, 0*9062, at 99*8®. It boils regularly at 146*6® under a pressure 
of 760 mm. 

Barium propionate contains one molecule of water of crystallisation, 
and is represented by the formula — 

Ba(03B503)i} “h B^O, or 06Bjy)03fB30.Ba0. 

SUver propionate is anhydrous and represented by the formula — 
AgOsBLsOs; or O^BLioGsAg^O. 


J. W. 
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Secondary Amyl Alcohol. By Flawitzkt (Dent. Ohem. Qes. 

Ber., V, 479). 

This alcoLol is formed, according to Bertlaelot, by the action of snl- 
phniic acid on amylene ; bnt Erlenmeyer contradicts this statement. 
By nsing Butlerow’s apparatus (Ber.. iii, 422), and passing a mixture 
of carbon dioxide and amylene- vapour into dilute sulphuric acid, more 
than half of the amylene is absorbed, whilst the remainder is condensed 
to diamylene. On distilling the acid solution with water, it yields 
secondary amyl alcohol boiling at 102® — ^104®. 

0. S. 


03 (i. 0 .,to show that styrolene isvinylated 


Vinyl Bromide. By B. Fuchs (Dent. Ohem. Ges. Ber., v, 765). 

In order to obtain experimental evidence of the correctness of Kolbe’s 

OH" 

OH 

formula for styrolene, 0 H 
C3H3 
Hsj 

benzene), the author treated vinyl bromide and phenyl bromide vnth 
sodium ; no action ensued in a bath of snow and salt ; at 10® — 12® a 
vigorous action set in, and some diphenyl was formed ; when the mix- 
ture was heated to 60®, 100°, or 110° in sealed tubes, acetylene was also 
produced ; but no styrolene was formed in any case. 

Vinyl bromide is decomposed by sodium at 110° in accordance with 
the equation : — 

203 H 8 Br i" Has ~ OaHg OgHi i- 2HaBr. 


The author hence concludes that the idea that styrolene contains in its 
formula a benzene radical, is destitute of experimental proof. 

0. R. A. W. 


Note ly Abstractor . — ^Much the same results were obtained some time 
ago by the abstractor on attempting to synthesize styrolene from 
nascent vinyl chloride and phenyl bromide by the action of sodium : 
acetylene and benzone were formed instead of styrolene: a little 
diphenyl also was produced. Attempts tq prepare styrolene from 
ethylene dichloride and ordinary solid dibromobenzene by this 
reaction : — 

OgHiOla + CeHiBrg + 4isra = 2Fa01 -h 2HaBr + 

wore equally unsuccessful : so that it would appe^ doubtful whether 
styrolene is really either vinylated benzene, or the ethylenated benzene 
coiTesponding to ordinary dibromobenzene. 


0. R. A. W. 
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Action of Silver Nitrate on Cane Sugar. By Bojiodulist (Dent. 
Cliem. Gres. Ber., v, 477). 

AIaumbke states that by this reaction an inactive sugar is produced, bat 
the author obtained only some inverted sugar, together with silvei* 
cyanide and oxalate. 

0. S. 

Action of Potassium Permanganate on Milk-sugar. By 
A. Laubenheimbb (Ann. Chem. Pharm., clxiv, 283 — 288). 

The complete oxidation of milk-sugar may be effected by a warm 
alkaliue solution of potassium permanganate : • 

Ci2H320n.H20 + 240 = 1200* + 12HsO. 

This equation was proved by an estimation of the quantity of man- 
ganese peroxide set free. 

An attempt to form isomalic acid or* malic acid by heating milk- 
sug^ with the quantity of potassium permanganate indicated by the 
subjoined equation, led only to the formation of oxalic acid, and one or 
two uncrystallisable acids, perhaps identical with the gallactic acid and 
pectolactic add of Boedeker and Struckmann. 

CiJEasOu-HaO + 4MnK04 = SOiHeOs + 4Mn02 + 4KH0 + HaO. 

T. B. 

Action of Iodide of Nitrogen upon Starchy &c. By M. Husson, 
jun. (Compt. rend., Ixxv, 549). 

The author has endeavoured to prepare albumin artificially by the 
action of iodide of nitrogen upon starch, gum-senegal, &c., aided by 
atmospheric oxygen and solar light. The experiments were, however, 
invariably unsuccessful, the decomposition of the iodide being gene- 
rally attended with evolution of nitrogen. At all evpnts, no organic 
compound containing nitrogen was formed. The action of iodido of 
nitrogen upon albumin was then studied ; hut in this instance also, no 
very decided result was obtained. The albumin subsequently precipi- 
tated, appeared to contain iodine, hut the iodised compound readily 
decomposed when exposed to light : indeed the caustic aonmonia em- 
ployed in the jn*eparation of the iodide appeared to have more action 
upon the albunodn than the iodide of nitrogen itself. The autlior is of 
opinion that the iodine replaces sulphur, and not hydrogen in the 
alhnmin, but offers no evidence in support of this conclusion. 

J. W. 

Action of Yeast on Sugar-solutions. By J. W. Gunning 
(D eut. Chem. Ges. Ber., v, 821). 

Feesh yeast was well washed with water on a sieve and poured on a 
doth ; tiie residue diffused through glycerin and kept in a w'arm place 
for some days, gave rise to a slight fermentation ; after filtration by 
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means of a Bausen pump, a solution was obtained wbicb readily con- 
verted cane-sugar into glucose and bad an acid reaction ; alcobol threw 
down an inactive precipitate, and heat coagulated the liquid, indi- 
cating the presence of an albuminoid. Much nitrogen was obtained, 
also pbospbonc acid and sulphur. After repeated washing with 
glycerin, the cellular substance left on the filter had entirely lost the 
property of causing fermentation, but exhibited no change of structure 
under the microcope. On addition of some of the ferment-solution, 
the power of causing fermentation in glucose and of changing cane- 
sugar into glucose was regained. 

Fresh yeast, well washed and dried at 110°, contained N = 9*57 to 
lO'lS ; acids 10*33, containing of phosphoric acid 5*42 ; whilst the yeast 
exhausted with glycerin as above, contained N" = 8*34 to 8*82 ; acids 
7*72, containing of phosphoric acid 4*0. 

This exhausted yeast did not act on Pasteur’s solution ; but the 
filtrate readily set up fermentation, showing that the action is accele- 
rated by the presence of ammoniacal salts : sodium chlonde, magne- 
sium chloride, and the other salts of sea- water gave analogous results. 

C. B. A. W. 


Glycerin as a Solvent. By Kleveu (Ohem. Centr., 1872, 434). 
One hundred parts by weight of glycerin dissolve at ordinary tempe- 


ratures : — 




Parts by 


Parts by 


weight. 


¥1 eight. 


20 

Arsenious oxide. 

20 

Morpliine hydrochloride. 

20 

Arsenic oxide. 

0*20 .. 

Phosphorus. 

10 

Benzoic acid. 

20 

Lead acetate. 

10 

Borie acid. 

50 

Potassium arsenate. 

15 

Oxalic acid. 

3*50 .. 

Potassium chlorate. 

50 

Tannic acid. 

25 

Potassium bromide. 

40 

Alums. 

32 

Potassium cyanide. 

20 

Ammonium carbonate. 

40 

Potassium iodide. 

20 

Animonium cblonde. 

0*50 .. 

Quinine. 

5*60 .. 

Tartar-emetic. 

0*25 .. 

Qiunhie tartrate. 

S 

Atropine. 

50 

Bodium at senate. 

33 

Atropine sulphate. 

8 

Acid sodium carbonate. 

10 

Barium chloride. 

60 

Borax. 

2*20 .. 

O^ium sulphide. 

98 

Sodinni cai*bonate. 

5 

20 

Sodium chlorate. 

0*60 .. 

Oiuchoniiie. 

0*10 .. 

Sulphur. 

6*70 .. 

Cinchonine sulphate. 

0*26 .. 

Strychnine. 

10 

Cupric acetate. 

4 

Strychnine nitrate. 

30 

7 *60 .. 

Cupric sulphate. 

Mercuric chloride. 

22 -50 .. 
50 

Strychnine sulphate. 
Urea. 

27 

Mercuric cyanide. 

1 

Veratrine. 

1*9 .. 

Iodine. 

50 

Zinc chloride. 

0*45 

Morpliine. 

40 

Zinc iodide. 

20 

Morphine acetate. 

35 

Zinc sulphate. 


H. W. 
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Trimetlxylacetic Acid. By BuTiiisBOw (Deat. Cliom. Gos. Bor, 

V, 478). 

Tun nitrile of this acid could not bo obtained by ibe aciion of silver 
cyauide on tertiary butyl iodide, and by u&infc» pot.issniin cyanide only 
ti*aces ai»e produced. But by acting with the iodide upon dry morcurii* 
cyanide, the following reaction is produced : — 

O 4 H 0 I + Hg(ON)a = OiHoCN + BglON. 

The reaction is very violent ; some isobutene is evolved, and poly- 
meric isobutenes are formed, besides the nitnlo. Tho latter compound 
boils at about 103®, and yields by heating with alcoliolie ])otaah, tli(» 
potassium salt of trimethyl-acetic acid The pure acid dried over 
pJiosphoric pentoxide,- boils at 161°, and solidities on cooling to a gliissy 
mass mixed with crystals. It mell-s at 31° — 3r)°, and is bn I sparingly 
soluble in water, and not deliquescent Tlic baiMiim sail 
H- 6HaO, crystallises in needles qronped in stars, and is readily soluble 
in water. The silver salt, CsIEoO^Ag, is a wlnio precipitate, coiiRiflling 
of small plates, crystallising from a hot neutral solution in long plates, 
and fi*om an acid solution in small needles. 

0. S. 


Action of Monobromacetyl Bromide on Zinc Methide. By 
Shoanow (Dent. Ohem. Ges. Ber., v, 479) 

Bt this reaction the author obtained an alcohol boiling at 110° — ^11 2®, 
which is probably a hexyl alcohol, OcHuO. On oxidizing it with 
chromic acid solution, it yielded acetic acid, and a small quantity of 
acetone. 

0. S. 


Action of Monobromacetyl Bromide on Zinc Ethide, By 
Anitow (Dent. Chem. Ges. Bor., v, 479). 

Tins reaction yields a dooyl alcohol, OioHiiO, boiling at 15r>° — ir)7®, 

(3. R. 

Beduotion of Ethyl Orthoformate. By A. IjADnsHTiito 
(Deni. Ohom. Gos. Bor., v, 752). # 

Ethtl ortboformato was lepeatodly treated with zinc-oiliyl and sodium, 
in a manner similar to tliat adopted by tho autlior in the (‘aso of orllio- 
silicic other. The product was scpamled into two ])(>riionH, one o(* 
which boilod at 142*^ — 144°, while the other passed over at about 100°. 
Tho higher portion, which appeared to consibu principally of unalterod 
ethyl oitliolbrmate, gave indications of tho presoneo of propionic ald(^ 
hyde, but this body was not distinctly recognised. By treating tho 
lower portion with sulphuric acid, and washing tho residue, a hydro- 
carbon was obtained, having the formula, C^Hie. This heptane, which 
the author regards as a new variety (tinethyl meihano) is a colourlosH 
liquid, with a faint petrolenm-liko odour. Jt boils at 96°, an<i has a 
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spooifio gravity of 0*C89 at 27®. A detemiinatiou of its vapour-density 
led to tho number 101*5 ; tlio formula 071116 indicates 100. 

T. B. 


Reduction-products of Silicic Ether and its Derivatives. By 

A. bADTSi^nuRa (Ann. Cliom. Pharm., elxiv, 300 — 331). 

When silicic otLcr is acted on by zhic-otliyl and sodium jointly, an 
action ensues, which is iautnmomii to an abstraction of ox^^gen from 
the other, produeing successively, Si{CuI l 6 )(OC JI 5 ) j, yi(.Oill 6 ) 2 (OCiH 6 ) 2 , 
and Si( 02 rif,)j( 0 CaH 5 ), boiling at 159®, 155-5®, and 153° respectively; 
probably tho acl ion consists in a replacement of tho ( 00 * I £ 5 ) group 
by (C 2 II 7 ) from tho zinc-ethyl, zinc ethylate being thus ]>roduccd. Tho 
author’s experimonts on this point are not. yet concluded. 

1. Orthosnieopropionic oilior^ vSi(C.2ll5)(002ll6).s is thus produced 
much more readily than by tho pi-occss originally described, viz., treat- 
ment of the chloride SiOl ( 003119)3 with zinc-ethyl and sodium. Wlion 
warmed with hydriodio acid of boiling point 127®, it decomposes, in 
accordaneo with tho o<|uaiion: 

SiO^lIstOfMlOj + = SiCO^Ib^OJI + ■+• IbO, 

<r(vW being thus formed; this is, in fact, tho most con- 
veniejit way of preparing the body. 

Wlion I’leaUal with benzoyl chloride, orthosilieopropionic other 
und(u*goes tho reac*tion : 

siOaOoCOOairOa + 307!y)0i = siCaiiftOia + 3a7irA(c*ii6), 

etliyl benzoate an<l aih'^oprophuln irHthntfr (j^Uu^w^ethyl (nMoritle) 
being produced. This latter has not been obtained perfectly pure; it 
boils at about 190®, and is d(*eoinpoHe(I by moist air; wai(*r or aqueous 
annnonia produei'S liydrogen ehlorido and silicopropionio acid. 

Phosphorus peutaehlori<le appears to act on ortliosilicopxHipionio other, 
in neeor(lan(*e with th(» rt'ii(»tion: 

SL()*n,(()()2llj3 + PCll. = HHh\U(i)0,U,):tV\ + POOh + 

a r(‘Tnarkable action, ns the rule is that bodies containing (0(32Hft) 
associated witU carbon, ari' ml attacked by jilioHjihorus ismtachlorido 
(Henry, (/cs. //cr., 1 8(59, 0(»t). 

2. HHhuuhIHIiiiI vlhvt\ Hi((l 3 n 6 ) 2 (()(JjH 6 ) 8 , boils at 155-8®, has the 
siu^citie gravity 9-8752 at. O’, and the vapour-deusiiy 173*9 (caleulaiiHl 
l/t)) ; it is stable in tlui air, iusokiblo in wai('r, soluble in alcohol and 
in ether; unlike orthosilicoprojiiouie ether, it does not yield silico- 
pw)pi(jni(j acid by tho action of concenti-ated snlphuric a(n<l, and is not 
attacked ah'oholk^ ammonia ; it is iwsiod on by eoncontrated potash- 
ley only auer several hours’ heating, tho reaction being probably 

81 ( 0 ^) 3 ( 002115)2 + 4K1LO + 2lL3O=Si0,ll5OalC + SOalJsOaK + 7Ha. 

Wlion silicondiothy I other and acetyl chloride are heated together to 200® 

XTt\t wur It 
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in a sealed tube in the proportions denoted hj the following fommloB 
(the foimer slightly preponderating) a reaction takes place represented 
by the equation, 

Si(CaHs)3(OC2Hg)3 + C8H30C1=OjH 303(03H.) + Si(03H5)aCl(003H5), 

sillcoadietliyhchlofethylin being foi*nied, which boils betwe^ 14G" and 
148°, and is changed by contact with water into a viscid oil, free from 
chlorine. If, however, hi'O proportions of benzoyl chloride and one of sili- 
condiethyl ether are heated to 2o0®, siliconclietJiyl chloride^ (Si(C2H5)20l2, 
is produced, boiling between 128^ and 130° ; the vaponr of this body 
mixed with air is explosive. Water decomposes it, ibradng hydrogen 
chloride, and a syrupy substance which contains no chlorine : this is 
sUicondiefliyl o^lde, Si(C2H3)20 ; it may be more conveniently procured 
by the action of aqueous hydriodic acid (boiling at 127°) upon silicon- 
diethyl ether, according to the cqiuition, 

Si(C2H5)2(OC2H3)3 + 2HI = SiCC^HJ.O + HaO + 2O3H0L 

It is a thick symp, distilling unhanged above tbe boiling point of mercury, 
not solidifying at —15*’ ; it is insoluble in water, difficttltly soluble in 
alcohol, and readily soluble in ether. 

From its formula and origin this body appears to be diethyl ketone 
in which Si replaces 0 ; unlike carbon ketones, however, it does no 
combine with nascent hydrogen to form a sort of carhinol ; moreover it 
yields silicopropionic acid on boiling for a day, with concentrated soda- 
W, whereas diethyl ketone yiel& only acetic acid by oxidation 
(Chapman and Smith). It forms a notable exception to MendelejefTs 
mle that silicon compounds boil at a lower temperatnre than the corre- 
sponding carbon compounds, as do also the following bodies : — 



Boilmg-point. 


Boiling-point. 

Si(OC 3 B[o )4 • . . , 

. , 166-0° 

C(OOA)i .... 

128° 

SiCCjHO^OH .. 

.. 1540° 1 

C(CjH,),OH ., 

141° 

.... 

. . lur ' 

C(OjHo)JB[ . . . . 

96° 

Si(CH,)* 

OU' 

C(CH,)* 

9° 

3. SiUconfrieiJiyJ 

tthu' or silicohejftyl etlier^ Si(C2H3)4(003H3), boils 


at 153°, and has the specific giuvitj' 0 83^3 to 0-8414 at 0°, and the 
vapour-density 161'6° (calculated 16U°) ; it is stable in tbe am, soluble 
in ether and alcohol, and insoluble in water. It is not attacked by 
alcoholic ammonia, or by aniline at 25U°, but is decomposed by w^ator 
at that temperatui’e ; it is soluble in concentiated snlphuno acid, 
wherein it (lin:ei*s fix)m silicon-ethyl. 

Acetyl chloiide acts on silicon-tiiethyl ether at 180°, thus — 

Si(02H5)a(OC2H.) + C 3 H 3 OOI = Si(C3H5)301a + 

produciiig silitoJiejdyl clduride, boiling at 143-5° ; ammonia and aniline 
decompose, thus giving liquids containing silicon ; mercury cyanide has 
no action on it, nor can the chlorine he replaced l3y hydrogen by means 
of nascent hydrogen. 

If heating of the solution be avoided, aqueous ammonia acts in 
accordance with the reactions : 
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Si(CaH5)3Cl + NH3 + H3O = ISTHiOl 4- SiCC3H5),OH 
2Si(0JE6)301 + H3O = Si.(C3H5)60 + 2HC1, 

trieihylsllicol and silicoliepiyl oxide being produced. Tbe former of 
these is more easily produced by heating acetic anhydride and 
silicoheptyl-othyl ether to 250°, whereby the following reaction takes 
place : — 

Si(cjB[5)3(0C3H5) + (0ja;a0)30 = c,il^ocog^iu) 

+ Si(0aH5)3(003H30). 

iriethysUkoU^tyl acetio ether being formed; this bods at 168°, and 
yields triethyisilicol on long-continued boiling mth sodium carbonate. 

TridthylsUicol^ or Silicohepfyl Sydroxlde^ is a thick colourless fluid, 
of camphor-like odour, insoluble in water, soluble in alcohol and ether ; 
it exhibits alcoholic characters (whence the name), undergoing the fol- 
lowing i*eaction& ; — 

A. Si(0,H,)30H + O2H3OOI =H01 + Si(aH6)3C0C2H80), 

the resulting product being, however, decomposed by the hydrochloric 
acid as fast as it is formed, thus : — 

Si(C,H3)3(003H30) 4- HOI = O3HA + 

B. Sodium evolves hydrogen, giving sodium silieolvute Si(03H5)30Ha. 

C . An ethereal solution of this latter yields, on passing carbon dioxide 
into it, an amoiphous body, which is stlicoheptyhsodium carhonate, 

Si(03H5)3O.CO.ONa. 

When heated to redness, this body decomposes, thus : — 

SSiCOsHJaCOjhTa = CO3 4- 3Sra2C03 4- 

being the flrsi silicon-containing body that leaves caibonate instead 
of silicate when heated. 

D. Hydriodic acid of boiling point 127®, causes the following reactioij 
to take place at 200°. — 

Si(0JB[3)30H = aHe 4- Si(C3H3)30. 

E. Oxidising agents, such as chromic and permanganic acids, have 
no action ; Noi*dhau&en sulphuric acid, however, causes the reaction — 

Si(03H6)30H 4- SO3 = Si(0sH3)O3H 4- 2aH* 4-^4* SO*. 

siHcopropionic acid being thus produced, by a reaction analogous to that 
■which teitiary alcohols undei'go by oxidation (Butlcinw, JDeui, GJiem. 
Qes, Ber., 1871, 931). 

E. Dehydi*ating agents, such as phosphoric anhydride, converi 
tricthyl-silicol into its corresponding ether, silicohepiyl ozide^ 
{Si(CJE3)3}30, 

SiHcoheptyl oxide may also be obtained by the action of hydriodic 
or sulphuric acid on silicoheptyl-ethyl ether, or by that of potsush-l^ 
on siiicontriethyl chloride or bromide. It is a colourless, syrupy liquid, 

E 2 



52 


ABSTRACTS OP CHEMICAL PAPERS. 


boiling at 231®, and of specific gravity 0 859 at 0*^ ; it is soluble in sal- 
pbnric acid, and separates thence nnchanged on dilation, if heating be 
avoided ; otherwise some triethyl*^ilicol is formed. 

4 Silieokejjfyl hifhvle, Si(CiHo) 3 H, is the last product of the action 
of sodium and zinc-ethyl on silicic ether ; it boils at and resembles 
the petroleum hydrocarbons in smell ; it is insoluble in water and in 
concentrated sulphuric acid, soluble in ether and alcohol. It is stable 
in the air, and bums with a brilliant flame, leaving silica ; its specific 
gravity at 0° is 0*751, and its vapour-density 118 4 (calculated 116). 
Nitiic acid and Xordhausen sulphuric acid attack it readily, the latter 
producing the reaction — 

2Si(OJBt)oH + 2SO3 = HjO + 2SO2 + SisCC3H5)t.O. 

Bromine added drop by drop to the well cooled liquid, gives hydrogen 
bromide and hrotnuj^^ Si(C 2 TI^) 3 Br, boiling at 161°, and 

forming silicontriethyl oxide by the action of caustic alkalies, also 
triethylsilicol with ammonia. 

Simultaneously with silicoheptyl hydride, sUlcon-etkyl, Si( 02 Ho )4 is 
formed by the action of zinc-ethyl and sodium on silicic ether ; the body 
obtained boiled at 151° — 153®, and had the properties of the silicon- 
ethyl of Fiiedel and Crafts. 

A small quantity of high-boiling silico-carbonaceous substances was 
also formed, probably reduction-produets of polvsilicic- ethers. 

It is noticeable that the specific gravity of the silicon- ethyl-oxethyl 
series diminishes with the diminution in oxygen, bnt not regularly — 


Si(02H3)404 0-9676 

SiCOaHOA 0-9207 

Si(03H5)403 0*8752 

Si(02H5)40 0-8403 

Si(02H5)4 0*8341 


The substitution of C 2 H 3 for 01 raises the boiling point — 


s;ci4 58° 1 

SiOlaO^Hs .... 100 I SiOhOaH^O. . . . 104® 

SiChCCaHfi)^. . 129® I SiCla(CoH5).0 ? 

8101(0^)3 .. 143 5°, SiCl(C2H5)aO.. 147® 

Si(C2H5)4 .... 152® ‘ Si(C2H5)40 .... 153° 


SiCl2(C2H5)202 137° 
SiOl (C 3 H 5 ) A Ifil'^ 
Si (C>H3)402 155*5" 


SiCltC2H5)303 156® I 

Si CC&)4P, 159® 1 SiCC,H5)404 166*5® 

C. R. A. W. 


Silico.'Acetic Anhydride. By Friedel and Ladenbueu 
(Ann. Chto. Phys. [4], xxvii, 428 — 432). 

By the action of silicic chloride on acetic acid or acetic anhydride, 
the authors have obtained a mixed anhydride, Si(C 2 H^ 02 ) 4 , derived 
firom silicic acid and acetic acid. It is best obtained by digesting 
silicic chloride with a mixture of acetic acid and acetic anhydride; 
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on cooling, the silico-acefcic anhydride is deposited in beantifully white 
crystals, apparently belonging to the qnadi'atic system. 

SiliGO-acetio anhydride when dropped into water is decomposed 
with a hissing noise, gelatinous silica and acebo acid being formed. It 
cannot be distilled under the ordinary pressure, as it is decomposed at 
a temperature of 160“ — 170® into silica and acetic anhydride; but if 
the pressure be reduced to 6 or 6 millimeters, it passes over unchanged 
at about 14S® and condenses in beautiful white crystalline masses, 
melting at about 110®. It is decomposed by alcohol, with formation of 
ethyl acetate and gelatinous silica; cold ether, however, does not 
change it, although when heated to 200” with that substance it splits 
up into silica and acetic anhydride. With dry ammonia it yields 
acetamide and hydrated silica. 

This anhydride corresponds with the silicic ether of Ebehnen 
Si(02H50)4; and the compound Si(C2H50)3(CiB!j02), formerly obtained 
by one of tie authors in conjunction with Oi*afbs, may be regarded as 
an ethyHc derivative of silico-acetic anhydride. 

Wben acetic acid not quite free from water is treated with silido 
chloride, a gelatinous mass is obtained, which perhaps contains 
mixed anhydi'ides corresponding to the polysilicic ethers. 

Phosphorus trichloride reacts on acetic anhydride, forming a white 
powder, which contains the elements of acetic acid and phosphorous 
acid, together with chlorine. Attempts to remove the latter were un- 
successful. Titanium chloride also gave a solid body with acetic 
anhydride, but the authors have not yet studied its properties. 

Broughton has observed that when lead acetate is heated with 
carbon disulphide, the products of the reaction are lead sulphide, acetic 
anhydride, and carbonic anhydride. The authors think it probable 
that in this case a mixed aceto-carbonic anhydride is hrst formed, and 
that this aftei*wards splits up into caihonic anhydride and acetic 
anhydride. T. B. 


A Silicic Mercaptan and a Silicic Chlorobromide. By 
Pbibdbl and Ladbnbueg (Ann. Chim. Phys. [4], xxvii, 
416—428). 

The silicic chlorosulphide of Pierre being the only volatile compound 
of silicon, the composition of which does not appear to agree with 
the new atomic v eight of that element, the authoi’S have undertaken 
its re-examination. In its preijaintion tliey followed the directions of 
Pierre, and they succeeded in separating fi*om the producft a fmetion 
boiling at 95® — 97“", which they consider to be PieiTc’s compound in a 
state of purity. The authors’ analyses indicated the presence of 
hydrogen, and led them to adopt Ihe formula Sipl^SH (Si = 28) 
in place of tliat given by Pierre, SiOhS, (Si = 21). The formula 
SiClaSH was confirmed by a determination of the vapour-density, 
which was found to be 5*78, the iheoretical number being 5*88» Tins 
compound is therefoi*e a silicic cJtlormlj^hydrate^ which may be con- 
sidered as a trichlorido of sulphosilidc acid. 

This siUdo chhr&d^hydrate is a qolourless liquid, boiling at 96^, 
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and possessmg a mixed odonr of hydrochloric acid and hydrosnlphuric 
acid, these two acids being formed, together with silica, when it is ex- 
posed to the air. When three molecules of alcohol are made to react 
on one molecule of silicic chlorosnlphydrate, an evolution of hydro- 
chloric acid takes place, and a comi)oxind, SiSH(0C2H5)3 appears to be 
produced ; but if either this compound or the original silicic chloro- 
sulphydrate be treated with excess of alcohol, a reaction, resulting in 
the formation of silicic ether, Si(C3HoO)4 takes place. Bromine 
decomposes silicic chlorosulphydrate with for mat ion of silioiG trioMoro- 
brmnide^ SiSHOh + Br3=: SiBrCh + SBr HBr. 

Silicic tnclilo7‘obroitiirle, the probable formation of which has been 
indicated by the authors in their investigations on the action of bro- 
mine on silicochloroform, boils at 80®, and has a vapour-density of 7‘25, 
the theoretical density being 7‘42. It is a colourless faming liquid, 
decomposed by water, and possessing a great similarity to siHcium 
chloride. 

Among the products of the action of bromine on silicochloroform, the 
authors have found, in the portion boiling at about 100°, a second 
silicic chlorobromide, SiBr30l2. 

The silicic triohlorosnlphydrate described in this paper is analogous 
to the sulphydrafces of the hydrocarbon radicals ormcrcaptans : it ought 
therefore to be considered as an analogue of methyl-mercaptan, CHsSH, 
and according to the nomenclature used by the author for other sili- 
cated compounds, it should be called trichloj'silicomercnptan. This 
analogy has been further illustrated by the authors’ study on the action 
of bromine on ethyl-mercaptan, the results being precisely analogous 
to those obtained by the action of bromine on trichlorsilioomer- 
captan — 

C3H5SH + Brs = CJBTsBr + SBr + BBr. 

T. B. 


Preparation of Propionic Acid from Lactic Acid. By 
A. Freund (J. pr. Chem. [2], v, 41G— 452). 

The formation of propionic acid by the action of hydiiodic acid on 
lactic acid, originaUy observed by Lauteman, has been conErmed by 
the author, who finds, moreover, that this reaction affords a convenient 
method for the preparation of propionic acid. 

60 grams of iodine are suspended in 140 grams of water, convcitod 
into hydriodic acid means of hydrosuJphnricjEicid, and the hydriodio 
acid thus obtained is placed in a retort with 60 grams of lactic acid, 
after which the mixture is distilled until about 160 grams of liquid 
have passed over. A condensing tube being now adapted to the appa- 
ratus, the contents of the retoi*t are digested for about four hours, 
when the iodine, which by this time has crystallised in the condensing 
tube, is washed back into the retort with the lOO gi*ams of distillate 
previously drawn off, and hydrosulphuric acid is passed through the 
mixture in order to rehydrogeuiso the fiee iodine. The deposited 
sulphur being removed, 100 grams are again distilled off, the 
contents of the retort are digested during another period of four 
hours, and this series of operaiions is repeated six or seven times, the 
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whole of the lactic acid being by this time converted into propionic 
acid, almost the whole of which is contained in the 100 grams drawn 
off ^ter the last digestion. This distillate is now mixed with 50 
grams of water, and distilled as long as the contents of the receiver 
contain only trjices of hydriodic acid; the distillate is then neutral- 
ised with sodium cai'bonate, and sufficient lead propionate is added to 
convert the sodium iodide into sodium propionate. The solution is 
then evaporated, and the dry sodium propionate is decomposed with 
hydrochloric acid gas, as directed by Linneman (^Ann. Ofiem. Vliarm,^ 
elx, 197). 

Lactic acid, when treated in this way, yielded about 62 per cent, of 
pure sodium propionate. 

The author faded to detect acetic acid among the products of the 
above reaction, but observed the formation of aldehyde, of a gas burn- 
ing with a blue flame, and that of a small quantity of a substance 
crystallising from alcohol in long shining needles. 

T. B. 


Isobutyric Acid. Byl. Pieeee and B. Puchot (Oompt. rend., 
Ixxv, 1006— 1007). 

The butyric acid, obtaiaed by the oxidation of fermentation butylio 
alcohol, boils at 155*5° under the normal pressure of 760 mm., and 
has a density of *9697 at 0®. It has no sensible action on polarised 
light. 

Ethylic isobutyrate boils at 113° under the normal pressure, and 
methyHc isobutyrate at 93*. The former has a density of 0*890 at 0°, 
and die latter one of *9056 at the same temperature. 

0. E. G. 


Valeric Acid. By L Piebeb and E. Puchot (Compt. rend., Ixxv, 

1005—1006. 

Valeric acid produced by the oxidation of amylic alcohol, contains a 
molecule of water which cannot be removed by simple distillation. It 
boils at 178° under the pressure of 760 mm., and has a density of •9470 
at 0°. It rotates the piano of polai*Lsution in the same direction as 
crystallised sugar. Both amylic and butjlic valerate rotate the plane 
of polarisation in tlio same direction, the former more than, and the 
latter less than the acid itself. 

0. E. G. 


Heptylic Acid from the Hexyl Alcohol of Heracleum Oil. 

By A, BRANaHiMONT (Dent. Ohem. Ges. Ber., v, 786 — 788). 

The author has converted the (probably normal) hexyl alcohol &om 
Heracleum oil (this Journal, 1872, 161), into the corresponding acid 
of the acetic series containing seven atoms of carbon, by the usual 
method. 

The heptyKc add obtained is at ordinary temperatures a colourless 
oily liquid, which boils at 223° — 224° under a pressure of 762*7 mm. of 
mercury at 0°, the thermometer being entirely immersed in the vapour. 
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It solidifies in a mixture of ice and salt, but entirely liquefies again 
at — 8 °. Its specific gi*avity is *9212 at 24®. 

The ethylic ether is a colourless liquid of pleasant fruity odour ; 
specific gravity, *874 at 24° ; boiling point, 187° — 188° under a pressm*e 
of 761*13 mm. of mercury at 0 °, the thermometer being entirely im- 
mersed in the vapour. It does not solidify at —18°. 

The sodium, barium, calcium, zinc, cadmium, lead, copper, and silver 
salts are described at length. 

The evidence is not sufficient to enable us to decide whether the 
acid so prepared is identical or not with that obtained from normal 
heptane by Schorlemmer, since the latter has stated scarcely any of the 
properties of his acid. 

The author i-efers to the fact that the zinc and cadmium salts of hep- 
tylic and nonylic acid have exactly the same melting point ; the melting 
point therefore affords no criterion of purity. He states also that if 
regard be had to the specific gravutics of the normal fatty acids, from 
butyric on to nonylic acid, these being taken either at the same tempe- 
rature or within such limits that the correction does not affect the second 
decimal, it will be noticed that there appears to be a difference of about 
one unit in the second decimals between every two next homologous 
acids, whilst the difference between butyric and propionic acids already 
amonnts to four, between propionic and acetic acids to abont six, 
and between acetic and formic acids to a still greater number of 
units. H. E. A. 

Ethyl Fumarate. By A. Laubbhheimbb (Ann. Chem. Pharm., 

clxiv, 294) 

FtraiASic acid is readily etherised by absolute alcohol at 120°, 

( OOiH 

fumaric acid, C 4 H 2 O 3 -j Qg being thereby produced. This may be 

obtained by diluting the alcoholic solution with water, when the ether 
separates, and can be obtained pure by recrystallisation from alcohol, 
or, better, by neutralisation of the liquid v ith sodium carbonate and 
precipitation with silver nitrate. Silver fnmarate is insoluble in boil- 
ing water, while silver-ethyl fumarate dissolves in hot water, separating 
in needles as the solution cools. From this salt the acid is obtain- 
able by treatment with sulphuretted hydrogen. 

Larger quantities of eihyl-fnmaric acid may be procured by Hagen’s 
process, viz., passing hyc^gen chloride into a boiling solution of 
malic acid in absolute alcohol. The acid is sensibly volatile with 
alcohol vapour. Maleic acid is simultaneously found. 

Attempts to procure ethyl-fnmaric acid by partial saponification of 
diethylfnmarate proved fruitless, half the ether being nnattacked, 
while the other lialf was wholly decomposed, giving fnmarate. Silver- 
ethyl fnmarate is soluble in ^6 parts of water at 8 * 9 °, and in 331 
parts at 12 * 1 °. 

Diethyl fnmarate, C 4 Ha(C 2 H 5 ) 304 , prepared by Hagen’s process, was 
found to boil at 218° under a pressure of 745*7° mm. (Haffen trives 
225° as the boiling point.) 


0. R. A. W. 
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Observations on the so-called Anhydrides of Lactic Acid. 

ByJ. WiSLlCBNUS (Ann. Chem. Pharm., clxiv, 181 — ^196). 

1. DiiliijdrUtloih of Lactic Acid at Ordinary Tenij) prat n res, — On allowing 
a quantity of the pure aqueous acid to remain several months over sul- 
phuric acid in vamw, the amount of acid present being determined from 
time to time by titration with normal soda-solution, it was noticed 
that, notwithstanding the loss in weight which occurred, the amount of 
alhali required became continuously less and less, so that evidently 
the lactic acid had been converted by a process of dissociation into tlie 
anhydride.* 

The author therefore examined by titration a number of prepara- 
tions of lactic acid kept for different intervals of time over sulphuric 
acid, and jS-om the discussion of the results has come to the following 
conclusions ; — 

(1.) That the first anhydride is already present, together with the 
acid, before the whole of the water has evaporated from the solution, 
the proportion of the anhydride increasing as the amount of water pre- 
sent diminishes. A pure lactic acid of the formula CsSfeOs is theremre 
not obtainable. 

(2.) That not only does the first etherification, in consequence of the 
continuous withdrawal of water, increase when lactic acid is preserved 
in a perfectly dry atmosphere at ordinary temperatures, but that the 
second phase of the process, viz., the continuation of etherification or 
formation of lactide also takes place, and likewise in a proportion 
which increases with the time of exposure. 

In a future communication the author proposes to bring forward 
evidence which renders it liighly probable that the lactic acids unite 
with water to form hydrates similar in constitution to those yielded by 
formic, acetic, and valerianic acids, and he expresses his belief that 
a dilute aqueous solution of a lactic acid has the composition — 


WH2O + w 


{ 


C(0H)3 



C,H.„.OK. 

OO.OH. 


2. Dehydration of Lactic Arid at Hiylier Temperahires, — The dissocia- 
tion naturally takes place far moi-e rapidly under these conditions. 
Observations quoted in this pari of the communication fully prove that 
lactide can exist for many days in presence of water and lactic acid 
without becoming entirely converted into the first anhydride. 

3. Note on Salts of the so-called Lactic Anhydride. — The formation of 
magnesium and potassium salts of the so-cailed anhydride is referred 
to. The numbers obtained on analysis of the lattei^ — an amorphous 
viscid mass — are given. 

* In a previous commimication {Ann. Chem. JPharm., cxxriii, 258) the author has 
called attention to the faet that the firbt anhydride of lactic acid is formed from two 
molecules of lactic acid, the one acting as acid, the other as alcohol, so that it is in 
reality a monobasic acid : — 


CH3 

On.OH + CIT 3 
OO.OH OH.OH 
OO.OH 


E3O + 


CHj 

CH.OH CH 3 

00.0 OH 

OO.OH. 
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4. AcUon of Water on the so-called Lactic AnJiifdride — ^Tlie convor- 
sion of tliis body into lactic acid by water at ordinary tomperafnros 
appears to take place with extreme slowness. 5 ernns. of a dehydrated 
product containing 89*86 per cent, of “ anhydride ” and 10*16 per cent, 
of lactide, were dissolved about six months ago in about 10 c.c. of ab- 
solute alcohol, and precipitated by 50 c.c. of water. The viscid pre- 
cipitate, although considerably diminished, has not yet disappeai*od. 

U. Rj. A,. 

Oondensation-prodnets of Aldehydes. By A. Borodii^ 
(Dent. Chem. Ges. Ber., v, 480 — 482). 

In 1864 the author has already shown that by the action of sodium on 
valeral no sodinm-valeral is produced, but that valeric acid, amyl 
alcohol, a new alcohol, C10H22O, and other products, ai*e formed. Ho 
has now studied this reaction more fully, and finds that first water is 
eliminated, and the aldehyde GwHibO is produced, together with a high 
boiling polymeride. This aldehyde, which has also been obtained by 
Kekule and Eiban, is an oily liquid, boiling at 195®, and possessing a 
strong aromatic smell. It combines with sodium bisulphite, and yields 
on oxidation the acid OioHia02, formerly doscribod as isocapric add. 
By nascent hydrogen it is converted into the alcohol CmHijjO, whilst 
caustic soda acts on another portion of the valeral, converting it into a 
polymeric modification, a viscid oily liquid which does not combine 
with sodium bisulphite, and which on ^stillation is again converted 
into valeral. The same compound is obtained pure by the action of 
solid caustic potash at 0°. By abstraction of water it yields tlio 
compoiind C2 oHjsOj, an oily liquid boiling between 260° and 290°, which 
when heated with alkalis is resolved into valeriamc acid, amyl 
alcohol, and some valeral. The same products are formed by the 
action, at a high temperature, of alkalis, zinc chloride, and hydrochloric 
add on valeral. 

Similar compounds may be obtained from oenanthol. By acting on 
it in the cold with solid caustic potash, it is converted into two 
polymeric modifications, one a mystalline solid, and lIic other an oily 
liquid. Both yield on disiillation cenantliol and condemsation-pro- 
ducts, with the abstraction of water. 

By acting with hydrochloric acid on acetaldehyde a condensation 
product was obtained resembling that described by Wuidz. But 
whilst the latter is resolved by distillation into water and crotonic 
aldehyde, that prepared by the author yielded pimcipally acotaldehydo. 

0. S. 

Action of Aldehyde on Acetamide. By N. Tawtluarow 
(D eut. Chem. Ges. Ber., v, 477). 

Bx heating these compounds together iu sealed tubes the body, 
CH30H(KB[.C2H30 )s, is formed, crystallising in large prisms, melting 
at 169°, and distilli-ng with partial decomposition. By the action of 
acids aldehyde is set free again. 


0. S. 
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Acediainine. By N. Tawildarow (Dent. OKem. Ges. Ber., v, 

Acoordihg to Strecker, tlie hydrochloiide of this base is produced by 
acting with hydrochloric acid gas on ftised acetamide, but on repeating 
this experiment the author obtained only a mixture of diaoetamide and 
ammonium chloride ; neither did he succeed in obtaining it by the action 
of ammonium chloride on acetamide, or by that of ammonia or ammo- 
nium iodide on acetonitrile. 0. S. 


Cyanogen Derivatives of Acetone. By F. TJrech (Ann. Chem. 

Pharm., clxiv, 255 — 2?9). 

During the course of a series of experiments made in order to ascertain 
the best method of preparing acetonic acid, several new derivatives of 
acetone were discovered. 

The vapour of dry hydrocyanic acid was passed into acetone which 
was kept cool, and the product, after remaining for some time, was dis- 
tilled, the greater part passing over at 120°. This substance the author 
considers to be ai'etune-cyatilbydrin, formed by the direct addition of 
hydrocyanic acid to acetone. 


CHa 

do + HON 

(Sh, 


OHs 

HO— d-ON 

in. 


Aoetone-cyanliydrm is a veiy unstable compound, the addition of 
silver nitrate giving rise to the formation of silver cyanide and the 
liberation of acetone. By allowing a portion of the acetone which had 
been satuiuted with hydrocyanic acid to remain for some months, heat- 
ing it in a sealed tube to 100°, and allowing the more volatile portions 
to evaporate spontaneously, a yellow syrup was obtained which yielded 
ammonia and acetonic acid when boiled with a dilute mineral acid ; 
when, however, the heating in a sealed tube was much prolonged, a 
brown mass was obtained which no longer yielded acetonic acid. The 
action of alkalies on it gave rise to ammonia ; the formation of a P Tna.11 
quantity of a substance crystalhsing fix)m water in efflorescent prisms 
was noticed at the same tune. 

The action of nascent hydrocyanic acid on acetone was studied 
by covering slightly moist pure potassium cyanide with acetone, and 
adding excess of aqueous hydrochloric acid, or passing in this acid in 
the state of gas. The brown mass thus produced was separated from 
the liquid and exhausted with ether. The residue left on evaporating 
the ethereal solution gave, when dissolved in water and neutralized 
with zinc carbonate, an abundant crop of zinc acetonate : 

CHs CH» 

io + KON + 2H01 + 2H,0 *= HO-t— CO.OH + KOI + NaOL 
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When, however, for each molectde of potassinm cjanide present, only 
one molecnle of hydrochloric acid is added, the ethereal solution of tho 
product deposits on evaporation a crystalline substance which is not 
acid. Analysis led to the formula, 07Hi3]N’02. 


0£r3 H3C osis 

io + KON + HCl = KOI + HO— i)— 0—1)— ON 


A 


!H, 


OH, 


Ah, 


Diacetonecyauliy drill, the product, thus obtained, is easily soluble in 
■water, alcohol, and ether, and crystallises fiom these solvents in thick 
shinmg anhydrous prisms. It melts between 135° and 152°, and sub- 
limes below its melting point in long, colourless needles. It is decom- 
posed at the ordinary temperature by hydrochloric acid into ammonium 
chloride, acetone, and aoetonic acid. 


CH3 CH3 CH, OH, , 

ho— A— 0— A— 0N+ H01+2HjO=Ao +H0— A— CO— OH+NH4OI 

Ah, Ah, 


v/v TjjLvy"— V/- 

Ah, A: 


!H, 


If the products of this reaction be distilled, a distdlate is obtained con- 
sisting principally of acetone. This was treated with quick lime to 
remove iBree acid and water, and the acetone was separated by distilla- 
tion. In the residue there was found a body crystallising in prismatic 
crystals, and containing the elements of calcium chloride ■with two 
molecules of mouacetouecyaiihydrin, CaCls + 2C4H7HO. 

An attempt to form this substance by the addition of calcium chloride 
to the ethei'eal solution of the crude product obtained by the action 
of hydrochloric acid on acetone and potassium cyanide, led “fco the 
formation of a compoimd of diacetonecyanhydiin and calcium chlo- 
ride, CaCl2.O7HullO3.5H3O, a substance Tvhich separated fi*om its 
ethereal solution in large ciTstals. When dried at 10U° it contains 
CaCh . C7H13HO3 • HjO. 


The author considers that the compound of hydi'ocyanic acid and 
acetone above described is analogous to Yolkel’s hydrocyanato of beiusi ty 1 
hydride, and that the splitting up of diacetonecyauhydidii under tho 
influence of hydroehloidc acid is analogous to that of amygdalin wheu 
subjected to the action of the same reagent. 

Hydrochloric acid was added to commercial potassium cyanide (con- 
taining cyanate) covered with acetone, and after the termination of the 
reaction the liquid was poured off from the deposited salts and evapo- 
rated, whereupon it yielded crystals of potassium chloride mixed with 
long prisms. These prisms, after crystallisation from ether and subli- 
mation, gave numbers corresponding with the foimula C6HJSr302. This 
compound, formed by the conjmction of single molecules of acetone, 
hyarocyanic amd, and cyanic acid, is regarded by the author as ac&tofiyU 
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HsC CHs 
\/ 


0 NH. 

I ^00. 
oo—isrH'^ 


or as dimef7i7/l-hi/df(Jitom. 

AcetonyLurea is easily soluble in water, alcohol, and etlier, and sepa- 
rates from these solvents in large glistening prisms. It has a peculiar 
bitterish taste and melts at 175 ®, at the same time subliming in long 
needles. With silver nitrate it forms the compound O6HSN2O3 • AgllOj, 
which crystallises in long prisms, easily soluble in water, and exploding 
when rapidly heated. 

By warming a solution of acetonyl-urea with silver oxide, a white 
powder was produced, which, when purified by solution in ammonia 
and precipitation by acetic acid, gave numbers corresponding with 
argento-aeetonyhurea, OsHiAglSTgOa. When acetonyl-urea is boiled with 
baryta-water, the solution, after the separation of the excess of baryta 
and acetonyl-urea, pelds a barium salt having the composition 
(C5Hal5r303)2Ba(0H)2, or that of the barium salt of an acetonnraminic 
acid. The ftee acid is so unstable that when it is liberated by sulphuric 
add and the solution is agitated with ether, the ethereal solution yields 
acetonyl-urea on evaporation. 

Acetonyl-urea, when heated with hydroohlorio acid to 15 U® — 160 ®, 
splits up into carbonic anhydride, sal-ammoniac, and a-amido-isobutyrio 
add — 


II 3 O OH 3 Etc CH 3 

\/ \/ 

C im. C— NEt + HOI -hNH40l+ COj. 

1 >00 + 2HC1 -h 2 H 3 O = 1 

CO— CO.OH 


The a-amidoisobutyric acid thus obtained exhibits the character- 
istic properties of the glycocines. Gtij^ro-id'phamhloisobi.ttync arc?'d, 
(0iH8hr03)30u forms violet-blue crystals, easily soluble in water. 
Artjt^nfo-oljphamidoisohufiji'ic add, OiHsHOaAg, crystallises in silky 
needles, soluble in water. 

By evaporating to dryness the product of the action of hydrochloric 
add on acetonyl-urea, and exhausting the residue with spirit, there was 
obtaineda hydroehlorideof alpli-anvLdoisohivtyncudd, O4H0NO3HCI +HaO. 
It crystallises in short, colourless prisms, cxliibits a strong acid reac- 
tion, is very soluble in water, moderately soluble in alcohol, and 
insoluble in ether. When its solution is evaporated with platinum chlo- 
ride, crystalline masses corresponding mth platinochloride of alanine 
are deposited. When it is treated with solution of potassium niti'ite, 
acetonic acid is formed, nitrogen being set free at the same time. 

Synthesis of Acetonyl-urea from the Troducts of its Deeo^ruposition , — 
An aqueous solution of sulphate of alphamidoisobutyric add was evapo- 
rated with potassium cyanate. The residue, on being exhausted with 
alcohol, evaporated, and treated with sulphuric add, yielded acetonyl- 
uramic acid or aljtJi-urumidoisolatyric acid. 
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HiG CHa 
\/ 

0 ^NHs 

io— OH 


HaO OH, 

\/ 

0 ^NHv 

+ HUGO = I >00. 

OO OH NH/ 


This compound is moderately solnble in hot water and alcohol, but 
insoluble in ether. It melts and gives off water at 160®. Silver salt, 
GsHjiN^gOaAg ; tnfts of needles, slightly soluble in water. 

Acetonyluramic acid, when heated for a long time to 130® — ^140®, 
evolves water and yields acetonyl-nrea. 


H,0 OH3 H3O CHs 

\/ \/ 

C 0 

I \00 = HaO + I >00. 

CO.OH. KE/ CO 


The author is engaged in extending his investigations to other ketones 
and to the aldehydes. 

T. B. 

1 


ActioiL of Sodiuca on Crystalline Dibromobenzene. By 
F. B»iese* (Ann. Chem. Pharm., clxiv, 161 — 176). 

About twice the weight of sodium necessary for the complete removal 
of the bromine from the quantity of dibromobenzene employed was 
added to anhydrous ether and heated with it until hydrogen ceased to 
be evolved, and after cooling, the dry crystalline dibromobenzene was 
introduced. Action set in only after the mixture had been heated for 
some hours on the water-bath ; it was then eridenced by the appear- 
ance of small black points on the sodium ; and without esiterior applicor 
tion of heat, the niixture continued to boil gently until finally after 
5 — 7 hours the sodium was entirely covered by a loose green-black 
mass. The product was exhausted with ether, but it was found that 
the substance left .on distilling off the ether was for the greater pai't 
decomposed on distillation, and also that it contained a considerable 
quantity of bromine.f 

On mixing the ethereal extract with much alcohol, a ycllow’-brown 
amorphous mass separated ; the supernatant liquid gave a moss-like 
crystallisation on evaporation, of which, how'ever, only a portion was 
redi&solved by alcohol ; and by repeating the treatment with alcohol, 
^c., seveiuJ times, the prodnct co^d be separated into two portions : 


* This and the following notice on jS-dibromohcnzene were the subject of the 
author's inaugaral dissertation published at Eubier, 18C9 1 but the experiments were 
then only bnefiy described in the Berlin Chemical Society's Journal, and the 
Zcitfichrm: fur Chemic. 

t Attempts to remove the whole of the bromine by modifications of the mode of 
tmtmentwere unsuccessful. Thus, sodium was wiflioui action on a solution of 
dibromobenzene in benzene ; on fosing dibromobenzene with so^um, so energetic a 
reaction took place that the whole became carbonised ; finely divided silver was also 
without action on dibromobenzene at its boiling point. 
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the one easily soluble in alcohol and containing little bromine; the 
other insolnble and containing much bromine. Both of these gave dis- 
tillates which crystallised on cooling, bnt that fiom the latter was much 
decomposed on heating. 

On submitting the mixed product to distillation in a current of 
steam, a white crystalline body passed over, which proved to be 
diphenyl, O 12 H 10 ; a relatively small quantity was obtained, however. 
The residue, after removal of the diphenyl, was distilled, and although 
much of it underwent decomposition, a crybtaUine substance was separ- 
rated and purified by repeated distillation, washing with ligroin, and 
final recrystallisation fii-om benzene. The numbers obtained on analysis 
lead to the formula O9H7, or OisHu, which is that of dijphenyl henzene, 
and since a body of identical properties was obtained in 
considerable quantity by the action of sodium on a mixture of mono- 
and di-bromobenzene, there can be little doubt that such is its 
nature. 

Diphenylbenzene melts at 205°, and boils probably at about 400® ; in 
the pure state it is insoluble in alcohol, but dissolves easily in hot 
benzene, from which it sepaiates on cooling in small, flat^ white 
needles. 

But the main product of the reaction does not consist of either 
of these bodies, but of the above-mentioned brownish amorphous 
brominated substance, scarcely soluble in alcohol and ether, although 
easily soluble in benzene and carbon bisulphide, from which it is again 
precipitated in the amorphous state on addition of the two former 
Kqui^. A product thus purified was found by analysis to contain 
7?*49 per cent, of carbon, 4'07 per cent, of h;ydrogen, and 17 G8 per 
cent, of bromine. 

The author gives the following equation as perhaps representing the 
course of the reaction : — 

25060 jBrj -f* 230a2 — 4O3o0i9Br -f* 06B[4(06H5)3 ClsBEio *1“ 46NraBr. 

The formula OjoHiqBr is that of a monobrominated pentaphenylene, 
and such a substance would contain 78’4B per cent, of eai'bon, 4' 14 
per cent, of hydrogen, and 17’43 per cent, of bi'omine, numbers which 
differ only slightly jfeom those obtained on analysis of tli© amoiphous 
product. As a matter of fact, also the relative proportions of ^ the pro- 
ducts obtained accord fairly, as fai^ as could be judged, with those 
requii*ed by the equation above given. 

H. E. A. 


On jS-Dibromobenzene. By F. Riesb (Ann. Ohom. Pharm., 
clxiv, 17G — 180). 

To prepare tbe dibromobenzene for the above experiments, Biche and 
Berard’s method was employed, which consists in heating a mixture of 
one part of benzene and eight parts of bromine to boiling during 36 — 
48 hours. The author noticed that the crystalline a-dibi*omobenzene* 

* The author found distillation in a current of steam the best mode of purifTpg 
a-dibromobenzeno, the distillate being subsequently once reciystalhsed feom bdiing 
alcohol 
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thus obtained was saturated with an oily liquid from which it could be 
separated by pressure. The proportion of oil formed was about one- 
fifteenth of the weight of the crystalline dibromobenzene obtained 
simultaneously. On distillation it was partially decomposed, witii 
CTolution of hydrubromic acid ; it was therefore digested with alcoholic 
potash, &c., whereby the volume was only slightly reduced, but after 
this treatment it could be distilled unchanged, the greater portion 
boiling between 209—211^ (corr. 213“— 215**). 

This j3-dibromobenzene is a colourless, mobile, strongly refracting 
liquid, miscible in all proportions with ether and benzene, and mode- 
rately soluble even in cold alcohol ; carefully cooled to — 27“ it did not 
solidify, but immediately became solid when touched with a glass rod ; 
the soiid melts at — 1“. 

It dissolves in the strongest fnming nitric acid with perceptible 
evolution of heat, and ib con\erted into ii/fro-zS-dibromobenzonc, which 
crystallises in pale yellow needles melting at 58° and boiling at 296°. 
(T!ie isomeric body from a-dibromobenzone melts at 84°). 

H. B. A. 


Amidazobenzene. By G. Schsiidt (Deut. Ohem, Ges. Ber., v, 480). 

N'iteoazobenzfxe reduced with ammonium sulphide, yields an amid- 
azobenzene, identical with that produced from the isomeric diazamido- 
benzene by a molecular change. 

0. S. 


Tlie Oxidation of Camphor C3nnene in the Animal Organism. 

ByK- E^TCET and ZiEiiLEE (Deut. Chem. Ges. Ber., v, 749 — 751). 

Commercial camphor-cymeue was found, when fractionated by Linne- 
mann's method, to yield a portion boding at 173°, the oxidation of 
which gave iise to terephthalic acid with a small pioportion Of ioluic 
acid. This cymene was administered first to dogs, and afterwards to 
men, in doses of three grams daily. The urine of those to whom the 
cymene had been administered, was found to contain an acid having 
the composition CioHi^O.. This acid crystallises from water in small 
white needles, sublimes unchanged, and melts at 115®. It is easily 
soluble in alcohol, ether, and glacial acetic acid, and but very slightly 
soluble in water. Its salts, when subjected to dry distillation, yield 
a hydrocarbon having an odonr hke that of cumin oil. No compound 
of this acid with glycocine was recognised. 

The author regards this acid as the propylbenzoic acid CgBEi^ ; 

^COHO 

corresponding to the terephthalic acid series, or as toluol-propionic 

/CHaCHaCOOH 

acid, C 6 H 4 \ ; and he considers that it is identical with 

DHa 

the acid obtained from cumin aldehyde by Gerhardt and Cahours. 

T. B. 
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Occurrence of Benzyl Alcohol in Liquid Storax. By 
A. Laubenheiitee (Ann. Ohem. Plumu., clxiv, 289). 

Previous experimenters have found in liquid storax, styrolene CsHa, 
eimimnic add, OgHgOa, and sUjmdki (cinnyl cinnamate) 0 aH 7 (G 9 H 9 ) 02 . 
A product obtained by saponifying impure styracin was found to begin 
to boil at a little above 100°, various A’actions being collected by d.s- 
tillation in hydrogen. 

The fraction at 205° — ^207° had the composition of heaiyl alcohol, 
CyHbO, and gave benzoic aldehyde and apparently benzoic acid (melting 
at 119° after several sublimations) by oxidation with potassium dichro- 
mate and sulphuric acid. 

The fraction at 217° had the composition of s^ylyl alcohol, OgHioO. 

The fractions at 230°, 231°, 233°— 243°, .243°— 241°, had the composi- 
tion of the unknown alcohol, OgHigO, but the existence of this body is 
not demonstrated clearly. 

The fraction at 250° consisted of styrone (cinnamic alcohol), Simon 
finds that styrone boils at 220° ; Scharling at 230° ; E. Kopp at 264° ; 
and Wolff at 250^ 

Besides these, there were obtained a small quantity of distillate 
below 200°, which appeared to be a mixture of hydrocarbons and 
oxidised bodies ; and a small quantity of substance boiling up to 260° 
with visible decomposition. 

0. B. A. W. 


(Meta P)-C]iloroplieiiol and its Nitro-DerivatlYes. By 
A. Faust and H. Muller (Dent. Chem. G-es. Ber., v, 777 — 779). 

The first product of the action of chlorine on phenol is a mixture of 
two isomeric mouochlorophenols, but hitherto only ono of these had 
been obtained in the pure state ; the authom have now succeeded, hoi/- 
ever, in isolating the second. 

Dry chlorine was passed into 500 grms. of pure fused phenol until 
the weight was increased 200 grams ; the product, which boiled between 
175° and 220°, was then distilled, and the portion boiling at 175° — 
200°, collected apai*t and carefully fiuctioned. The now monochloro- 
phenol thus obtained is a clear coloux'less liquid, bnliiig at 175*5° — 
177° ; it did not solidify at —15°, and possessed tho peculiar unpleasant, 
persistent odour characteristic of the chlorophenols. 

The same body was obtained by distillation of the platinum double 
salt of the diazo-compound from volatile nitrophenol ; hence it is pro- 
bably metuchlorophenol, since volatile nitrophenol is generally regarded 
as belonging to the meta-series. 

On nitration by acid of 1*36 sp. gr., diluted with an equal volume of 
water, it yields two isomeric mouonitrochlorophenols, one of which is 
identical with orthonitrochlorophonol, the body produced by chlorinat- 
ing non-volatile nitrophenol, &o. ; the other is new. This latter chloro- 
nitrophenol melis at 70°; it is only slightly soluble in water, and 
separates from the hot aqueous solution, partly as oil, partly in fine, 
yellow needles ; it has a strong saf&'on-like odour, and is extremely 
volatile with vapour of water. The potassium, calcium, barium aud 
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silver derivatives are described ; these are either red or red-brown in 
colonr, and excepting the first, are difficultly soluble in water. 

On nitration by acid of 1'36 sp. gr., the new chlorophenol yields, as 
sole product, a dinitinchlorophenol, melting at 111®*, and identical with 
Faust and Saame’s jS-dinitrooblorophenol, and with the product of the 
action of chlorine on ordinary a-dinitrophenol, &c. 

H. E. A. 


Diphthalyl, By E. Ado a (Ann. Chem. Pharm., clxiv, 229 — 254). 

The chloride of phthalic acid is readily obtained by boiling gently for 
several days a mixture of one molecule of phthalic acid and two mole- 
cules of phosphorus pentachlc«*ide to which a little oxychloride is added. 
As soon as the evolution of hvdmchloric acid ceases, the product is 
distilled from an oil-bath, and the chloride boiling at 270° is collected 
separately. It is a yellowi&b oily liquid, which is heavier than water, 
and only slowly decomposed by it. When exposed to moist air, it is 
gradually converted in beantifnl clinorhombic crystals of phthalic 
anhydride, boiling at 275°. 

Phthalyl chloride is very readily acted upon by silver dnst; by 
gradually adding 14 parts of the latter to 10 parts of the chloride, a 
solid mass was obtained, which, in order to finish the reiietion, was 
heated for some time in an oil- bath to 150°. The products of the 
reaction consist of phthalic anhydride, a poi'tion of which sublimes 
during the latter operation, a resinous body soluble iu alcohol, and 
diphthalyl, O 18 H 8 O 4 , which is isolated by exhausting the product 
repeatedly with boding water and with alcohol. The dried residue is 
then heated in a combustion-tube, through which a slow current of dry 
cai'bon dioxide passes, the diphthalyl subliming os a light, orange- 
colonred crystalline mass, which may be purified by dissolving it several 
times in hot phenol, and reprecipitating it by alcohol. The pure com- 

• This obseiration of F. and M. proveb the correctness of my conclusion (this 
Journal [2], x, 9Q. that the dinitrochloiophenol (melting at 103'^ which Griess 
obtained by nitration of a crude chlorophenol prepared by pabslng a moderately 
rapid stream of chlorine into 1 lb. of phenol daring fifteen hours, is not idenii(*aL 
with Stenhouse*s dinitrochlorophenol (melting at 103^), but with the isomcride 
melting at 110’' — ^111’, the low melting point observed by Gricbs being doabtlcss due 
to the presence of an isomeride of lower melting point. 

It is a remarkable fact, but, according to my observations, on chlorinating phenol, 
almost the whole, if not the whole, of the latter is converted into the moiiochloriuatcd 
derivative before the formation of dichloiHiphenol begins. This is of importance, 
because it has been assumed that Gbiess*s ehlorinaled phenol was a mixture of mono-, 
di-, and perhaps even contained trichlorophenol, which, however, was certainly not 
the case ; for Mr. Griess informs me that he did not observe the formation of the 
dtchloTonitrophenol melting at 1215®, which is the characteristic nitration-product 
of ordinary dichloropheiiol, and which, on account of the highly charaeteristie 
appearance of its metallic derivatives, could not have escaped detection had it been 
formed. ^ I may add that the method of purification adopted by Qriess, namely, 
solution in ammonia, Ac., was the very best that could have been employed to effect the 
sep^tzon of diniti'oehlorophenol melting at 110®— 111^ fi-om tlie isomeride 
melting at 80*5 , the characterislic nitration-product of ordinary monochlorophenol— 
amw the ffimnoniom denTutire of the former is excecdinglT insoluble in cold water, 
whilst that of the latter is readily soluble. — B. X . ’ 
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pound lias a pale yellow colour ; it is insoluble in water, scarcely soluble 
in alcohol and ether, sparinsrly soluble in chloroform, carbon disulphide, 
and liquid hydrocarbons. Phenol and cold concentrated sulphuric acid, 
are the only liquids which dissolve larger quantities of it. It melts a 
little above 300°, subliming at the same time in soft felted needles. 
The formation of diphthalyl is explained by the equation : 


< 0001 /OO— OOv 

+ 2Aga = 4Ag01 + 06H4< >C6H,. 

^ 00 — 00 ''^ 


^0001 


When diphthalyl is heated in a current of air, a sublimate is obtaine'’*, 
consisting of phthalic anhydride, a red resinous body, and unaltered 
diphthalyl. 

Bipldltuhjhihlehijdic wc/d, OibHmOs, is produced by dissolving di- 
phthalyl in hot caustic alkalis ; on the addition of hydi*ochloi*ic acid to 
the solution, a bulky precipitate of the new acid is obtained. Alter 
drying it is a white, voluminous, indistinctly crystalline powder ; it is 
insoluble in water, very sparingly soluble in alcohol, ether, chloroform, 
petroleum-naphtha, and benzene, but dissolves readily in hot phenol, 
cold caustic soda, and solutions of alkaline carbonates. 

When rapidly heated it melts only above 300°, but on heating it for 
six hours to 180°, it becomes perfectly liquid, and then consists of a 
mixture of phthalic acid, a little diphthaW, and an acid which has the 
coimosition CieHmO,, and melts between 200° and 225°. 

Neither the free acid nor any of its salts could be obtained in the pure 
state ; the solutions of -the latter soon deposit microscopic needles of 
diphthalyl ; this decomposition takes place quickly on heating, and the 
yield is the larger the better the air has Iwen excluded, whilst in contact 
with air much less diphthalyl is obtained. On adding hydi‘ochlorio 
acid to the remaining solution, a mixture of two acids is precipitated ; 
one of them appears to be identical with the acid OwHioOa ; it is soluble 
in absolute alcohol and a large quantity of boiling water, from which 
it crystallises in prisms ; the second acid, which is much less soluble iu 
alcohol, is di^jMltalic acid, OieHioOc, and is also foiuned hy boiling the 
sodium salt of diphthalylaldehydic acid with silver nilrato, and by 
heating diphthalyl with concentrated nitric acid. 

Diphthalic acid foimis mici*o6copic needles or plates ; it is almost 
insoluble in water, alcohol, and ether, sparingly iu chlorofonoa, carbon 
disulphide, and ether, but readily in solutions of the caustio alkalis and 
their carbonates and in phenol. It melts at 265°. 

Barium dqjJdhulufe, CiGHsBaOe -h ^H^O, ciystalh'ses in small colour- 
less plates, tiilver dijphfhahde, OioHaAgjOs, crystallises from boiling 
water in small needles. A zinc-salt of a constant composition could not 
be obtained ; the salts of the alkali-metals are very deliquescent, and 
form indistinct crystals ; the copper-salt is a bulky, bluish- white pre- 
cipitate, and the lead-salt a dense white precipitate. It is very difficult 
to obtain diphthalic acid and its salts perfectly pure, as they readily 
absorb oxygen. By hoOing their alkaline solution, even in closed 
vessels, resinous acids and phthalic acid are formed, whilst when the 
operation is performed in open vessels, only the latter acid is produced. 
Phthalic acid is also foinned by heating diphthalic acid for some 
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with nitric acid, and, together with diphthalyl and phthnlie iiuliyliriilt', 
when diphthalic acid is heated a few degtx'os above its tnelting jw)in< . 

The formation and constitution of diphthalylnhlehydie acid anil 
diphthalic acid, and the decomposition of the hitter by heat may be 
explained as followb . — 

Diphllial InUlohydnr a< id 

.00— CO. .00-00. 

(1 ) c,H4 < >r,H, + noNa = 

^ 00 — 00 ^ CO or 


I I 

oNti jr 


. 00 — 00 . 


.V.W— V.V,. .00—0.0. 

(2) C^<( >0iH,+NaOI[ + Ae2O=0,ni< >0,11, 


'00 00 ' 

I ' 

ON,i ir 


00 ' 


OKa ONa 

+ ir.o + 


. 00 - 00 . . 00 — 00 . . 00 . 
(3)ac,H.< > 03 .=CJI,<r >C,H.+20,ir.< >0+ 

^00 CO'^ \>0— OO^ ^00 

stlljO. 


ini 




JDicMorodiphthnlyl^ 0 i 6 Hb 0 l 304 , is produced by lieaHu^ dijjhthalyl 
•Witt phosphorus pentachloiide and some oxyohlorKlo in sodlod hilxs 
for five hours to 1(50°. It crystallises from hot benzene in rhombic 
plates, melting at 248®, and solidifying again at 190®. It is alinonf 
insoluble in alcohol, but i*eaclily soluble in alcoholic poiash, with Pornm- 
tion of potassium cliloi'ide, and a compound crystallising in Jiexagonal 
plates, probably a dioxydiphthal} 1. 

Diphthalyl dissolves in cold bi*ominc, apparently without cli*nigo, bid 
on heating the mixture, hydrobromic acid is given oil, and mouobmuo* 
diplitlialyl, Oi 6 H 7 BrOi, is foimed, iogelher with a compound coiifaiiiitig 
more bromine. Monobromodipliihaly 1 is easi ly obi ai ned \n\iv by hea 1 ing 
diphthalyl with bromine and water in sealed tubes io 100 li is Holublo 
in benzene, and crystallises in small hexagonal j)lat(*s. 

The bye-products obtained in the prejiaiaiion of dijiliilial^l always 
contain diphthalic acid ; the formation of this acid may k' CAjilaimsl l*»y 
assuming that the phthalic chloride used eontaiiu'd some pliilmlii* 

monochloride, OsHi < 

CO—CO. 

+ Ao, = r.n,< }CJU + SAgDI. 

^CO CO^ 

I I 

OH HO 


20,H,| 


CO OH 
0001 


In oixier to obtain this monochloride, plithaLc iuiliydrido was ]i(*aitHl 
with somewhat less than one molecule of phosphorus jieiltachloride. The 
product consisted of unaltered phthalic anhydnde of phthalie dicliloritU*, 
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and Llie <ioni]»()uud Oi(,li«»ClaOo, probibly a coinbinaiioii ol' < qqq| 

■witliOelTil ^() cvyHijiiliHOH in long plaloh, iiioliiug at 17®. 

On licaiing it. >vith Kilvcr-diisi, it yiolds, bt'^idi'S pbtbalic anbydrido aaid 
dipblhalyl, a con.sidorablo (pinntily ordiplilbalic a.(*id. 

The robinous bye-prod ucLs couiain, bebidcH diphibaJic acid, several 
other <*omj)()niidH ; of ihcHc, one having the coinpohilion UioHioOi 
crytitallibOfci from boiling watei* in himill wliiio needlob, melting at 
with foimationof pliilialic anliydride. It is soluble in ammonia ; silver 
nitrate prodnces in the nentml solution a white jnvcipUalc, having the 
composition OiallioAgjOi ; the covinsponding barium salt is obttiinod by 
dissolving the acid in baryta wat<‘r, and evaporating the soJiitiou itb 
vacuo. It orystollises in small plates, liavbig tho compobitioii, 
CiftHioBaOs -h HaO. Wlien the ammonium salt ib boiled with bilvor 
nitrate, reduction takes place, and a compound having tho properties 
dipliilialic acid is formed. TJie compound Oi(,HioOiis therefWc an anliy- 

-Iride, either C.,H, | j C.H„ or 0.H, { CO.b7ccP } 

which is probably fonned hy the ad ion of <li]>lithalh* acid on diph- 
thalyl : 

CiJlioO. -h OuJIhOi = + 2Ch1WOv 

(J. S. 

Trlnitronaplxtlialeiies. By BMiLsiiiiiN and KuaiiUNKH (Doui. 
Oheiu. (ios. Ber., v., 480)* 

By acting with a mixture of nitric acid and Hiiljdmvic acid on dinitro- 
naphthttlone, melting at 212'’, two isomeric trinitro-(*om2)ounds are 
formed. Ono melting iit 20H° is probably identical with Laurent’s 
tiinitronaphthaloiie ; the other melts at 147 . 

0. S. 


Derivatives of Naphthalene Tetrachloride. By M. Gkimaux 
(Bull. Hoe. Gliim. |2J, xviii, 20r> — 212). 

DiMoronaphlhinUvuc^ Cli„nB(}h(()ir) 3 .- -This eoiup(»uud is 2 >ro- 

<lueed when naphthalene tetwiehloricle (melting at 180 ) is hmU'd with 
80 parts of water for some houi’H to IHO' -100', or boiled with 
water for some days. On eoneeutmting tlio solution, tho glycol 
acpaini<»H in bituvnisli erystuls, wbieb Invome eolouvless by tveaimenb 
with animal ehareoal. ^^lom ether it eiystalHses in large, himl, but 
ill-delincd prisms. By beating it with Jieelyl cdilorido, it is eonvorU'd 
ijito the iilacctatc, Oi«nMOIaCOCl 3 U.iO) 2 , erjstallihing fixnn ether in bard 
sliort 2)risms, judling at 180® — 181”, TIjo dthctixoaic^ OiuHnOLCOCTlijO)*, 
obtained by tlio aetiou of Ixmzoyl chloride on Llio glycol, is insoluble in 
water, and soluble in alcohol nud tdha*. Jt forms small white crystals. 
On distilling the glycol with hydnjcliloric or hydr(>brtnnic acid, a por** 
tion is ti’ansfojinod intc» a black jnatk»r, 'ivhilst with the aqueous vapour 
needles of mmochJornncqiJiffwl, OioHaOLOJ-l, distil over. This com- 


* I7a])tli3clrimo is the luiuie given hy tlu* author to (UhychvnaphtholerLO. 
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pound is only sparingly soluble in cold water, a little moi*e in boil- 
ing water, and crystallises in long, fine, exceedingly HgKt needles, 
melting at 109®, and emitting tbe odour of the pbenols. Its aqueous 
solution reddens slightly in the air. It gives no colours with ferric 
chloride or chloride of lime. like other phenols, it dissolves in alkalis, 
and is i*eprecipitated by acids. On dissolving it at a gentle heat in a 
little sulphuric acid, and adding a crystal of oxalic acid, a violet colour 
is produced. 

The production of tliis phenol by the action of hydrochloric or hydro- 
bromic acid on the glycol may he explained by assuming that a 
chlorhydrin or brornhydiin is produced as an intermediate product, 
which readily losses two molecules of hydrochloric acid, just as uaphthar 
lene tetrachloride yields by dry distillation dichloronaphthalene — 

I - 2HC1 = CioH.Cl.OH. 

Indeed, when the glycol is heated with 8 — 10 times its weight of 
hydrochloiic acid m a flask connected with a reversed condenser, a 
body is obtained which, according to analysis, appeai*s to he a mixture 
of the glycol with the chlorhydrin. Small quantities of the chloro- 
naphthol are also produced hy submitting the glycol to destructive 
distiDation, and by heating naphthalene tetrachloride with 15 times its 
weight of water to 18u — 190 

Dichloponaphthydrene glycol dissolves in fuming nitric acid without 
the evolution of nitrous fumes. Water precipitates the compound thus 
formed in white flukes, which have not yet been examined. By dis- 
solving the glycol in 30 parts of boiling water containing 2 per cent, of 
nitec acid, and evaporating the solution, only phthalic acid is formed. 
When naphthalene teti’achloride is treated in the same way, or when it 
is boiled with a dilute solution of silver nitrate, a sniall quantity of the 
compound CnJffsCbOj is formed, besides larger quantities of the glycol 
and of phthalic acid. 0. S. 


Coemlignone, a Product of the Wood Vinegar Manufacture. 

By 0. Lii.BLUiiA.NN (Deut. Chem. Ges. Bor., v, 746— 749). 

The crude caldum acetate, obtained by neutiulising with lime the acid 
liquor produced by the distillation of wood, is in practice decomposed 
by t^tillation with the requisite quantity of hyfliochloric acid, tbe 
crude acetic acid thus obtained being purified the addition of potas- 
sium bic^omute. Under these circumstetnees the crude acetic acid 
deposits blue films, which sink to the bottom as a violet sediment. The 
.substance thus deposited is pniutied first by elutiiation, and afterwards 


thjt tins tiansfonnation of the glycol into a phenol may 
hitherto remained unexplained, and e\en been contested, 
namely , the tva^fopmatiou ot benzene mto phenol as ehetted 1>\ Church. By heat- 
wdh alcoholic potash he obtained phenol Tins cannot be 
produced by the aciaon of the p»tash on the monochloiobenzene fonned j hut it is 

p>asible that the compound is first converted mto a cUorhydrin, CgHe { 

IS then resolved mto hydrochluue acid and phenol 
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by being disbolved in cold phenol, from which it is precipitated by 
means of alcohol or ether. The precipitate thus obtained consists of 
the new substance, called by the author coeruligtione, in a pure state. 

Coerulitjnmie consists of small dark steel-blue needles, the compo- 
sition of which is expressed by the formula OisHuOe, or CjoHaoOis. It 
is insoluble in all the ordinary solvents, and neither distils nor sublimes 
without change. It dissolves with a blue colom* in concentrated sul- 
phuric acid; the author, however, did not succeed in separating it 
from the solution in an unaltered state. It neither dyes with nor with- 
out a mordant. With acetic anhydride it yields a crystalline product, 
and when treated with nitric acid it is oxidised to oxalic acid. When 
heated with solution of potassium hydrate it gives a green liquid, which 
quickly becomes yellow. If the solution be concentrated till the potash 
begins to fuse, a point is reached at which the mass dissolves in water 
with an intense but ftigitive violet colour. The action of hydriodic 
add and phosphorus at 160° gives rise to the same colouring substance 
as that which is produced by the action of potash. This product, 
w'hen dissolved in ether, yields an almost colourless solution, and is de- 
posited in the amorphous state when the solution is evaporated in 
vacuo : to an alkaline solution it communicates an intense but evanescent 
violet coloration. 

The formation of coeiulignoue was obseiwed on the addition of 
potassium bichromate to a vaiiety of samples of crude acetic acid, 
but the author is not in a position to say whether the acetic add ob- 
tained from all kinds of wood yields this substance ; he has, however, 
obtained it fr-om the acid resulting from the distillation of both birch 
and beech wood. 

Hythucoeruliynmie, CisHieOb- — ^This substance was obtained by the 
action of tin and hydrochloric acid, potassium hydrate, ammonium 
sulphide, sulphurous acid, or sodium amalgam on coerulignone. It 
crystallises well, is soluble in alcohol or acetic add, and less so in 
water. It melts at 190°, and may be distilled almost without change 
if carefully heated, the distillate solidifying to long colourless crys- 
.als. It is also volatile to a certain extent with the vapour of acetic 
acid. It is converted into cuemlignone by oxidising agents, and forms 
compoimds with acetic anhydride and benzoyl clilodde. Concentrated 
sulphuric add dissolves it, producing an orange colour, which is 
changed by heating into a fuchsine red. 

The above researches point to the conclnsion that hydroeoerulig- 
none exists in the crude acetic add, and that it is conveited into 
coemlignone by the addition of potassium bichromate. The author 
considers tliat hydrocoeinilignone belongs to the series of high 
phenols, and that coerulignone is its quinone (CisHiiOe), or its 
“gi’een hydroqninono ” or qninhydrone (OjoHsoOw). This view is con- 
iiimed by the fact that when coerulignone is allowed to remain in 
contact with sulphnric acid, a componnd is formed which crystallises 
jfrom alcohol in fine broum-red crystals, resembling those of isatin, 
and having the same composition as coerulignone. The author did 
not succeed in effecting a sharp reduction of this sabstance to 
hydrocoerulignonc. 

T. B. 
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Fisetin. By. J. Kocu (Deut. Chem. Geb. Ber., v, 286). 

!FiSETii!f, the coloTiriiig matter of Fiset wood, was regai'ded by Bolley 
as identical with quercetin. The author gives to it the formula 
CisHioOcs which is confinned by the analybia of an acetyl derivative, 
Ci 5H5(C2H30)606- It therefore contains one atom of oxygen less than 
qnercetic acid, of which it ib po&sibly the aldehyde. 

On fusion with alkali, white ne^les, which gave the reactions of 
quercetic acid, were obtained, but in quantity not sufficient for 
analysis. 

H. E. A. 

Ozybenzoic Acid. By Beilstein and Kuhlbejbg (Deut. Cheni. 
Ges. Ber., v, 478). 

To obtain this acid from solid chlorophenol melting at 41*’ (obtained 
from solid chloronitrophenol), it was acted upon with sodium and 
carbon dioxide, hut only with negative results. 

0. S. 

Constitatioii of Camplioric Acid. By Felix Wreden (Deut. 
Chem Ges. Ber., v, 7(54). 

When the hydrocarbon, CbHj 4 , derived from camphoric acid, is oxidised 
by Thorp and Chapman’s process, with a 8 to 0 per cent, solution of 
chromic acid liquor, ahuut halt* is oxidized in a hundred haul's to 
i€oj}htliolic^ isotoli/Uc, and ttctiic ucids, cai’bon dioxide being continually 
evolved during the process. A sm^l qnantiiy of terephfhalic acid 
also is formed, probably by the oxidatr^n of an isomeric hydrocarbon. 
The anthor hence regards this hjdi'ocarbon as one oi the dimethyl- 
benzene:! ,* by nitration it appears to yield trinitro-isoxylene. Hence 
camphoric acid appears to bear to dimethylbenzene the same relation 
that Baeyer’s hexhydrophthalic acid bear's to benzene, which does not 
corroborate Hachler's formula — 

CHa 

\ 

CH, CH-~C2H4.CO.OH 

CHa CH.COOH 

\ / 

CHa 

C. R. A. W. 

A New Sexies of Oiganie Acids. By P. Ghie^s (jr. pp. 

[2], V, 453 — io?). 

Ths author has frtqneutly mentioned a basic compound, OuHaOaNi, 
which IS toimed when a cold saturated alcoholic solution of amido- 
benzoic amd is treated ^dth cyanogen. His endeavours to obtain 
e^TOund by the action of potassium eyanate on hydrocLlorido of 
othylamidobtnzoate (J.pr. Cle,.i. [22, iv, 293-204) led to tlio foima- 
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tion of tlie ifaomoidc ethyl uramidobenzoate. He has uow tried tlie 
action of ethyl cyanate on amidobenzoic acid, and finds that these two 
substances unite and yield a body having the composition C10H12N3O „ 
but not identical either with the first-mentioned basic compound or 
with ethyl m*amidobenzoate — 

C^HtISTOs + O3H5HO = O10H12H3O3. 


The new compound is a well-marked acid, changing vegetable 
colours, and completely neutralising the strongest bases. It is soluble 
with difficulty in water, and crystallises fi*om water or from weak spirit 
in fine while shining needles. It is easily soluble in hot alcohol, but 
uot very soluble in cojd alcohol or ether. The spontaneons evaporation 
of its alcoholic solution gives nse to six-sided tables or small prisms. 
When heated it melts to a yellow oil, and at a higher temperature 
froths and evolves irritating vaponi*s. It is not altered by hydrochloric 
acid, but is decomposed by a sfrong boiling solution of potash, ammo- 
niaoal vapoui's being evolved. Nitric acid converts it into a nitro-com- 
pound crystallising in yellow needles. The barium mlt, (OjioHiiN303)2Ba, 
forms mici*oscopic needle^, e<isily soluble in cold w ater ; when air-dried 
it retains 3 molecules of water. The silver salt, (OioHiiN303)Ag, forms 
small white shining needles. 

The author regards this acid as ethyl-ni'amidobenzoic add — 


CeHi 




(COiH)'. 


Analogous adds were obtained by the action of ethyl cyanate on 
amidodracylic acid and on anthranilic acid. 

Since making these researches the author has seen the paper of 
Oahours and Gal (Comjit reud.^ Ixxi, 462 ), and concludes fi-om it that 
these investigators have already obtained the same acid as that 
described in the present paper. 

T. B. 


Action of Bromobenzene on Aniline. By Msaz and Wiith 
(D ent. Ohem. Oes. Ber., v, 646 ). 

PocASSiUM is 1‘eadily dissolved by aniline. ■ On heating the product 
with bromobenzene a comparatively small quantity of dijilieuylamine 
and a larger of frijdtmiylumlne, N(C6H,)» are obtained. This compound 
is spiiringly soluble in alcohol, more readily in petroleum-naphtha, and 
crystaUises in large thick plates, melting at 126 ” — 127 °, and boiling at 
a high temperature. With different reagents it gives bine or green 
colours. Triphenylamine may also be obtained by the same reaction 
from diphenylamine. 

Sodium does not act on aniline, and may be kept under bi'omine, 
which acts violently on potassium. 


0 . S. 
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Diphenylamine. By AIckz aud Wei'ih (Deut. Cbein. Oes. Ber., 

V, 283). 

The authors have commenced the study of the chemical behaviour 
of diphenylamine, the imidogen base jjar excellence of the aromatic 
series. 

The commercial product is. vrith the exception of traces of aniline, 
pure ; it crystallises fi'om ligroin in lai*ge plates, like naphthalene, and 
melts at -54®. 

It is slowly acted upon by concentrated sulphuric acid at 150® — 160®, 
and converted into a mixture of dq^henylatiiine-mo7iosulj>lionic and tZ/- 
gifJjJiontc itcuL which may be separated by fractional crystallisation of 
the barium salts, since the salt of the mono-acid is difficultly soluble, 
W'hilst that of the disulpho-acid is easily soluble in water. The action 
of oxidising agents on the solution of these sulpho-acids, or their salts, 
gives rise to a variety of charactei*istic colorations. 

Aceiiililipht^iujltiifiitie. is obtained by the action of 

acetyl chloride on diphenylamine. 

Carbon disulphide has no action on diphenylamine. 

Chlorocarbonic ether and diphenylamine give the compound, 

n(CoH5)2.cooc,H5. H. e: a. 


Cystine. By J. Dewab (Phann. J. Trans. [3], iii, 144). 

By the action of nitrons acid, cystine yields a product corresponding 
in its characters with the syrupy modification of pyruvic acid. Cystine 
being therefore probably CaHjjS O^S, its constitutional formula may be 
written in five ways : — 


Pyruvic add. L 

CHa 

CO CO 
COOH CO.SH 


n. 

CH,im, 

CO 

CSOH 


IIL 

0H3(XH3) 

CB 

CO.OH 


IT.* 

ISH 


OH 

CO 
CO.OH 


V. 

CHS 

o{™ 

CO.OH 


Prom a body uf the constitution of No. 5, if we replace the sulphur 
hydrogen, we ought to obtain alanine ; from No. 3, /i-alanine; from 
4, aimdulactic acid (serine) ; from 2, amidoglycerin ; while in No. 1 the 
sulphui- is hardly replaceable in this way. In an experiment with 
cystine and sodinm amalgam, no alanine could be obtained. 

When cystine was heated with baryta water tor some honrs to 130®, 
a yellow syrupy acid W'as produced, mixed vdth a few ciystals resembling 
I incx b uyitic acid. The ammonia salt gave a wJiite amorphons pi’e- 
cipiuite with ai‘gentic or mercurous nitrate, a red coloui* with salts of 
iron, and no precipitate with cupric sulphate. The baiium salt was 
non- crystalline, the acid lost the power of colouring feiric salts after 
treatment with sodium amalgam, and the silver-salt corresponded to 
pyruvic acid. 

hiurmal tkio^p^rnvlc aclJ^ obtained firom dichloropropionic ether by 
treatment with excess of alcoholic potassium sulphide, is deposited frtJIfi 
ether m yellow crystalline places, also as a viscid liquid. The lead 

It coata'ns 3 atoms of oxygen. 
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and silver-baits ai*e white, insoluble, and blacken when heated; the mer- 
cui'OTis compound is black from the first. The calcium, barium, iron, 
cadmium, and copper-salts are all soluble. The potassium and sodium 
salt .<5 are yellow, slightly decomposed by air, and in contact with tin 
and sulphuric acid, evolve hydrogen sulphide. 

Thlocarhuanjl’jpifntvw anJ has not yet been obtained in a pure state. 
Pyruvic acid reacts violently on phosphorus pentasulphide, but the 
product on distillation is very small. Ohloropyruvyl treated with 
potassium sulphide will probably furnish a better yield. The author 
intends to transform these acids into amido-compounds, with the view of 
obtaining artificial cystine. 

0. a. s. 


Methylguanidine. By N. Tawildarow (Deut. Ohem. Ges. Ber., 

V, 477). 

rSTHOH, 

This compound having the constitution C< NH , is produced by 

the action of methyloyanamide on ammoninm chloride; it forms a 
double platinum chloride, crystallising in oblique rhombic crystals. 

0. S. 


Ssnithesis of Farabanic Acid. By Basarow (Deut. Ghcm. Ges. 

Ber., V, 477). 

By heating oxamide with phosgene to 170° — 180°, and exhausting tlie 
product with water, a compound is obtained, possessing all the pro- 
perties of parabanic acid. 0. S. 


Comparative Examinatioxi of Purpurates and Isopurpnrates. 

By E. Kopp (Deut. Ohem. Ges. Ber., v, 044). 

The best yield of potassium isopurpurate is obtained by mixing inti- 
mately finely powdered picric acid with twice its weight of potassium 
cyanide and a little watci'. After half an horn* more water is added, 
and the mixtui»e heated to 40 ° — IjS®, and then allowed to cool; the 
crystals bcparating out are pressed and purified according to Hhisiwetz’s 
method. 

In dyeing with i&opnrpnrates the same mordants arc used as in 
dyeing with murexide, the best mordants being mercury- and lead-salts. 
Murexide produces on mercuiy mordant a splendid puiple with a violet 
tint, vhile isopurpui'ates dye purple having a brownish orange tint; 
the colours produced by the latter are neither acted upon by sunlight 
nor by sulphurous acid, which quickly destroys mui*exide. On silk 
mordanted -with zinc, murexide gives a fine yellow, and isopurpurates a 
dark, reddish-brown. Murexide colours ai-e desti’oyed by acids and 
alkalis, whilst those of the isopurpurates assume only a yellowish tint. 
Purpni’ates are not explosive ; by adding hydrochloric acid to a some- 
'what concentrated solution, it becomes oulourless, and after some time 
diulur amide crystallises out. Nitric acid oxidises them to alloxan, and 
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when cjiUhtic boda-boluiion is added to a soluliou of a 2 )ui*pui*ait‘, IIk* 
solution becomes first bluish-violet, and on standing, or nnjre (juiekl^^ 
on heating, colourless. 

Isopur[mrates explode on heating, souk^ voi*y violeuily ; oii artldiug 
lij'drochloric acid to a solution, it becomes yellowish-brown ami opjujuo, 
and afterwards brown amorphous flakes separate out. Nitric acitl 
changes their colour into orange, and caustic soda in the cold to 
brownish violet, whilst on heating ammonia is given oiii and the coloui* 
is changed into a dai k yellowish-brown. Isopurpurates are also decom- 
posed by ammonia, but more slowly than by the fiixed al kalis. Hydrogen 
sulphide reduces ammonium isopurpurate, sulphur sepamtingoufc, Avhilc 
the liquid becomes yellowish-red, and assumes a dirty colour when 
exposed to the aii*. The products of deconipositicn of isopurpuric mjid 
are still colouring matters, dyeing silk like the aniJiue-browns (\’'ehu- 
vian or Bismark). 

0. S. 


Action of Mnstard-Oil on Milk. By Dr. Souwaluii. 
(Deut. Ohem. Ges. Ber., v, 28(5). 

Thjs author finds that the addition of musiurd-oil to cows’ milk (1 di’op 
to 20 grms.) prevents coagulation. The mixtui'e may bo kept in 
summer for weeks in lialf-tilled bottles, without coagulation taking 
place; after 5 — 7 weeks the casein was found to be convcrtcMl into 
albumin, and the liquid was strongly ticid. The change appears to 
consist in an oxidation of the casein. 

H. B. A. 


On Koumiss, By H. Sittek-Naef (Deut. Cheni. Gcs. Ber., v, 28(3;. 

The author has examined the koumiss manutUctured in Davos, in imi- 
tation of the tme Bussian koumiss. At 50® it has a mean speoifit* 
gravity of 1*1286. 


It ooiiltbin^ 

in 100 gi'iUb. 

l*f*r litre. 

Water 

9U*;:340 

89*62 

Alcohol 

3*219 

36*22 

Lactic acid ........ 

*199 


Sugar 

2*io;> 


Albuminates 

1*869 


Butter . . 

1*789 


Inoiganic salts 

*509 

s-w 

Free carbonic acid . . 

•177 

l-!Ht 


It contaius more sugar and less lactic acid than old Russian koaiuisH, 
and is probably prepared by adding a few per cent, of sugar to skim- 
milk, alcoholic fermentation being induced by the addition of yea>.t. 

H. H A. 
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Physiological Chemistry. 


On the Nutrition of Muscular and Pulmonary Tissue. Part 
1st. On the Nutrition of Muscular Tissue in Health. By 
W. liAin’RT (Phil. Mapj. [4i], xliv, — Ji(>/>). 

The author coiisiiU'rs that tissues arc Ibrmod of (1.) The nutiitive 
inateiaal wliich has left iho blood and is on its way to become assimi- 
latcd (2.) The fully dovolopod or ripe iissne. (Jl.) The maten'al 
roBuhing from iho wasio of iissnos, whioh is on its way out as effoto 
matier- 

The first of ihoso constitiumts in muscle is the oolloid material, soluble 
in water; the second, the fibrous mass, insoluble in water; the third, the 
crystalloid nuiliers, soluble* in wafer. Those wt‘re separated by exiniot- 
iu*g muscle with water, when the first and third wort* diss )Ived out and 
the sceoiid romai lied l)(‘Iiin<L The watery ex f met was then boiled so 
as to eoagnlaie the albuniiiious substanees in if. The eryslalloids were 
separated liy filf<‘rintf, washiiu*; the eoagulum and eva])()ratiiig, and 
these the autlior takes to represent the third eonstituent,’^ 

Phosi)hori<j a(‘id and iiot^ahh ai’c present in the wat(*ry extract of 
muscle in a coUokI (*oudition (possibly b(*eauso combined with albumin. 
Compare Pribram, IjutfmtfH vi, ]). (>7), 

The colloid substaiieos, albnuiin, phosphoric a.cid, and iiotosh, con- 
tained in llio total w'at(*ry (*\t.niet Imro very m*arly the satm* relation to 
each other as those eontained in the insoluble or mature muscle. 
author therefore thinks tha* the xnati*rial destined to become trans- 
formed into the inboluble portion of llesh or rijw* tissue uniU*rgoos a 
movQ morphological i»liange, one moleeuh* of the ripe t*issuo as it wasloa 
bohig ivpineed by one mol e< *1110 of the nutritive material having the 
same composition. The crystalloid eoustituents of the watery ox tmet 
contained an ainoniit of nitrogen which eom‘H])ondi*d only to about Jrds 
of the soluble or iintritivi* albumin in the extract, whoneo follows 
that-irdof the whole nutritive material })resent in tlesh is in sioiV) 
and not for inimedialc use. I^hosphoric aeitl and potash arc pi*e- 
sont in the I'tlete mal<‘rial exiwily in the right proportion to form 
potassium ])yrophosphat(*. 

Soda and potash ai*o pi*eseni in very small |>roporiion in the watcuy 
extraeti, and cntir(*ly absi*nt from the insohdih* part of mnsclo. 

Jn tilu* (losh of salmon the proportion of nutritive^ albumin is twice as 
large as hi ox-ilesh, and about Jrds of the amount of this subshwico is 
in excess of that re<pih*ed lor inunediaie use. 'J’lu* neitussi t.y for this 
Jargci store may be ac<*ounU»d for by a oonsulomt.ion of the rapiil gi*v>wth 
of the fish. 

T. |j. B. 

* It amioarH to tho al)«trtt<*tor that tliis mothoil ih not quitfl satiaf^^tory, oa the 
poptono-liko bodies contained in tiuihcIo (Ktihiu*, Lehrhuch d* Phjfihloff* Chevm 
p. 2S9) aro thus included among tlio cH'cto products, while thero is no proof that 
tlicy are not proswit for tho pinposo of luitiition. 
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The Bile-Pigments and their Detection by the Spectroscope. 

By B. 1. Stokvxs (Deut. Chom. Ges. Ber., v, 588 — 585) 

When icteric urine is treated with a small quantity of ssiiic chloride, 
and afterwards witli ammonia in excess, the dnid becomes bi'ownish- 
green when filtered or shaken with air. In the spoctroseope it given 
three characteristic ah&orption-hands and a disappeamnce of the resl; of 
the spectrum, commencing in the bine between the lines b and The 
first band, dark and sharply defined, lies m the red between C and 1), 
the second less distinct between D and B, and the third, small and 
indistinct, between D and E, in the green and nearer E. The latter 
band is also seen in nriue to which no zinc chloride and ammonia havo 
been added, while the two former occur only in nieric urino Hiis 
spectroscopic reaction will seiwe as a test for bile-pigment in the urine. 
In order to obtain it in sufficient quantity, Stokvis i*ecommends that 
from 200 to 300 c.c. of the mine should be precipitated by iionlral 
lead acetate and the precipitate treated with alcohol containing oxalic 
acid. The brownish-yellow fluid which results gives the absorption 
bands after a little time, when ti*eated with ammonia and zinc chloride. 

Stokvis has endeavoured to prepare the substance which gives this 
spectram from biliiubin and bdiverdin. From both tliesc it can bo 
formed by the action of ammonia and zinc chloride. 

From hihrnbin it can also be prepared by various other methods, 
which are given. The simplest plan is to add to an alcoholic solution u 
few drops of tincture of iodine, to boil it, and then shake it vigoiDiisIy 
with air. 

The substance is an oxidation-product and not a zinc-componnd of 
bile-pigment. It is more highly oxidised than bilirubin and biliverdin, 
and also more highly oxidised than bilifusoin and bilipiusin, as it can 
be formed from these latter in the same way. Stokvis calls it cholt^ 
verdin. The mode of formation and tlie properties of cholcvordiu 
indicate that it stands in close relation to Gmelin*s oxidalion-protliiols. 

Among the properties of this substance are, that its ncntral solutions 
flluoresce into red, while of its alkaline solutions only tlio aninioriical 
fluoresce, and that it is soluble in alcohol, other, chlorofonn, and 
amylic alcohol; but in the case of the latter tliree, not out of alkali no 
solutions. 

A reducible product of cholevei'din is also described. It exist s in a 
great number of fluick which contain bile-pigmonfc or its piudiads. 
Even when the oxidation has gone so far ns that no luagent is able tiO 
indicate the presence of bile-pigment, the reducible substaiu^c* may \)o 
detected. It is best obtained from gall-stones. The motliod of propani- 
tion is given in the original. Its properties, so far as they have hecn 
investigated, are, that it is easily soluble in water and alcohol, less so 
in ether and chlorofoim, very stable in acid solutions, but not at all 
so in alkaline ones. After i^eduction the solution is rod, but coniaiiis 
no bihrubin. 


I) K. 
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Is Pure Carbolic Acid (Phenol) Non-Poisonous P 
By T. 1 Liisem\nn (Oliciii. Conir., 1H72, feSH). 

Hambbbg has cxprossc^tl tin* opinion ilmi piiiv (iarboJic acid is not 
poifeoiiouft, and that Iho poisonoiih avMioii which has Ikhmx observed is to 
bo rofeiTod to the ]>TCseiK*e of impurity. J Insemami, however, sla to& that 
pure phenol of (*ommoreo, oven after r(pm‘ificaiioii by solution in a 
limited quantity of wiitor, aceordiiify to Ohnrch’s process, is umloubt(‘dly 
poisonous when adniiiiisterod in solution, either by tlio inoutli or by 
snbentaucons in-jetstion. 

\V. A. T. 


Action of Brucine^ Emetine, and Physostigmine on the 
Organism. Jiy PANtJEK (Ohein. Oentr, 1872, 

Bbuoink acts ehiefly on the liv(*r; it is partly (lis(*hai';<ed fj^ni the 
system by tho kidneys. Fc'rinentation do(‘s not aftect brucine. 

Emetine acts chiefly on tho stomach, liver, and blood; it is partly 
discharged hy tho ki<InoyK. When exposed to a fermentative action it. 
snffeiTs dooomjiosition. 

Physostigmine is partly discliarged in the spittle, part of it finds its 
way into the blood and bile; it is also found in the sloinach ancl 
liver. Eormentation decoinposos this alkaloid. 

M. M. P. M. 


Chemistry of Vegetable Physiology and Agriculture. 


On the Chemical Processes in the Plant. By A. Emmhrltno 
(D ent. Ohem. (Ses. iier., v., 7HO~-7«r)). 

With the object of extending the very slight knowU'clge that wo possesH 
of the ehemical proeesses whieh oeeur in th<> jdarii, ih(» autlior has H<d. 
himself the task of aHeertuming the action of the plant-aculs foxalie, 
tartaric, malie, ete ) on those iniuend sails whicdi are of iniportaneci in 
tho nourishment of plants. To this end he has t‘.\a mined, in the first 
insbuiee, tho behaviour of oxalie aeid towards tlu‘ nitrates of ealeium, 
jmtassium, and sodium ; having ehostm this ease, beeauso there is no 
doubt that plants hi gonotiil iak(» up uitmteH from (ho soil, and because 
it is equally certain that oxalic acid is jiresont in most plants. 

The action between solutions of oxalic acid and ealeium nitrate was 
determined under all possible conditions, regard being jiaid to the 
influenco of time, of concent miion, of an excess of tho one or tlio 
other reagent, and of tlio presence of other salts. The i*(*aetion consists 
in the separation of ei'ystallino calcium oxalate mul of free nitric acid. 
The amount of oxalate precipitated depends on tho conditions of ox- 
porimont ; it is loss tho j^atcr tho dilnlion and tlio shorter tho time of 
action. ISven when highly dilute solutions are employed, however, tho 
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amotmt of precipitate is veiy considerable, and if the action 1)0 oon- 
tinned sufficiently long, almost complete precipitation is oficctcd, the 
formation of a precipitate ceasing to take place only when the solufiions 
are enormously diluted. The separation of oxalate is not only in(Tt'as(Ml 
by an excess of calcium nitrate, but also by an excess of oxalic aci<l ; 
nitric acid has a conti*ary action. Fi*om these resulls llio aulhor con- 
cludes that the plant-juices cm/ / at o/ tteiJ, With 

regard to the crystalline form wliich the deposited calcium oxalate take^, 
he ffiids that it is exactly that which is of most conmioii o(*cuTren<‘C in 
plants; the crystals separate in monoclmic prisms of the oi’tho(*laso 
form, possessing an extraordinary tendency to form twins, and fre- 
quently united m aggregates such as are ottou met with in ])laiitR, anti 
known as “moming stars.” Raphides were not observed. 

By applying the method of diffusion the author has also snccoedod 
in establishing the fact, that the nitratt‘s of the alkalis ai*c partially 
decomposed by oxalic acid in very dilute solution, with separation of 
free nitric acid. 

Although, in the author’s estimation, there is no doubt of tlio sepi- 
ration of nitric acid in the plant, he docs not beliove that it long 
remains present as such, but that it is probably further eonvoi'ted by 
reduction into ammonia or liydroxylamine, wbicli in turn takes part in 
the formation of organic nitrogen-componnds. 

H. K A. 

Alcoholic Peimentation. By J. B. Dumas (Oompt. hmhL Kxv, 

277 — 295 ). 

The author holds that feimentation is the chemical decomposition of 
sugar by the vital force of yeast-cells, and considers that Pasteur’s 
researches have placed the matter beyond dispute, lie has himself 
made a number of experiments, the rosnlls of which are op]>os(»(l lo 
the views of Bei*zelius and of Liebig, and show that fennentation is 
not merely set going by the ferment, but is continuously dt‘peii(U'nt 
upon it, and susceptible of measurement and modifieaiion like any other 
chemical phenomenon. 

In one seiies of experimonts he endeavoured to tninsmit I lie niov<*- 
ments of a fermenting solution of sugar to a solution of pure' sugar 
separated from it either by various liquids or by a se]>tinu of <'oll()<linn, 
or else resting upon it in direct contact, and failed in every <*ns(* to do 
60, or even to cause the inversion of the sugar. 

Berzelius having attnbuted the feimentation of sugar to i h(» conttud.- 
action of the yeast, the author tried the effect upon sugar of anollier 
chemical phenomenon also attributed to contact, namely, th(‘ lilH*raUou 
of oxygen fiom hydrogen dioxide and manganese dioxide. This was 
effected in a solution of sugar, and produced no change whatever in it, 
Yarious other chemical actions excited in a solution ol* su<^ir are siatixl 
by the author to have been also without any effect upon it ; so Hint its 
alcoholic decomposition cannot apparently ho praduced by aiiotiier 
chemical action. 

Schonbein has shown that ozone and hydixigen dioxido are ibrincd 
dining hlow combustions, and among these Liebig classes feruKuilii- 
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tions ; hut the aulhoi* lias not found that (‘iihoi* ozone or hydrogen 
dioxide in produced during fermentation. Oxygon pjiRHcd through a 
foimenting li([uid doOH not a])pear to affect it in any way. 

By dividing a mixiurc of yeast and \vat('r equally among Rolntions 
of sugar, the yeast being always in excess, it was found tliat under 
similar circunislanees as regJirds ])reBRuro and tempeinture, the dara- 
iion of the fermentation was jiropoHional io iho (piaidity of sugar. 
Cane-sugar requires twice as long for ils fcrnioniation as glucose; so 
that as much time is required to invert the sugar as to fcraiont it. 
The author estimates ihat about 400 milliards of yenst-colls are re- 
quired to femient a solution of one gram of pure cane-sugar in one 
hour. Fenmcnlatiou ])rocee(ls more slowly in thirkness, and in a 
vacuum. 

Neat ml tjasGs do not affect the jiowei* of yeast. Snlphujr, in a fenuenl- 
ing liquid, is converted iulo hydrogen sulphide liaving an odour of 
onions, and appears to bo the only substance, besides sulpliuretted com- 
pounds, that enters into reaction with ferments. Yeast is by this 
reaction shown to bo a voduoing agent. Sulphur does not appear to 
hinder fermentation, as it lias b(*en st^ded to do. Veiy dilute act(h 
do not affect fenn(*niati<m : larger doses destroy it. Very dilute 
alkalis retard fen neiit a tiou; larger doses aiT<‘st it. AlhaVi carhountos 
hinder it oidy in very large doses. 

Salaam mo iliac causes yeast to p*ecipitaio almost as rapidly as potato- 
starch deposits from water. Pola^tiiitm silicaU md btmu^ coagulate it^ 
so tliat it becomes clotted like silver chloride. 

When fresh yeast is placed in a satuinWd solution of umlml •potassium 
tcurfrafe, no change is perceived, and on removing the yeast io a solu- 
tion of sugar, fennontation almost iustantly commeneoB, atxd rapidly 
follows its course. But the liquid, after the fermentation, presonts all 
the chai'ach'TS of a solution of ordinary albumin. When the taidrate, 
the yeast, and ihe sugar iwul water arc mixed t*)goUier at oneo, no such 
effect is ])roduced; so that it must Ihj <‘aused in the other case by, 1st, 
the absorption of the saline Holution by the yoiist, and 2ndly, the dis- 
placement of this by the sugar solution. The acstion of the nentral 
ti})rlrat(» and of studi salts as potassium silicate, borax, soap, etc^, can, 
therefore, otlcct a pliysiological analysis of ;yej»st, similar to tliat of blood 
by the action of certain neulrai salts. 

Tho acid htrf rate o/ pofashi mil other salts seem inthor to 

favour forinon tat ion ; otlurs retawl it; others, again, penult inversion 
of the sugar to occur, but prevent its fern ion taiion, such m cimmou 
sf///, while ot hoi's altogether jirovont both inversion and femiontation, 
those being cijaiitdoy potasshm motmulphidv^ and, MtiMWigo to 

say, potabsiani acetate, 

bodcum sidptiitcs and t/iwHidphatc, and potassium satphocijauate 
ftimisli, by a fonnentation which sometimes soon ceases, and soiriolimes 
coniinuos to its natui'al teruiiiiatioii, an alcoholic Iwpiid which, when dis- 
tilled with solution of potash, yields an alcohol containing aldehyde and 
a matter oxlialing a very agi*ccable fruity odoui*. Tho alcohol becomes 
milky when mixotl with water. The solution of potash doiiosits much 
aJdehyde-resia on cooling, and yields on evaporation wts having 
special characters. 

VOL. XXVI. G 
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Potassium thiosulphate disengages hydrogen sulphide during the 
whole of the fermentation, and the product which accompanies the 
alcohol exhales an otlour of garlic. 

Lastly, with regard to the action of salts as bearing upon the theoiy 
of fermentation, it may he mentioned that when, as in the presence of 
the acid potassium tartrate, fermentation proceeds actively, the yeast- 
cells are clear, well-defined, and full of a plastic matter containing 
brilliant and very active corpuscles, and send out numerous offshoots ; 
whereas, when the fermentation languishes, as m the piesence of salts 
of iron or manganese, the cells appear contracted, tuberculated, granular, 
and shrivelled, and without recent offshoots. 

E. D. 


Ferments belonging to the Diastase Group. By J, B. Dumas 
(Compt. rend , Ixxv, 29r)). 

A. SOLUTION of borax coagulates yeast, and the supernatant liquid can- 
not, like yeast- water, invert cane-sugar. The author finds that borax 
prevents the action of yeast- water upon sugar ; that it prevents the 
action of synaptase upon amygdalin, the action of diastase upon starch, 
and the action of myrosine. 

E. D. 


New Experiments Demonstrating that Wine-producing Yeast- 
germs are not formed within the Grape. By L. Pasteur 
(Compt. rend., Ixxv, 781). 

Some mnst of grapes was boiled m a number of flasks, each provided 
with au open sinuous neck, and a second one di*awn out to a fine point 
and sealed. Tiie point of the sealed neck of each flask was thrust into 
a gi*ape and broken off within it. Alter drawing a di'op of the fresh 
jnice into the flask, the drawn-out nock was at once sealed again. Out 
of ten quantities of must tlius treated, only one underwent fermenta- 
tion. In these experiments the boiled mnst m the flasks was found to 
ferment % cry soon after adding some ol the washings of a piece of 
grape, which coutaaned a multitnde of organic corpuscles. 

E. D. 


Generation of Ferments. By B F re m y. Reply by L P as i l u s. 
(Compt. rend , Ixxv, 782 — 784). 

Pasteur has only examined fermentation set up by fungi, and his 
researches afford no explanation of the direct fermentation of the must 
caused by the ferment wliich, Fremy assei'ts, is produced by the cells 
of the gi*ape itself. 

The coimctness of Fiemy’s assertion is denied by Pasteur. Neither 
the albuminoid mattei*8 of the gi*ape, nor the cells of its parenchyma, ai*e 
capable of being ti*ansformed into yeast-cells. 


B. D. 
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New Facts for tlie Theory of True Fermentations. By 
L. Pastbub. Observations thereon. By E. (Oompt. 

rend., Ixxv, 784 — 791). 

If a saccharine liquid Huilable for fermontation bo put in a vessel in 
which it can be sown with a particular organism, without fear of any 
other getting into it spontaneously from the aii‘, unknown to tlio opera- 
tor, and then a trace of pure Mi/rodernia mui be sown in it, it will 
become covered all over with a pellicle of the fungus in a few days. 
This can be shown to grow at the expense of the air, absorbing its 
oxygen, and giving out nearly the same volume of carbon dioa^ido, and 
to produce no alcohol in the liquid. If now tlie pellicle bo submerged 
in the liquid, bubbles of carbon dioxide soon begin to rise from it, and 
alcohol is foimied ; at the same time iis cells swell up and ceuse to mid- 
tiply, and the intcmal structure of their plasma becomt^ veiy greatly 
modified. Thus, in this experiment the same cells acquire or lose the 
power of acting as a formeni, according as they arc deprived of air, 
or exposed to its action. This experimeiit also succeeds with the time 
fungi, such as Fauic ilium yhmntui. 

Yeast and other ferments therefore dilTcr fi*oin the other lowci 
organisms only in possessing the faculty of living and multiplying 
regularly and coniinnously without contact with the atmosphere. 
These observations appear to remove the mystery of fennenfiation. 
Instead of requiring free oxygen <o burn the materials which servo for 
their nutrition, they obtain the heat necessary to ilioir existence by 
living upon oxygenated bodies like sugar, which can furnish heat by 
their decomposition. 

Viewing fermentation in this light, all living bodies may become 
ferments under certain conditions. Thus, when an animal is suddenly 
killed, life does not at once cease in the organs of tlie lx>dy, or in tho 
physiological elemoids of these organs, and when this goes on in tlioin 
without the influence of free oxygen, it does so at tho ex]>enso of the 
BuiTOUiiding materials from which tlie necohsswy heat is obtaiiwd, and 
they behave like ferments lo these maic*nals, 

B^rard Jias shown that wlu'u fruits are exposed tio.tho air tiny absorb 
oxygen and replace it by carbon dioxide, but that, when plaet'd in an 
inert gas, like carbon dioxide itself, they also evolve carbon dioxide*. 
The gas evolved niuler the latter cii*cains{.nnees ht* conbidei*s to }>e a 
product of a sort of feimcntation. Pasteur (M>iifirmH this view, for ho 
finds that alcohol is tlien also forranl, that is, when tho fniit is placed 
in an inert gas. Pastc'ur has assarted himself, too, tliat wlum this expe- 
riment is made with suitable prcciiutions, no boor-youst or other ferment 
is produced. 

Grapes thus exposed to carbon dioxide acquii*o at tho same time 
exactly the odour imd flavour of expressed grape-juice, quite distinct 
from that of the ft'esh grape. 

E. Fremy, seizing on the statements made by Pnstimv n»5»pecfcing 
feimeiitation in fruits, asks whether it is not evident, if a fruit fer- 
ments in carbon dioxide, and etmsequout ly under oonclitions in wdiich it 
can receive nothing from the air, that fennents are produced directly 

0 2 



84 


ABSTRilOTS OF OHEMIOAIj PAPERS, 


by tTifi inflaence of the organisation within the cells themselves, and thafc 
their generation is not due to germs which may exist in the air. 

Pasteur’s reply is that he has ascertained that neither yea&t-colls noi* 
any organised ferment whatever are developed in the interior of tho 

fruits. _ 

E. D. 

Confimiatioxi of some of the Chemical PhenomeiLa described 
by M. Pasteur. By A. Trboul (Compt. rend., Ixxv, 791— 
793). 

When pieces of tho leaf of Aloe socotrina ai*e macerated in water, tho 
liquid becomes red by the action of the aii* on the alom dissolved in it, 
but as minute infusoria become developed in it, and its suifaco gets 
covered with fungi, which cxclndc the aii*, the liquid acquires a yellow 
colour by the reproduction of aloin. 

The amylobacteria which the author wished to study in making this 
experiment may be obsoi’ved living in perfectly closed cells, oven in 
thick- walled liber-cells. Their generation can take place in closed cells, 
the plasma of which contains no granular matter. They are examples 
of bodies which Hve under conditions analogous to those under which 
yeast v^etates, and are certainly not generated by geims derived 
fi*om the atmosphere. Is Pasteur quite sure that nothing analogous 
is developed in the interior of fruits in u liicli, when placed in carbon 
dioxide, fermentation takes place ? 

B. 1 ). 

Anttfermentescible Substances. By A. Petit (Compt. rend., 
Ixxv, 881—883). 

This is a note upon substances preventing feimenlation — antiforments, 
therefore, rather than antifermentescible substances. 

When the solution of cane-sugar contains 1 per cent, of sodium 
silicate, fexTuentation commences slowly after tlxe addition of tho yoasi, 
but when established it px'oceeds rapidly and voiy regularly. J per cent . 
of boi*ax hsus no efSsct on fermentation. The same proportion of f(*rrouH 
sulphate causes tho fei*mentation to proceed slowly but regulai'Iy. Witli 
copper sulphate tho fennentation commences, but soon stops. Witli 
1 per cent, of arseuic trioxide the fermentation pi'ococds slowly, bnt» 
very regularly. 

Acetic amd the author hnds to be more antifermeutesciblo than the 
same quantity of a mineral acid. 1 per cent, of oxalic acid markedly 
slackens the rate of fermentation. 

The author has completely fermented a 25 per coni, solution of 
alcohol, a 5 per cent, solution of glycerin, and a 1 per cent, solution of 
succinic add. 

The most antitermentescible bodies tried are mercuric oxide and 
chloride. 

Sulphites do nob hindei* fermentation, and are themselves convcited 
into s^phates as the fermentation process. 


R. D. 
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On tlie Antiseptic Properties and Physiological Action of 
Sodium Silicate. UyA. IIabuii^au and F. P^PUiLON (Gouipi. 
rend., Ixxv, 755). 

Onjj per coni, of sodiiira silicaio pi'ovonts tlio alcoholic fei’mouiatlon in 
giape-juico. Urino coniaining 2 per coni, of tlio saU Tindergoes no 
decomposition, even in 15 days, and iho evolution of ammonia is scarcely 
senbiblo witli 1 per cent. Milk mixed -with ono-fourfch of its volume of 
water containing one twonty-ftfth pari of the silicate, remains free 
from acidity at tlio end of live days, and if the cream be then re- 
moved, the remaining liquid will be found to bo alkaline, and without 
a single flake of casein. An emulsion of throe sweet and throe bitter 
almonds made with water containing one t wont y-tifth pilirt of the salt is 
qnile inodorons, and remains so nt the expbalion of ton days. It appears 
then that silicate of soda, like borax, prevents fermentation and putrefac- 
tion, only its action is move cnovgotic. 2 gmms of borax dissolved in 
40 grams of watci*, and injoolod into iho veins of a dog, produced no 
appreciable elToci upon the health of the animal; while an injection of 
1 gram only of sodium silicate under the same conditions caused death. 
In the latter ease the etfocis produced wore purging and vomiting, and 
the nidno contained iilbuiuin; the appetite gradually diminished, and 
the animal died in nine days. J. B. 


Vegetable Parasites of Bread. B. h\ Ruohari) and 0. LnOROS 
(Com pi. loud., Ixxv, 

Tniii mouldiiiess whieli is sometimes developed in broad does not i*csult 
fi’om the pi’csence of (‘eriiiiu germs in the atmosphere, but oceans wliou 
tlie broad is b«idly made from inferior flotir and kept under wroi^ con- 
ditions. Of tlio orange-coloured cnyptogsiins observed, tlio Uldium 
uuvantiacim was not nearly so abundant as the Thanundiiorif the 
latter being one form of dovolopment of Mucur jl/wrn/o. The green 
spots are produced, soiueiimcH by Aspt rgilJ n't and soinetimes by 

VanivUinm tjhwcum ; the black spots by nUjmnns ; iho white 

spots by ihrror and sonu»iiin{‘H tlu^ro is also lUdnjih tjrhea. 

itixeesB of salt added t(> iho bread iircwents iho iiroduciiou oi' thoHO 
fungi. S. B. 

Composition of "Candle Nuts/’ and of the Nuts and Oil- 
cake of the Cocoa-palm. ByO. NfAiiiiiNo (Qaszoiia OUimioa 
Ttaliana, ii, 257-.2(?2). 

T. OamUe^nuh, bo call(*d from ihoir x>roporty of onaily taking tiro and 
burning with a bright flame like ordinary cjiudles, aro the seeds of 
Aleurltos tnhba, Forst (A. AiMnujif Pens; A, 7mlticca»ay Wild; 
Orofou fnohiGcntnmiy* Linn.), a shrub belonging to tho order jajvfoihraeecs^ 
tribe, Acalifm, indigenous in tlio Moluccas and in some of tho islands of 
tho Pacific, They are also known by the name of Bmcoul and in 

Taiti by that of Tixtli 

^According to MiHlor. By I’uofdou, on Iho other Imd, it ie roferrod to tho tribo 
QrotoneaSf and by Baillou, to 
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The fruit of Aleurites triloha is formed of two large fleshy dmpc"^ 
adhering laterally, and divided internally into two cells, oacli of which 
contains a single indehiscent seed of the size of a common nut, and 
covered, especially in the furrows, with a thin whitish skin of ciU'thy 
aspect, beneath which is the shell, of blackish colour, and very hard. 
The kernel is white, and formed of a largo oleaginous albumen, sur- 
rounding the homotropous embryo, which is provided with thin mem- 
branous cotyledons rather narrower than the albuinen 

The seeds are usually sent to Europe dcpidved of thoir shells, which 
are used as fuel. The imperfect combustion of these shells serves in 
Taiti for the prepai'atiou of a kind of lampblack, used by the natives 
in tattooing. In tbe same locality the bark of the sluub is used for 
the manufacture of various textile hrbrics. 

The fresh kernels have a not unpleasant taslo, but aro dilliciilt to 
digest, and exei*t a purgative action, even in moderate doses, hi tbo 
islands of the Pacific they are oaten only after slight torrofaetion, which 
renders them innocuous. They arc, however, chiefly used by tlio 
natives for the exti*action of oil for burning. The shelled korncls 
quickly turn rancid, acquiring a yellow-brown colour and a disagrooablo 
taste. The fat extracted from them is subject to similar altoratious. 
This fat is used in Europe solely for soap-making. Tho oil-oako 
forms an excellent manure. 

Tbe average weight of the shells is 6*5 grams; of the kernels, 
3*3 grams. 


Cmryposition of the Shells, 


Water 

Organic matter 89*90 

Mineral matter 6*39 


100*00 


Gompositwu of the recently s/wlM 
Kernels, 

Water. 5*25 

Pat (extiacted by carbon 1 

bisulphide) / 

Cellulose and other or-1 oo.om 

ganic mattera j 

Mineral matter 2* ?l) 

100*00 


Niti^ogen, 3*64 p.c. 


Composition of the Ahh of the Kernel, 


In 100 parU of ash. 


In 100 pai»t8 of tlie almonds hi 
their natiual state. 

Lime. 

18-C9 

0 52 

Magnesia 

6-01 

01? 

Potash 

11*33 

0-31 

Phosphoric anhydride. . . , 

29*30 

0-82 


The fatty matter extracted from the kernels by carbon bibiilpliido 
at ordm^ temperatures forms a transpai*ent, ambor-yollow, syi*uT)v 
hqmd. When cooled to —10® it becomes viscous, but noithor loses 
its transparency nor changes colour. 

II. Oocoa-nuis, -The fatty matter extracted fl'om these nuts is used 
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almost excltisivoly foi‘ ibo uuniufactiirc of toiloi soap. Tlio oako left 
aftei* the oxiraciioii of llie fat is used iu Knglaiid as Ibddor for cattle, 
in Italy as inaiinvo. 

Tlio oil-oako of tlio cocoa-mifc was examined some years ago by 
Gvouveu ( WochenhUtif Anunlon iltr LandwtrlhiiCltafff lBb6, p. 458j, 
wlio found : — 

In 100 parts of the air-dried oil-cake— 


Pi*oloidfl. Oil. OoUtiloBo. 

21-20 8-(>0 7*70 

and in 100 parts of ibc ash (OOj dediK-tcd) — 

Kfi. NajO. Cj.0. Mj» 0 ^jO,. SO,. 

40-.57 2*:}0 k7l 2-<)5 8-51* 2t>-t)8 3*78 


Wiitor. 

9*36; 


SiO^. CL 
3-3S 13-42 


As, however, the oocoarimts now sent to Itliiroj^o arc of selected 
quality, and more carefully freed from the otlier parts of the fruit than 
formerly, and as, morc'over, many improvements bavo been made in the 
extraetion of the fat, the author of Ibis paper bas tbouqht it worth 
while to maki* a fresh examination of the (‘oeoa-nut and of the oil-cake, 
sncli as is obtained for the soap-works of Oav. Ma/iZucholti, in Turin, 
and sent in largo (pianf ities to lilnglaml as fodder for cattle. 

Covoa^nnlft m the Oil’-cale from Metzstu*heth*s 



mituml Uctii, 

iiottp-woriK 

Water 

r>*80 

n-«> 

Fat (extracted by CSa) 

.... 

la-si 

Oollulose „ 

.... 2t-H0 


Miiicml substanees . • . 

J-M 

61J 


100-00 

lOO'OO 


100 parts of tbo fresh oil-(jalco <*oiitain 2*75 per cent, nitrogen, and 
100 purls of the ash contain 24*35 por eont. phosphoric auliydxddo. 

11 , W. 


On the Assimilation of Phosphates by Barley. By 
A. PiflUKPniiMN (l)eut, (^Iiein. (Jos. B(t», v, 478). 

Is <'ontradietioi) to fji'witzlcy {Ihut, Hwm, (fra. Vni\, iv, 935) tbo 
autlnn* iiuds that soluble j)b<mpbai(‘H are nioiv readily absorbed by 
plants than insoluble ones. By growing llinudaya barley iu ariiiicial 
soil, the largest yield of grain was obtaine<l by employing |)otaasiuni 
])bospbaie, a Ussor yield by using calcium phosphate, whilst iron phos« 
pliat(‘ gave the woi-st rosnlt. 


Christiani's Field Esperiments at Oderbmeh. By A. Stock- 
HAKDT (Olieinischer Ackersmaun, 1872, 103 — lOl*, and 148 — 
108). 

The Odorbrach niorass was drained in 1753. The present soil is rich 
in clay and huuias» and of gnnt fertility* From 1827 to the present 
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time three plots have been the subject of experiment, one unmHuaixxl, 
one receiving about 17 tons, and one 25|- tons of dung per aero. Up 
to 1869, the manure was applied once in four years, since then onct* in 
three years. During the first 26 years the crops wore chiefly com, t ho 
other crops being six of potatoes and two of winter rape. Up to this 
point the produce of the nnmanurod soil was almost as great as that 
of the manured. In the 18 years, 1852-69, mangolds wore chiefly 
grown, the other crops being five of barley. With this mode of 
cropping exhaustion hecamo very evident. Tlio average produce of 
the crops was as under. The grain and potatoes are given in bushels, 
and the roots in cwts. per acre. 


Crops. 

UnmanurctL 

Dimgi d. 

Strongly 

diuigiKl. 

Oats, 5 crops, 1329 — 51 ........ 

76 9 

82 6 

86 


51 5 

01-7 

Cl -7 

38-3 

40-7 

42*6 


233-3 

278-8 

283*3 

Mapgolds, 12 crops, 1852 — 68 * . 

147-3 

278-7 

81 6 •7’ 

Barley, 5 crops, 1855 — 69 ...... 

86-9 

61-4 

47 -C 


After 1869 half of the unmanured plot was liberally drobsod with 
dung j the produce on this half at once rose to that of the continuously 
manured plots. 

In 1856, and again in 1869, samples of the unmanured and heavily 
manured soils were analysed by different chemists. Unfortunately th(^ 
analyses represent the unmamlred soil as nchor in 1869 than it was in 
1856 ! The percentage insults in 1869 were as follows : — 

N. as 

NHa + NjOfi. KgO. CaO. MgO. PA- SO 3 , SiOj. 

Strongly dunged.. -SIO *0182 -SU *614 *617 ’262 *036 *252 

Unnumnred .... *288 *0128 *208 *481 *167 *233 'OSli *275 

In the barley crop of 1869 iho nitrogen and potash were doionnined. 
The grain from the different plots varied Jitilo in composition, Imt iho 
sferiiw from the unmanured plot was found poorer in both iiigvodieniH. 

H. W. 


Analytical Chemistry. 


New Process for EsfcLmati i ^ Free Osygen. By SctrOTZKiu- 
BBsaEB and G)bbaboin (Compt. rend., btxv, 879—881). 

Acoobdihg to tke authors, sodium hyposulphite* absorbs oxygen so 
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rapidly ibat ii msxy be ndvania^eoasly employed iu estimating tbe 
amonufc of oxygen in a gnoouH nnxtm*e, oi* of oxygon dissolved in a 
water. The roaciioii oonsisis in the oonvorsLon of tho hyposnlphito 
into the acid snlphito of bodinni, and the anihorb dotoriniue the amount 
of hyposnlphito thus oxidised by a waten* by moans o£ Ooupior’s 
soluble aiiilino-bluo, whieli iwS instantly docoloriscd by the hyposulphite 
and not attbetod by the aeid sulphite. Sodium hyposulphite also de- 
colorises an aiuraoniacal solution of cupric oxide, while the sodium 
sedphites do not, and the authors use Ihis solution as a means of 
titrating tho tobt-solutioii of hyposulphite. It is necessary to exclude 
tho air from the water during its treatment with the hyposulphite, 
and for this purpose it is covered with a thin layer oi'oil, beneath which 
the beak of tho burcUe is made to dip. Tho hyposulphite solution is 
prepared by putting a moabured quaiiiity of solution of acid sulphite 
and some zinc into a flask, lilling the flixsk with w.itor, closing it with 
a caoutchouc stopper, juid leaving the whole for twenty or Jive-aud- 
twenty minutes. Tho hyposnlphiU) thus obtained is added from a 
burette, first to tlio standard solution of coj)por to deiormiuo its strengtli, 
and then to a litre of tho water coloured with Ooupior’s blue. Tho 
• disappearance of I ho colour in each c*iso shows tho presence of un- 
oxidized hyposulphite, and therefor<‘ the eoinplotion of tho action. 

E. 1). 


Analysis of Conunercial Amorphous Phosphorus. By K. Pke- 

SENiUH and E. IjUOK (Zeitschr. Anal. Ohem., xi, 6*d; Olioiu. 
Centr., 1872, 

Commkroia.Ij rod phosphorus usually contains ordinary as well os 
auioiphons phosphorns, also phosphorous and ])hobphoric acids, and 
somotiimoH other impurities, such as sand, ash, <»tc. The phosphorous 
and phosphoric acids an* wtwluul out by water; tiu* former is estimated 
by the reaction with ineriuiric chloride, one nioloculo of phosphorous 
acid reducing otie molecule to mercurous (fliloride ; and tho two acids 
together are oxi(lis(*<l au<l estimated tw usual. I’lio ordinary phos- 
phorus is dissolviMl out from the wtishod sample by carbon bisulphide, 
and tho solution ovaporat<*d with a little iodine; the phosphorous iodi<lo 
is decomposed with water and oxidised with iiitrit* aeid; and the phoB- 
phorio iwjid then(»e w'sulting is esthr«ik*d by precipitation with ammo- 
nium molyhdiito and conversion into amniouio-magiicsic phosphate. 
Ijastly tlie rod phosphorus is oxidistnl with nitric acid and ostima*ted 
as UHiml. A sample analysed by the authors eontaiued 92*02 red phoa- 
phorus, yellow phosj)horus, 1*21)8 phosphorous a(*id, 0*880 phos- 
phoric acid, 4*022 water and impurities. 


Use of Acid Potassic Sulphate as a Flux; for Metallic Sulphides 
and Analogous Compounds. By M. Webskv (Zoitschr. Anal. 
Ohem., xi, 121 — 125). 

The autlibr pr<^scs to make an intimate mixture of equal pajrfes by 
weight of the Jxnoly powdered snlpludo with dry neutral potassio sut 
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pbate, and to moisten it witlL concentrated sulphuric acid in a platinum 
crucible (if below *5 grm.), or in a plaiinum dish. After U^aviug it to 
soak for a few minutes, lie covers the mass with six times hs own 
weight of coarsely powdered acid sulphate, and applies a gradually 
increasing heat in such a manner as to avoid boiling over or spirting. 
He heats finally to dull redness till a portion of the salts begins to solidify 
in the fased mass. As a rule, tlie latter becomes cleai*, or shows a 
mottled appearance (On, Co, Hi) only on the application of a rod Iioat, 
The different tints which the fused mass assumes on cooling arc cha- 
racteristic of certain elements. The cake which detaches itscll* for the 
most part readily from the platinum, is dissolved in water, if necessary, 
with the addition of a little sulphuric or hydi-ochlon'o acid. 

Only a few elements resist at a high temperature the oxidising action 
of sulphuric acid. Gold remains quite unacted upon, platinum nearly 
so, selenium volatilises as such; sulphur volatilises or becunu's oxu lined ; 
arsenic volatilises partially; mercuiy for the most part at a red heat. 
Hon- volatile metallic elements become oxidised andnj’o loft as sulphates 
or double sulphates. Some metallic sulphates lose sulphuric acid and 
leave basic salts (Hg) or acid metallic oxides (Sb). 

For the details of the changes observed during fusion, likewise for 
those on cooling or dissolving of the fused mass, wo must i‘ofor to the 
original paper. The analytical tioafcment and examination of the fluxed 
mass, according to various special methods, presents no novelties. Tn 
order to avoid loss fi’om the volatilisation of arsenic, it is rocommeiuled 
to fuse arsenides, first with a mixture of sodic hydrate and sulphur in a 
porcelain crucible, and to subject any residue coulaining only small 
quantities of arsenic and antimony to fusion with acid poinssie sul- 
phate. Ho advantage is claimed for treating in like manner any 
residue left from the fusion of arsenical ores with nitre and soda. 

W. V. 


On Marx (Goppelsroeder’s) Method for estimating Nitric Acid 
in Well-waters by means of Indigo Solution. By J. iVT. van 
Bbmmblen (Zeitschr, Anal. Ohem., xi, 13C — 150). 

Marx’s method is based upon the action which a very dilute indigo 
solution exerts upon a dilute (ccntinoi*mul) solution of potassic iiitralo 
in the presence of double the volume of concentrated hulj)hin‘i<! acid. 
The indigo solution is added with continual Khaking, and as <puckly as 
possible, as long as decoloi*atiou takes place, and till the solnliou 
acquires a greenish tint. Goppelbrooder modified the expcriinmii. to 
first adding the required amount of indigo solution to the nitrate solu- 
tion, and then the concentrated sulphuric acid, and claims for it greater 
accumey. Van Bemmelen finds (what was pretty well known alwMwly) 
that the results thus obtainable vary with the qnauiifies of nitrates 
present in waters, and that a fresh decoloration of the indigo-solution 
is obtained when fi:*e&h quantities of sulphuric acid are added, and 
comes to the conclusion (1) that tlie quantity of acid must bo double 
that of the aqueous (both indigo and nitrate) solumon ; (2) that tlie 
greatest amount of indigo is used only when the proper (quantity is 
added at once to the water before mixing it with the sulphuric* acid. 
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If tlie indigo solution be added aftcrwai*dfs, a little more than ono-lialf 
only is required. The author gives it as his opinion that the method 
may be used with these precautions, and that iairly aconi'ato results 
maybe obtained ; but like ihe antlioi*sof the method itself, ho abstained 
from controlling liis analytical results of a number of well- waters from 
Arnhoim, on the Rhino, by any other trustworthy method, nor does he 
appear have assured himtoU* of the purity of ihe sulphuric acid. 

W. V. 


Diphenylamine as a Test for Nitrous and Nitric Acids. By 
E. KOPI* (Dcut. Choin. Oos. Bor., v, 284), 


To prcpai'e the reagent, pure sulphuric acid is poured over a few 
ciystals of diphon^darniue, and a little water is added, whereby the 
temperature is somewhat i*aised and tlie crystals dissolved ; the solution 
is then mixed with a larger (puuitity of purcj acid. lUiis clear colour- 
less liquid at once produces a beautiful find very permanent blue 
colortiiiou iu ordinary sulphuric acsid of bO" or GG li., or chamber ticid 
(52“B.), containing evon tiuces of nitrous acid. The reaction is at 
least as delicate as that with fen*ous sul])hate. 

The test may be rtunlorod (luaiititativo by comparing the colo!*ation 
produced respoetively by 1 e.e. of ibo acid to be tested, and 1 c.c. of 
acid containing a known aitioiuit of nitrous acid with an excess of the 
reagent (a solution of J gnu. (liphenylmnino iu J litre pure sulphuric 
acid), and adding pure sulphuric «oi(l to one or other or tlie solutions 
until the intensity of ooloiir is alike iu both cases. Although aiot 
absolutely accurate, ibo method is sufliciently so for most technical 
purposes, and is fiir simpler than many oi* the mtithods ordinaiuly em- 
ployed. 


H. E. A. 


Estimation of Nitric Acid. Hy Moiiu (Zoitschr. Anal. OlKnu., 
xi, 1G7--1G9). 

Ac(J 0 Ki>iNtl to 1 lager, nitrates in f>rc»seuce of chlorides can bo determined 
by ignition with oxaIi<‘ acid and titiniiion of the alkaline residne. 
JMohr has found that sod iiun chloride is also d<vornpose(l by ignition 
with oxalic acid, and that eoiise<pienUy ihe inothod gives too high 
results when scxliiun ehloride is pn^seiit. 

A. T. 


The dififerent Methods for Estimating Phosphoric Acid in pre- 
sence of Iron Oxlde^ Alumina^ Potash and Magnesia. By 
J. V. Jaxovskv (Zoitsehr. Anal. Oliom., xi, 1JJ3 — IGT^), 

Thk! author has estiniated phosphoric acid in a solution containing known 
qmmtitios of the above solutions by the undor-mouiilonod methods. The 
phosphoidc acid was in every ciiso weighed as magnosium pyrophos- 
phate, 100 parts ot‘ oiuployod, gave, accsoriling to the method 
of:— 
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Sonnenscheixi 

Giraud 

Oito (dissolved and repreoipitated) . . 


IVesenixis (new) 

Rose, EL 

SdiTiIze 

Pachs 


a. 

i. 

<*, 

m-n 

99-(i7 

99-87 

yu-64 

99-51 

99-68 

99-70 

99-50 

99-61. 

100-69 

100-20 

100-09 

99-S9 

99-55 

99-61 

99-43 

99-49 

99-5 (. 

98-42 

98-26 

98-18 

97-19 

96-26 

96-58 


The methods of Chancel and Warington are regarded by the author 
as inacenrate. 


A. T. 


Alcoholic Vapour Blowpipe. By S. R.ak(>ozy (Ohom. Oentr., 

1872, 437). 

The apparatus consists of a sheet metal can with a screw lid, having a 
tnbe projecting from the upper part, to which is screwed a blowpipe 
nozzle. Alcohol being poured into the can, the lid is fitted on air 
tight, and a spirit-lamp placed below the can. A stxeam of alcohol 
yaponr is thus forced out at the blowpipe nozzle, which maybe ignited, 
and used as a blowpipe. 

M. M. P. M. 


Chemico-legal Detection of Alcohol. By EIkupejb (Ohem. 
Oentr., 1872, 440). 

The author fonnd 22 grams of alcohol in the stomach of the dead body 
of a woman floating in water. The alcohol was deteimined by su1> 
jecting the contents of the stomach, previously ncntralisod with sodium 
carbonate, to distillation. 

The brain also, 68 hours after death, smelt slightly of alcohol, and 
yielded 2*758 grams on distillation. 

M. M. P. M. 


EstLnaatiou of Acetic Acid in Wine. (Dingl. Polyi. J., cev, 3H8.) 

The wine is neutoaJised with baryta, and the alcohol is distilled off; 
phosphoric add being added, disiillaiion is again had rceour'so to; all 
the acetic acid separated from alcohol is found in the second distillaio. 

M. M. P. M. 


Influence of Aluminium Sulphate and Lead Acetate on the 
Polarisation of Sugar Solutions, By Otto Konx.BAUHCiJ 
(Ohem. Oentr., 1872, 444-447). 

Wheh basic lead acetate is added to a solution of raw sngar, a precipi- 
tate is formed, which of course occupies some space, and so mduccs 
the volume of liquid contained in the xnarked flask in which tho opera- 
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tion is pcrformod. It is iho object t)f tbis paper to ostimato the loss of 
volume so occumnp^ when soluHons of aluminium sulphate and basic 
lead acetate, which complololy prccipitato one another in equal volumes, 
ai*e substituted for the simple load-salt. As all experiments were made 
with pure sugar, they have little pi'actical value, since the precipitate 
formed consisted only of the mixed load sulphate and basic aluminic 
acetate. 

The author found that the addition of each 5 c.c. of a solution of 
aluminic sulphate containing 0*08 grin, alumina in 100 c.c., and the 
quantity of basic load acehiie required to precipitate it^ formed a 
precipitate occupying 0* 1 c.c. nearly, and thei^eforo raised the pohiri- 
scope by 0*1 per cent, on 100 of sugai*. 

(J. H. G. 


Testing Crude Carbolic Acid, By Haokr (Olicm. Centr., 1872, 

412), 

Fivk c.c. of tlio Ham])lo arc shaken with 3 e.c of a mixture of caustic 
potasli (s])eeific grevity, 1*3 i) and ah'oliol (of 95 percent.); 5 c.c* 
petroleum benzol are ihoTJ added, and the whole again shaken ; after 
boitliug, tl»e number of cubic cent i met ers which the lower layer of liquid 
has gjiined, gives the amoutil of phenol in 6 c.c. of tho siunple. 

M. M P. M. 


Formation and Detection of Hydrocyanic Acid. By Almijn 
(O heiri. Oontr., 1H72, 439). 

Tub autlior’s resenrehes show that potassium foiTocyunide, when in 
solution, is decomposed at ortUuary toinperaiui’cs, especially if a little 
free acid be pvesei\t, hydreeyauic a<dd l>eing fonned, PrusBian blue is 
deeoinposodonly wlien warmed to 40” — r)0“; this action is hindered, Imt 
not entirely stoppiui by the prt'seiiee of tartmto or earbemato of 
potassium. 

In tlie detection of liydn>eyanic iwid in a solution which has con- 
tained potassinin ierrocyanide, iho author reconian'Tids, after adding 
fernc chloride, io pass n stn'aiii of air tiinst through the solution, and 
then through wn'ak <*ausiie siula-solution, any hydroeyanie aehl pre^sent 
is here absorbed ; but the ]»r<»seiu*e of this acid, if aeeoinpanud by 
potassium feri’oeyanide, is not pi*oof of poisoning by moans of tho acid, 
as t lie potassium sjdt is so easily dmwnposec I, and hydrocyanic uekl 
tiiorcby formed. 

M. M. P. M. 


Detection of Brucine^ Emetine^ and Physostigmine* 

By PajndI'IK (Ohom. Oentr., 1872, 44t)). 

1 . liruoim . — ^^riio inosi delicalo tost is Dragondorff*s modified nitz’ic acid 
tost. mem. brucine, dissolved in bulphuric acid, gives, when a drep of 
nitric acid is allowed to como in contact with it in a watch glass, at 
first a rose colour, then orange, and lastly yoltow. The red violei colour 
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which ifci canboJ by addition of tin chloride or ammouiuia sulphich* ib 
distinct only with not less than mgm. of the alkaloid. 

Potassinm iodide gives a kennes-colonred precipitate, oven in n solution 
diluted 50,000 times. Potassium bismuth iodide gives an oraugo-i'od 
precipitate in a 5,000 times diluted solution. The presence of strych- 
nine does not affect the nitric acid test, nor does caffeine interfere with 
the detection of brucine. 

2. Emetine . — Sulphuric acid containing molybdic acid gives a reddish 

colour, speedily changing to green, even with w'hilc with 

mgm. emetine this reagent gives a reddish mdosconce. Potas- 
sium-bismuth iodide and potassium-cadmium iodide both servo as 
reagents for detecting mgm. of this alkaloid in a solution diluted 
25,000 times. 

Brucine, if present in 10 times greater qujiiitity tliaii cnii*t.iiic, 
destroys the reaction with snlphuric and molybdic acids. CaffoiiK* 
does not affect the tests for emetine. Brucine is easily di»tcctod in 
presence of emetine. 

3. Phifsostigmine. — Bromine- water added to a solution of y',, mgju. 
of this alkaloid 1,000 times diluted, gives a red brown colour. Calcium 
chloride, after a few minutes, gives a red colour, witli i — 1 mgm. 
physostigmine. 

It requires, according to the author, mgm. (not ydW* stated 
by Vee and Leven) to produce the contracting action of this alkaloiil 
upon the pupil of the eye. (The experiments were tried with dogs.) 

M. M. P. M. 


Detection of Kcrotoxin la Beer. By Blas (Chem. Centr., 18/2, 

441 — 442). 

Tuis hop bitters are removed by shaking up 0 litres of the beer, evajx)- 
rated to a small bulk and pi*oviously satmuied with soda, with of 
its volume of ether ; the residue is then acidified, and on again shaking 
with ether, the picrotoxin goes into S(»lution, and is obiaiuod as an 
intensely bitter mass on evapoi-ating off the oilier. This mass is 
dried in the wai(‘r-bath, taken up with alcobol acidified with one drop 
of acetic acitl, and the filtered polntiou is evaporated on waicb-glasw's, 
if no distinct ciystals ai'c ()btaincd, alcohol is added, and icxTysiallisii- 
tiou resorted to. 

Picrotoxin crystals appear under the mici*(»scopc like a fan, wiih Iho 
edges parted and somewhat cut up; they also often resemble a wlioat- 
sheaf. 

The diificulty with which picrotoxin dissolves in water and other, its 
easy solubility in alcohol, its biitemess, and its action on fislios, serve* 
as further tests for identification of these ciystals as really consisting 
of picrotoxin. ” 

Two fishes of about 200 grams weight are to bo placed in 2 litres of 
water, and a portion of a solution of the ciystals obtained as above is 
then added (this solution is made by takingup tho supposed ]>ieroioxiTi 
m alcohol, adding i^ater, {vnd boding to drive off the alcohol) ; if it bt‘ 
really picrotoxin the fish soon turn on thoir barks and (li«*. Impnlin 
has not this poieonons action on fish ; 1—2 grams of hops may be boiled 
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ill watiM*, and poured into tlie jar ooiilaining tlu' (ish witliout. affecting 
them; 2 grams ol* coconlus iudicns, coiTospoiiding lo 0*1 gram pici’o- 
toxin, is hnfficicnfc to kill a fish of 200 ->300 grams vvoiglit in 10 hours. 
At least 6 litres of the hcor should lie taken in applying these tests. If 
the residue, after ahjiking twice with ether as above, has a bitter tasto, 
this points to the prt''-enco of salicn'ii, quassiii, or menyanthiii. The liquid 
must then bo pre(‘ipitateil with lead acotato; the filtrate freed from 
excess <^f load, and mixed with tannic acid ; the resulting precipitate 
warmed with alcohol and hydrated leiwl oxide; and the ftltrate specially 
tested. 

Another process is given by Depame in a notice on the above paper 
of Bias. The beer is shaken with (‘ommon salt (3(>0 grams p<»r litre), 
and liltiOTOd ; the hlinde sliakeii twice with ethoi ; the residue from eva- 
poration of tins ethereal solution, disMoIvod m aleohol ; 15 o.c. water 
and one drop snljAnirie acid added to the solution ; the liquid heated 
for 15 minutes in the waler-batli, cooled, filtered, and shfikon with 
otlier; the ethereal solution evaporated; and any crystals thus obtained 
rocrystiillised from alcobol and examined. 

M. M. P. M. 

The Determination of Extract in Beer or Wort. By 0. Knab 
(C liem. Oentr., 1872, 508-510). 

Tub author obsorves that, it is not possible to det(‘nuine accumtely the 
amount of* extract in beer or wort by the speeitie gravity method, as 
the various constituents of wort iuci^enso its speeilio gravity unequally,^ 
and the composition ofmalt-cxtiwt is not constant. He finds Ihnt the* 
best method of estimating the extmet is to evaporate' 10 c.c. of the fluid 
in a inrod Liebig’s drying tnlx', pla<»cd in an oil-bath heated to l()2®, a 
eurivnt of dry air being passed through th(‘ apparatus. 

Three samph's of wort c*va}Kn*aL*d in this way yielded respeciivoly 
13’S58J), lJ>*7iK)0, and 1 kl75t> per cent, of extract.; but when the 
porcenfages W(»ri» deilmv'd, by tlui aid of Balling’s labl(»s, from tlio 
specific gravities of the samph's, then'SullH were I k582, I and 

15*l8t) per cent, respectively. Kurt her experinuaits sla>w(*d that when 
dextrin is <'stimale<l by tlm K|>ecifi<* gravity nu'thod, and llu' ri'sults are 
calenlaied by Balling’s table's, the niiinb'rs an', as in tlu' ease of malt 
extract, highc'r than (host* obtaiiu'd by the ('vaporation nu'thod, as 
describ('d above. In the eaiso of sugar, Balling’s tables give witis- 
Ihctory result.s. ^ '!1\ B. 

New Reaction of Alkalis with Tannic Acid. By V. Gimkss- 
MAYEii (Zoitschr. Anal. Ohom., xi, •l-Jl; (Ihem. Oontr., 1872, 302). 

A DJio? of tannic acid solution is mixed with 1 <*.c. of a jJ^yiionnal 
iodine solution, forming gidlic acid and hydviodic acid. If now to this 
liquid there be added a tbt)p of very elilule alkali, such os ammonia, or 
even 1 o.c, of a well-water, which exhibits a feeble aJkalim* reaction 
after the evaporation of the cavlvmic acid oontiUiied in it, a brilliant, red 
colour will be produced. 


A. P. 
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Testing of Indigo. By J, Loewenthal (Zcitsclir. Anal. Oboiii., 
xi, 45; Clicm. Oentr., 1872, 392). 

The author holds that the methods of testing indigo based on the 03d- 
dation of the ftulphuric acid solution ai*e not so trasiwoHhy as the osli- 
mation of the amount of ash present in the sample ; this he has found 
to vary in some cases h*om 4’ 5 per cent, in a good stiinplo to 20 p('r 
cent. 

A. P. 


Technical Chemistry. 


Tessid dn Mothay’s Method of Preparing pure Chlorine and 
Hypochlorites. (Dingl. Polyt. J., cov, 359 — 358). 

A STjiBAM of hydrochloric acid gas is passed into a containing 

manganese oxide and chalk, kept at a dull red heat, ivhorcby cblorino 
and watery vapour aro evolved; and the chlorine is passed into water, 
or into a dhamher where diy hypochlorites ai‘e to be prepared. A 
stream of air being now passed into this chamber, the cldorine which 
had gone to form caloinm chloride is set fi?ee, and is conducted (mixed 
with air as it is) into stoneware vessels containing a mixture ol‘ <*luJk 
and mangauous oxide ; manganic oxide and calcium hypochlorite at*o 
thus , produced, together with calcium chloride. This mixture ti»colc*d 
with hydrochloric acid evolves chloiine, which may he passed into 
the chamber where it is wanted for use. The residue in tlic vessel 
(manganous chloride and calcium chloride) heated with excess of chalk, 
and freed from calcium chloride by washing, gives again the original 
mixture, into which fresh supplies of chloiine mixed with air may bo 
conducted. 

The calcium chloride is transfoimod by the action of magnesium 
caibonate into magnesium chloride (which again yields liydrochloHo 
acid) and calcium carbonate. TIio chlorine produced by this mol hod is 
said to be very pure. 

M. M. l\ M, 


New Apparatus for the Evolution of Chlorine. By A. OwiiK w- 
SKI (Zeitschr, Anal. Chem,, xi, 38; Chem. Ocnlr., 1872, 387). 

The apparatus consists of three globes, an’anged horizon billy, the 
centre one of which is twice the size of the other two, and scivos as a 
reservoir for the manganese peroxide in lumps. This globe is (‘on- 
neeted with the left-hand globe by a syphon, passing to the bottom of 
each : the left-hand globe contains hydrochloric acid. The centre gloljo 
is also connected with the globe on the right, which contains sulphuric 
acid, and acts as a wash-bottle. The right-hand globe has a iliird 
tube communicating witli a long delivery-iube passing iniif) f‘austi<* 
soda^ which absorbs the chlorine when not required. On heating tlicj 
centre globe with a suitable gas-lamp, the hydroclilorio acid syphons on 
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to the manganese peroxide, and a steady flow of chlorine is the result. 
The left-hand globe is furnished with a syphon-tube to get rid of the 
manganous chloride. 

J^m P. 

Basic Calcitun Carbonate in Hydraulic Cements. By A. B. 
ScHaLATSCUENKO (Diugl. Polyt. J., ccv, 335 — 363). 

It has been pretty generally supposed that the hardening of hydraulic 
cements depends upon the formation of a highly insoluble basic calcium 
carbonate ; in this long paper the author gives the results of his in- 
vestigations : — 

(1.) Analyses of various cements. 

(2.) Action of carbon dioxide on dry pure calcium oxide, and testing 
the hydraulic qualities of the resultant product. 

(3.) Burning limestones to a greater and loss extent, and investiga- 
tion of the residue. 

(4.) Investigation of a peculiar cement from Roche’s manufactory 
in Russia. 

Prom all of those tlio author concludes that there is not in any caso 
a basic calcium cai'bonate formed, and that therefore it is not npon this 
alleged formatiou that the liardening action of those cements depends. 

M. M. P, M. 

Cement for Glass and Porcelain. By EDd. Lijssegang (Ohem. 
Centr., 1872, fJ98). 

The author rocommondH the following y ioldiug a very strong cement : 
^-part of isinglass is soaked in water until well swollen, tlio water 
poured oft and the isinglass dissolved in alcohol wii Ii the aid of heat ; 
i-part of mastic is dissolved in 4 -})ai*t <»f alcohol, and added to the 
above solution, then :J-part of gum amnion uicuiu. The solution is 
well shaken and ovapovaU'd to the cousisicnco of strong glue, which 
solidiflos on cooling. Kor use the cornont axul the articles themselves 
(previously well cleaned) must be warmed. 

A. P. 

A New Method for the Esctraction of the Precious Metals from 
Copper pyadtes. By P. OiiAUuwT (Ann. Ohlm. Phys. [4], xxvii, 
407— 41C). 

The author in tliis paper describes a method of txtwiting the incom- 
bustible residue of pyrites from whuxh the sulphur has boon mmovod 
in the vitiiol works. After pulverisation, the residues ai-o mixed with 
sodium chloride and roasted in a reverberatory furnace* The roasted 
mass consisting principally of ferric oxide, sodium sulphate, sodium 
cbloriae, and copper chloride is next lixivhitod with water rondorod 
add by hydrochloric add. The insolublo ferric oxide is used for the 
fettling ox puddling furnaces, while the lixivium which contains the 
copper, silver, and gold as diloridcs, is precipitated by addition of 
a soluble iodide (or a solution of kelp), the author having found that 
VOL. XXVI. II 
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silver iodide is mucli less soluble than silver chloride in a solntion of 
sodinm chloride, and that the precipitate oblaincd by the addilion of 
an iodide to the lixivium contains nearly the whole of the silver, 
together with the gold. This precipitate is freed from copper by hydro- 
chloric acid, and reduced by zinc, the iodide of zinc obtained being 
used for the precipitation of a new quantity of silver. The copper 
contained in the Hquor from which the gold and silver have been thus 
separated, is precipitated by means of metallic iron. 

During 1871, 16,300 tons of residue have been thus treated in the 
works established at Widnes by the author and Mr. J. A. Phillips, 
the yield of silver being 388,242 grams (10,715 troy ounces), and 
that of gold being 3,172 grams (102 troy ounces). 

The author proposes to extract iodine from kelp by pmeipitation with 
a salt of silver. 

T. B. 


Preparation of Bar Iron from Fig Iron containing Phospliorus. 

By Th. Sohebbeb (Chem. Centr., 1872, 443). 

The iron is puddled iu the ordinary way, but with the addition of 
calcium chloride, or a nuxture of that body with an equal weight of 
common salt, in the proportion of about three times the weight of the 
phosphorus in the pig iron. It is stated that the process of puddling 
is hereby so accelerated that the costs are paid by the diminished loss 
of iron. 

0. H. G. 


Decarbonisation of Iron. By Stebet Hunt (Dingl. Polyt J., 

cev, 330 — 331). 

This paper calls attention to Tunner’s method, in which plates of cast 
from $ to f ins. thick are packed in chests with sand, and kept at a 
red heat for several weeks, air having free access. The impinntios 
collect as a ftisible slag, and are thus removed. The author coinporoH 
this method with others, which are already well known ; ho lays it 
down that other things being equal, the iron containing l(»aBt silicon 
will make the best nmleable non. 

M. M. P. M. 


Kbem’s Iron Furnace for use with Lignite. (Ohom. Ocuir,, 

1872, 393.) 

Fob the use of lignite in iron furnaces, it is necessary to have iho fol- 
lowing conditions : the carbonisation of the lignite must t*ike place in 
the immediate neighbourhood, and the construction of the furnace must 
be of such a kind that the falling to pieces of the fuel docs not disturb 
the smelting process. It is thought bettor that the peat and oi^o 
should be roasted before being placed in the iron furnace, as in that 
case the furnace may be much reduced iu height* 


A. P. 
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Removal of Chalk from Animal Charcoal by Acetic (Pyro- 
ligneous) Acid. By G. Knapp (Ohom. Ocntr., 1872, 393). 

Ip dilate hydrooliloric and aooUo ivcid<? containing 2 pop cent, of acid 
be allowed to act on half exhaasled and wholly exhausted animal 
charcoal, in such proportion as jnst to dissolve the calcium carbonate, 
the hydrochloric acid is found to dissolve out a part only of the 
calcium carbonate, and a considerable proportion of the phosphate. 
The acetic acid, however, docs not dissolve any phosphate, or more 
than about 70 per cent, of the calcium carbonate. On the whole, acetic 
acid is preferable to hydi-ochloric acid, as the latter injures the power 
of the charcoal for decolorising. Another advantage of the use of 
acetic acid is that, should the charcoal after treatment not be 
thoroughly washed, any acetate which is loft will be converted on 
ignition into acetone and calcium carbonate, whereas in the other case, 
the fused chlorine-compound forms a kind of glassy covering on the 
surface of the charcoal, which dostinys much of its decolorising 
power. 

A. P. 


On the Eefixdng of Sugar and the Recovery of Sugar from 
Molasses by Alcohol. By Dr. Junbmann (Ohem. Oentr., 
1872, 475—479). 

This paper contains working details of the various well-known pro- 
cesses for effecting the above objects, and depends for its interest on 
the data derived from experiments carried out on a working soalo. 
As the numbers relating to tlioso experiments cannot bo condensed 
into an abstract, the reader is rofoiu'od to the original paper. 

0. H. G. 

Working of Beet-root Ash- By Ppmtpprr (Arch. Pharm. [2], 
cl, 97; Ohem. Ocntr., 1872, 201). 

PoR analysis of the ash, soo Ohem. Sets. d. L2]» IB72, p 90H. 

The potassium olilorido partly existing ready forinod in the ash, and 
partly produced from the cjirbonatc by iwldition of calcium chloride, is 
employed for ■(Im manufactiiro of nitre. The mothor-liqiioi*s, after 
removal of the cryshdlisablo salts, contain a largo, quantity of poUs- 
sium sulphooyanntc, tog<»thor with small quanl»itios of ioJitlos au<l 
bromides, also of rubidium salts 

W. A. T. 


Improvement of Wines by Heating, By L. Paste ea (Oompi 
rend., Ixxv, 303 — 308), 

This communication gives the result of tho tasting of 24 specimens of 
natural wines, which had boon heated to tomporatui*os varyi^ from 
75°*to 50®, a sample of the wine which had not been heated being kept 
for comparison. Most of tho samples were heated in 1865 and 1866, 
althongh some were heated in 1869, and as late as April, 1872. The 
samples wepe tasted by seven impartial judges, whose judgments were 



100 


ABSTRA.OTS OF CHFMIOAXi PAFEHS. 


given secretly. The resxdt in almost every case was that the wino 
which had been heated was declared superior to the nnhcatod samples, 
some of which latter had turned sour and colourless. The bouquet, 
and in some instances the colour also, was found to be bettor in the 
heated samples. The object of the heating was in the first instance to 
destroy any microscopic organisms that xnight be present in the wine 
and prevent it £com becoming sour. The heating must be quickly per- 
formed, and as far as possible out of contact with the air. -Amongst the 
wines experimented on were the following: — White wine (ordinary P), 
Bordeanx, Ohambertin, Volnay, Beaune, Pomard, Grevray-Ohamberfcin, 
and Saint-Georges (Oote d’Or, 1858). 


^ The Freventioii of Mould in Solution of Gum. By 
A. BIibschbbbg (Arch.iPharm. [2], cl, 44; Ohem. Centr., 1872, 492). 

Bomeb has recently recommended quinine for this purpose, but it does 
not answer. The author recommends moistening the powdered gum 
with alcohol, then dissolving it in the requisite quantity of water, and 
adding to the solution a few drops of sulphuric acid. After the de- 
position of the precipitated calcium sulphate, a perfectly colourless 
solution of gum is obtained, even when white gum has not been 
employed. This solution does not become mouldy. 

To prevent ink from becoming mouldy, and starch-paste from turn- 
ing sour, a drop or two of mustard oil may be added. 

W. A. T. 


Boric Acid as a Preservative for Milk and Beer. By 
A. Hibbchbebq (Arch. Phaam. [2], cL 45 ; Ohem. Centr., 1872, 
496). 

The addition of a small quantity of boric acid to milk retards tlio 
separation of cream, and ihe milk does not become sour when kept 
several days. Beer also, to which boric acid has been added, does net 
so quicMy become “ hard.” 

. W. A. T. 


The Bleaching of Rape, Poppy, and Linseed Oils. By 
B. PusoHBB (Dingl. Polyt. J., cev, 390). 

100 KILOS, of these oils are intimately mixed with 2 kilob. of equal 
parts of sulphuric acid and 96 per cent. alcohoC After 24 — 4*8 
honrs the oils are drawn off ftom the black sediment which has settled 
down, and further washed with a quantity of warm watoi*. 

M. M. P. M. 
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VI . — New Anahj^e^ of certain Mineral Arsmiates aiid Pho^hates, 

1. Apatite ; 2. Arseniosidcritc ; 3. Cliildi'emte ; 4. Ehlito ; 5. Tyro- 
lite; 6. Wavolliio. 

By A. H. Ohnroh, Professor of Chemistry in the Royal Agricultural 
College, Ciroucoster. 

Ajmtife. 

Some perfectly transparent crystals of fluor-apatite, from one of the 
mines in tho Spanish province of Murcia, having come into my posses- 
sion, I submitted them to a careful analysis. The composition of this 
beautiful greenish-yellow apatite is indeed well known, but in the 
analyses already published, one constituent appeal^ to have boon ascer- 
tained merely by difTerenco. fn tho present case tho total amounts of 
phosphorus pentosculo, chlorine, and calcium wore dotorminod, and 
then the trioalcie phosphate and calcium chloride to which these 
results corrospondod woi‘o set down, any residual calcium being calcu- 
lated as fluoride. Before giving tho analytical numbers, I may 
mention that the specific gmvity of a pm*o crystal of tho mineral was 
3*25, G. Robots determinaiion in the case of a specimen from tho 
same locality being 3*235 (misprinted in Dana’s Mineralogy 2*235). 

■584gmmgavo-389gKvmMgiPA|^,^^j|,*’^lj^ =42-C3 p. c. PA. 


■S84 „ 

„ *50*11 

» 

CaOOj = 38*63 per cent. Ott. 

■584 „ 

lost *0000 

99 

ITjO ou ignition sss MO per oout. IJ,iO. 

•342 „ 

gave *010 

99 

AgOl = *72 per cent. Gl. 

1-101 

lost *003 

99 

II 3 O on ignition = *27 per cent, H^O. 

•6505 „ 

gave *532 

99 

OaGOi = 38*65 per coni. Oa. 

•7893 „ 

„ *4290 

99 

OaO = 38*87 per cent. Oa. 

•096 „ 

„ *064 

99 



The mean percontages, deduced &om those just recorded, giro, as a 
final representation of the constituents of this specimen of apatite, the 
foUcfwing numbers : — 


VOL. xxvt. 


X 
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CaaPjOe 93*11 

CaOl* 1*12 

OaFa 445 

HaO *19 

Loss and Tmdefcermined 1*13 


100*00 

The percentage of tricaldo phosphate is thns shown to be nearly 
1 per cent, higher than that (92*26) demanded by the formula 
0 a 5 (P 04 ) 3 F. As the analyses were made by different experimenters 
in my laboratory, and with every precaution that long experience 
could suggest, it would seem that the discrepancy has a real existence. 

ArseniosideTUe. 

Our knowledge of this species is very imperfect. It occurs in a bed 
of manganese ore at Boman^che, Macon (Saone-et-Loire), and is 
generally mixed with distinct particles of wad. I met, however, with 
a specimen of exceptional purity, and in much larger fibres than 
usual ; and in this sample, afber the separation of one or two minute 
nodules of black manganese, the noicroscope revealed no want of homo- 
geneity. The selected fibrous crystals (of a brownish-gold hue) showed 
also a mere trace of manganese when examined chemically. The hard- 
ness of the specimen was quite 1*5, and the specific gravity 3*36. 
The foUowing are the analytical results. The mineral, dried in vacuo, 
lost nothing more at 100° G. 

I. *806 gram arseniosiderite lost in vacuo *0065 gram Hi0=5 *81 p. o. 


99 

99 

99 

gave 

•031 

99 

SiOa=s3-83p.o. 

99 

99 

99 

99 

•3376 

99 

As,S,. 

99 

99 

99 

99 

•112 

>9 

CaOO,. 

99 

99 

99 

99 

•276 

99 

FcO,. 

IL 1-204 

99 

>» 

lost at 100° 

•0997 

99 

H,0. 

1-1948 

99 

99 

lost on ignition *0943 

99 

H,0. 

1-204 

99 

99 

gave 

•046 

99 

8x0.. 

m. 1-2635 

99 

99 

lost at 100° 

•007 

99 

HiO. 

99 

99 

99 

gave 

•0495 

99 

SiO.. 

99 

99 

99 

99 

•61 

99 

AsiS,. 

99 

99 

» 

99 

-3426 

99 

OaCQ,. 

99 

99 

99 

79 

•427 

99 

FejO.. 


Subtracting the small quantities of hygroscopic water and of «’W/w i 
found in the above analyses, we arrive at the following percentages 
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Arsonic pontoxide .... 

Feme oxide 

Lame 

Water 


L 

n. 

ni. 

89-90 

— 

39-83 

85-88 

— 

35-67 

16-57 

— 

15 98 

[8 70] 

8*21 

[8-62] 


But the water as determined by difibrouco is obviously excessive, for 
when the mineral was tested for other ooubtituonls not determined 
above, both magnesia and potash were found. In analysis LIT, too, the 
fdtrate from the calcium oxalate precipitate gave *006 gram of Mgj|P 207 , 
and *0275 gram potassium-platmo-chlorido, corresponding respectively 
to *18 per cent. HgO, and *47 per cent. If we deduct these com- 
bined percentages from the 8*52 of undetermined matters in analysis III, 
we have the number 7 87 as representing the percentage of water in 
arseniosiderite. I think this is nearer the truth than the direct result 
of analysis II, since there may have boon a minute loss of arsenic on 
igniting the substance. Accepting, then, this result, and the mean 
percentages of the other constituents, we are led to the following 
numbers for the centesimal composition of this species. I give them 
as compared with those required by the nearest formula for the 
mineral : 


Aihahfsis of Arsenioaiderite, 




Theoxy. 


Experiment. 

4 Fe 3 Os. 6 CaO.dA 

Fe^Os « • « • 

• , , . moan 35*75 

86-87 

OaO .... 

• • • • mean 15*58 

16-13 

MgO 



KiO 


— 

• 

. . , . moan 39*86 

89 74 

H ,0 


7-26 


99-66 

100-00 


The formula of arseniosiderite is thus somewhat simplified by the 
present analytical inquiry, becoming — 

50a0 1 

H,0 > 8 AsA. 3(PeA* SHaO). 
i’eAJ 

The latter member is already known as a distinct species under the 
name xanthosiderite, and, singularly enough, presents a marked 
resemblance to the present speexes in physical characters. 


OhildrmUe* 

Since 1867, when Mr. Tailing furnished me with a supply of this 
mineral in dean and oharactexistic crystals, its analytical examination 
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has been carried on at intervals in my laboratory. The solitary sinalysis 
hitherto published had not led to any satisfActoxy view of tho constitu- 
tion of childrenite, and the necessity of further research has hem 
long felt by mineralogists. Before giving the result of analysis, I may 
premise that the minei*al was from the Geoi'go and Charlotte mine near 
Tavistock, and had the specific gravity 3*22. The powdered samples did 
not change in weight when in vacuo over oil of vitriol, nor at 100® C. 
In some experiments the water was diivon off by igniting tho miuCTial 
in a cun*ent of pux’e carbon dioxide, and its quantity ascertained, not 
only from the loss the mineral thus suffered, but from the gain in weight 
of the pumice and sulphuric acid tube iu which the moisture was 
retained. In giving the results of each analysis, their presumed value 
in determining the problem under investigation will bo discussed. 

Analysis i. 

*27 gram childrenite gave 
•006 „ SiOa. 

*1232 „ Mg 2 pa 07 = 29*84 per cent. P 2 O 6 corrected for SiO*. 
•0765 „ PeaOs = 26*76 „ PeO „ 

■0415 „ AI 2 O 3 = 15*72 „ AI 2 O 3 

Analysis ii. 

•27 gram childrenite gave 
•003 „ SiOs 

*0485 „ HsO (directly determined) = 18*16 p. c. corr. for Si 02 , 
■0415 „ H 3 O (by loss) = 15* 64 per cent. corr. 

*132 „ MgaPa 03 = 31*62 per cent. PaOs coit. 

'081 „ PeaOa = 27*07 per cent. PoO, corr. 

•04 „ AhOj = 14*81 per cent. AI 2 O 3 , corr. 

I consider these results, though obtained witlx but small quantities 
of the mineral, as very near to the truth. The two samples had het'ii 
selected under the microscope fragment by fx-agnxent, and every visiblo 
impurity rejected. I do not think they contained more than a tx'jujo of 
spathic iron, while this substance was nnfoxtunaiely proscut in some of 
samples, subsequently examined and analysed, to a conHiilwiibio 
extent, being intergpown with the childi’enite crystals, and not wholly 
separable by mechanical means. The determination of water by loss 
in analysis ii. is less trustworthy than the direct determination ; and 
this, as well as the similar observations subsequently given, will bo 
omitted from the final calculation of the mean analytical results. 

Analysis iii. 

-7686 gram childrenite gave *011 gram SiO*, and 

'1251 „ H,0 (direct determination) = lC-08 per cent, HsO, corr. 
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•1224 gram H 2 O (by losb) s= 15*70 per cent. H 2 O corr. 


1*194 


(Ur^OO-PiOe 

= 80 72 

99 

P 2 O 9 , corr. 

•022 

» 

HgiP^Or 

= 1-08 

99 

AfgO, COIT. 

•064 

99 

MnsOji 

= 7-74 

99 

MuO, COIT. 

•2175 

99 

Fe 20 i 

= 25-91 

99 

FeO, coiT. 

•127 

99 

AbOj 

= lC-52 

99 

AbOj, corr- 


In this analysis, where every ascertained constituent of the mineral 
had been estimated, a deficiency of nearly 2 per cent, occurs, the sum 
of the above percent aqos being but 08 OO. It therefore became neces- 
sary to ascertain wheilier the iron was ngliily calcnUted as ferrous 
oxide. A detormimiiion of iron in a small portion of the same sample 
of the mineral was therefore made by the permanganate method, the 
mineral being dissolved out of contact with oxygen. *3313 gram of 
childrenite (SiO^ deduct ed) took 25*3 cub. cent, of a standard solution 
of permanganate. Each cub cent. coiTosponding to *0024 gram Fe, 
this experiment mdicatos the presence of *07807 FeO in tho substance 
taken, or 23 45 per cent. FoO. 

Deducting this percentage from the totiil found in analysis hi, we 
have a residual pei’centa go of 2*10 FoO, which coiTosponcls to 2 73 per- 
centage of Fo20j. This result still loavos tho figure 1*78 necessary to 
complete tho 100 parts." But the aoooi*danoo of tho analyses now given 
is, in tho main, suRicioni to justify us in presenting their mean results 
as follows, where, however, tho FeO of IV is aeoeptod throughout the 
series, and tho residues are twins foi*inc‘d into 



1. 

IT. 

IirancllV. 

Mean. 

Ferrous oxide 

2C'7e{ 

37-(>(} 

23 15 j 


F(‘rnc oxide 

— 

— 



Alnnuim 

IS 73 

11*81 



Maii)ii;nnouH oxide. * 


- 



MagncHm 


- 

L 03 


Water * 


18-10 

IG 03 


FhoHphoruH iieid oxide. 

29 HI 

31 *03 

30 73 





98*33 

1 flO-33 


Before refoning to tho reinaininganalysos made on another sample oi 
childrenite more I'ooontly roceivod from Mr. Tailing, it may bo well 
to see how far tho present results agree with those of tho published 
analysis hy Ramm ols berg, and with tho formula for this apocios which 
that gi'eat mineralogist suggested. In the following table I present two 
theoretical and two experimental sots of pei'centagos : — 
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Pxpcnznent. 

ITheoiy. 

1 B. 

0. 

B. 

0. 

PeiTouB oside 

A1n-rmiftft 

Hanganoius oxide 

Water 

Phosplioras pentoxide 

Ma^esia 

Ad^lional 0 in Pe jOs ...... 

30-68 

14-44 

9-07 

16*98 

28-92 

•14 

26*63 

15 85 
7*74 
17-10 

30 65 
1*03 
•29 

29-3 

14-0 

9-5 

18-3 

28-9 

26-67 

15- 26 

10 52 

16- 00 
31-65 

108-23 

99-29 

100 0 

100*00 


Bammelsberg’s suggested formula is 8M0.2Al20s.3Pi0ii.l5aq., 
vheiu M stands for Fe and Mn, and iihe oxygen ratio is 8 : 6 : 15 : 15. 
The formula I venture to suggest is 7M0.2iJs0i.3P»06.12aq., -which 
maj he arranged as a combined phosphate and hjdrate, thus : — 

SPeO ■) 

2MnO V3P,0, + 2A1»H,0, + 4aq. 

2H,0 J 


In justifsring the proposed formuk I may mge that the 
between e^)eiiment and theory are just those which might have been 
antidpated— l-of the MO present are assumed to be MnO, and f FeO — 
ecperiment shows the replacement of the latter oxide by the former 
to haTO been accompanied by a second r^laoement by MgO. Thus 
there is a dedc!en<^ in the MnO found, but if we trandate the magnesia 
percentage (see analysis VI further on) into its equivalent of MnO, this 
deademy is just supplied. The experimental percentage of water is 
1 per cent, too high, and that of phosphorus pentoxide nearly as much 
too low 5 but if we compare the percentages deduced from the best of 
the three analyses already giv^ where f gram, of ehi1diyt»> was 
used, the accordance is nearer, since experiment there gave 16'03 per 
cent. iBtO and 80‘72 per ^t. PjO* theory requiring 16-00 and 31-65 
r^ectively. Hbr is it difficult to appreciate the chances of error in 
^ detenninafenof these two compounds in so peculiar a substance as 
ehddramto. Other consid«»tions inanpportof the new formula Ineed 
^ urg^M they wfll be apparent to those chemists who have studied 
tte o^tution of the native phosphates. But I must here cite some 
addition^ anal^ of duldrenite, in order to indicate one sonroo of 
error m ite analysrs, namely, an admixture with ehalybite, oansing an 

exoesBmthepercentageofFeO,andad«aoiencyinthatafP,0, 
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Results of additional Anahjses, 



Amount 

taken. 


Pop 

Per 

Per 

Per 

Per 

Per 


Per coni. HgO. 

cent. 

cent. 

cent. 

coni. 

cent. 

cent. 


FoO. 

AI 2 O 3 . 

PPa 

MnO 

MgO. 

COa. 

V... 

*677 gram 

r 15*83 direct \ 
1 15*82 indirect J 

31 *65 

16 *66 

— 

— 

— 

— 








r 

2*54 

VI.. 

*661 „ 

16*42 indirect 

31 -28 

16 *63 

27-73 

7-88 

1 - 86 -^ 

=6*69 

FeOOa 

vn. 

•486 


mmm 

80-58 


“ 



Analyses Y and YI are given mainly in order to slio w tlio effect of an 
admistnre of chalybite in diminisliing the pbohphoms pontoxido and 
water, and increasing the ferrons oxide. The mauganons oxide deter- 
mination previously given is confirmed by the number obtained in VI ; 
while the higher percentage of MgO in this analysis may perhaps bo 
duo to the intruding chalybite, which, when sepaiatoly examined, was 
found to contain some quantity of tliat base. The sample used in 
analysis YII was neaidy free from impuri ties, and the results accord well, 
so fibr as they go, witli those of the first four analyses. 

JSJhlite. 

PVom time to time I have mot with a phosphate of copper presenting 
the closest resemblanoe to the rare mineral cornwallito, but in which 
there is a mere trace of arsenic pontoxido *, it appears to occupy tho some 
place amongst tho hydrated cupric phosphatos that cornwallito occu- 
pies amongst tho arsoniatos. It may bo distiuguishod by tlio radiating 
fibro-ciystallino stmoturo rovoalod when the botryoidal glolmlcs aro 
fractured, and porhaps by a somowhat bluer hue in its groeu colour. 
It somotimoB prosenlH a slightly drusy surface, and ooesurs cither 
in vesting quartz, or in reticulated chains of globules conu^itingsilicious 
fragments. Its specific gravity is about but ouo piece woighmg 
nearly 4 grams gave 3*i)l L Before tho blowpipo in a clost^l tube, it 
gives off water without docrepitatiou, becoming a blac'kish olive-green; 
it fuses to a grey-black bead in the forceps. Its colour lies botwoon 
grass-greon and vordxgria-greon. In tho following table 1 present tlio 
analytical details of tho examination of three specimens of this minorul. 

Analysis I was made in 1867 with an old Cornish specimen which 
then came into my possession ; 1 1 with another spooimon of similar 
character subsequently obtained ; and III represents the results of the 
analysis of spodmeus lately forwarded by Mr. Tailing. 
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I. 

n. 

in. 

Substance taken . . . . . 

•462 

•391 

•62 

H2O in vacuo 

. 

none 

•0005 

H,0 at 100° 

. • 

•0015 

•0025 

H20 at a red heat. ... 

. *0365 

•086 

•056 

CuO 

. *293 

•26 

•409 

MgJPjOj 

. *141 

•145 

— 

As,S, 

. *0115 

trace 

trace 

SiOs 

. *02 

•0005 

•0055 

Pe^Os 

. *0063 

none 

none 


The species does not lose anything more than traces of water in vacuo 
or at 100® 0. When these traces and the silica are deducted, the throe 
analyses give the following percentages : — 


I. n. m. 

HaO 8*25 9*26 9*16 

CuO 66*29 66*84 66*88 

PaOs 20*88 23*73 [23*96] 

AssOs 2*42 trace trace 

PeaOs. 1*42 ~ — 


98*76 99*83 100*00 

These numbers correspond to those demanded by the formula 
5OUO.P2O6.2H11O ; which may be written Cu8Pa08.20uHa02 •+* 
thus representing comwallite, Cu8As208.2CuH202 4- aq., in the phospbato* 
series. It is the ehlite of Breithaupt, and the pseudo-^malachite var. A 
of Pana, The theoretical percentages are : — 

SHsO 9*10 

50uO 66*98 

PA 23*92 


100*00 


Tifrolite. 

This very beautiful mineral is clearly distinguished from all other 
arseniates of copper, save, perhaps, chalcophyllito, by its talc-liko 
softness, pearly lustre, aud flexibility. It decrepitates violently in the 
closed tube, owing to the iuterstitial moisture retained between its 
laminse, and swells up greatly, finally melting into a grey globule when 
heated before the blowpipe. It contains calcium carbonate as an 
essential constituent, not as an accidental impurity. This point may 
be proved by the examination of the pure uniform bluish-green laminae 
of the mineral under the microscope. Both in ordinary and in polarized 
light, these are seen to he perfectly homogeneous and equally coloured 
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and transparent in all parts ; and when a drop of acid is allowed to 
creep between tlie glass slide and the thin cover, so as to dissolve a 
plate of lyroUte under tbe microscope, ilien the bubbles of carbon 
diozido disengaged appear witli perfect regularity. The calcium car- 
bonate, too, in all the analyses made, obviously exists in a definite, 
atomic, and constant proporiion. Only one analysis, however, has 
hitherto been published, though the kindness of Mr. Bryce Wright 
now enables me, through his liberal gift of a choice fragment of tyrolite, 
to present some further results. I presume, from the habit of the 
crystals and from the accompanying minerals, that the specimen 
analysed is from the Libothen locality. Its specific gravity was 3TC2. 

The following are the details of the analysis of tyrolite : — 



I. 

II. 

Substance 

. . -299 

■4585 

H 2 O lost in vacuo . . . . 

.. -01 

•024 

HjO lost at 100" 

*01 

•on 

CaCOi 

. . *035 

*0505 

OuO 

. . *142 

*212 

MgiPjOj 

.. 

*205 


The analyses agree well, but Fo. II is of course more satisfactory, 
since a more adequate quantity of material was there employed. 
Deducting the water lost in vacuo and at 100® (6*7 per cent, in I, and 
7*2 per cent, in IT), the percentages of the other ingredients will stand 


thus: — 

Exporimonl. Theory. 

I. II. 6CuO,ABsOB,4Xl80.0aOO,. 

OuO 50*90 60*06 50*.35 

AsA — 29*29 29*13 

4HaO — 9*12 

OaOO, 12*55 11*02 11*40 


100*00 100*00 

The formula J propose differs in bat one pariicular fj'oin the oxpros* 
sion adopted by Brooke and Miller, and tlvai is in the amount of 
water. Ra mm olsb or g excludes the calcium carbonate as an intruding 
ingredient — an exclusion for wlxich tbe singularity of such an occur* 
renco as a carhonato-arseniate offers some warrant, but which the 
physical and chemical proporlies of iyj’oliie do not countenance. As to 
the true proportion of water in this iniuei'al, I cannot hesiiate for a mo- 
ment in regarding all the water lost in mmo over oil of vitriol as 
merely accidentfll, while the further loss at 100® ought probably to be 
regarded in a similar light. If some of the largest laminse of tyrolite 
be examined under the microscope, tlio water may be seen to bo irregu- 
larly dispersed between the pearly faces of the crystals, and when these 
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Have been dried m vacua and at 100° their colour and transparency aro 
not altered, though the interstitial water has disappeared. Tho 4HaO 
assumed in the formula now proposed exactly suffices for tAie hydration 
of the 20n0 uncombined with any acid constituent, and has so far an 
argument in its ffivour. When, too, the powdered tyrolite dnod at 
100° is heated in a closed tube it loses water and blackens simul- 
taneously, the cupric hydrate becoming the oxide. 

The new formula for tyrolite may be expressed — 

30uO.As,Ofi; 2(OuO.HaO); CaO.COa = 

0u^Aj320s I 20 u £[ s 02 I OaOOs* 

In the mineralogical notation this becomes (where the barred symbols 
signify two atoms, and the atomic weights are those used in this 
paper) — 

CaO, or SOuii, 26uft OaC. 

Brooke and Miller’s formula becomes 

SOiis, CaC, lOH, 

and Bammelsberg’s— 

5Gu4^, 9S; or SOuM 2CuS, 

If by analogy with the chloro- and fluo-phosphates we assume 
tyrolite to contain a carbonate-phosphate, it may be expressed thus 

®So}oS‘5 2 (OuO.H,0). 

WavelUte, 

I give the following analytical results merely as a contribution 
towards the chemistry of wavellite. The quantity of constitutional 
water in this mineral rexnains a matter of doubt. Owing to its peculmr 
fibrous structure, the species is hygroscopic, and the analysis usually 
quoted exaggerates the moisture. The obscurity attached to tho 
mineral is further increased through the presence of fluorine. Tho 
specimens analysed in my laboratory were of singular purity, and * ^ ^" 0 
j^m one of the localities in the counly of Cork. 


1*032 gram 

lost in vacuo 

*0215 gram H 3 O 

= 2*08 p. 0 . 15 , 0 . 

1-0105 

99 

„ at 100 ° 0 . 

-0016 

99 

99 

= 0-14 

99 

H, 0 . 

1-0090 

»9 

„ at 200 ° 0 . 

•228 

99 

99 

=2214 

99 

H, 0 . 

-405 

99 

gave 

•042 

99 


= 2-09 

99 

P. 

1-07S5 

99 

99 

•002 

99 

SiO, 

= 0-19 

99 

SiO,. 

99 

99 

lost at 100 ° 0 . 

■0245 

99 

HaO 

= 2-28 

99 

H, 0 . 

1-049 

99 

„ at dull redness 

•2786 

99 

H,0 

=26-46 

9 ) 

BEsO. 

99 

»» 

gave 

•3900 

99 

AlsOs 

=37-18 

99 

•Al 203 « 

99 

>9 

99 

•625 

99 

Mg,P,0, 

r=82-00 

99 

PaO*. 



OF CERTAIN MINERAL ABSENIATES AND PHOSPHATES. Ill 


It will bo seen that the specimens analysed lost about 2 p^r cent, of 
water im, va<yiio over sulphuric acid, and that they suffcred scarcely any 
ftirther loss at 100^*. It may fisiirly be assumed that the water thus 
lost is accidental, and the percentages have therefore been calculated on 
that assumption. 


Analy&is of 
Water 

AlnTni-na. 

Phosphorus pentoadde. 

Silica 

Fluorine 

Lime and ferric oxide. 

Loss 

As the fluorine is probably under estimated, I have not calculated it 
into its equivalent of aluminium fluoride, though it can scarcely be 
doubted that the minerel really is an aluminium fluo-phosphate. The 
“loss” above can hardly be water, but should bo sot down, I conclude, 
as partly fluorine and undetermined bases. If this point bo conceded, 
the water in wavellito will be but 11 moleculos iustoad of 12, while the 
primary formula of the species (neglecting the fluorine substitution) 
becomes 8Al203.2P80fi.llHs0, an expression which may be better 
developed as — 

2AlaP308 . Al2‘H606 « 8aq i 

and which demands the following porcontages ; — - 

AlA 39-07 

PA 35‘90 

25-03 

100-00 

It is true that the alumina found by experiment was nearly 2 per 
cent, too low, but this difToroiico may he duo to a partial roplacement 
of that base by forric oxide and other undotermixLed constituents. So 
the phosphorus pontoxido, as dotormined, is less by almost 4 per cent, 
than that demanded by theory, yet boro tho prosonco of fluorine accounts 
for the deficiency. If the water lost by the minoral at a dull red heat 
be tested for hydrofluoric acid, tho presonco of that compound is easily 
recognised, and thus tho slight apparent excess of water in tho analysis 
is explained. The fluorine will also dimmish the silica remaimng aiteir 
treatment of the mineral with an add, and so the loss of 2 per cent, is 
partly accounted for. 


WcuoeUite dried, at 100® 0. 

26-45 1 

I 4*30 lost at low redness. 

37-18 

32-00 

-19 

2-09 

traces 

2*09 
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Vii . — Orb the Oondition of the Hydroge/ii Occluded hy Palladium ^ as 
indicated hy the SjJecijic Seat of the Gharged Metal* 

Bj W. Ohardlbb Roberts, Chemist of the Mint, and C. R. A. 
Weight. D.Sc., Lecturer on Chemistry in St. Mary’s Hospital 
Medical School. 


Gbaha^m’s researches “on the relation of palladium to hydrogen” led 
to the conclusion that the absorbed hydrogen exhibits decided metallic 
properties, and that the palladium with its occluded hydrogen is an 
alloy. As the specific heats of alloys always approximate to tlio 
means of those of their constituents (Kopp), ii was thought that 
by determining the specific heat of the alloy and that of the original 
palladium, the specific heat of the occluded hydrogen could be calcu- 
lated ; it was further anticipated that this value would be somewhere 
near 6*6, in accordance with Dulong and Petit’s well-known generali- 
sation. 

Palladium wire and foil, also palladium-gold alloy (containing 20 
per cent, of gold) in the form of wire, were charged with hydrogen by 
making the metal to be charged the negative polo of a voltaic 
battery electrolysing acidulated water. The charged metal was well 
washed with water and then with alcohol, and then heated to a tempera- 
ture close upon 100'’ ; when the palladium was completely saturated 
with hydrogen, a slight disengagement of gas took place at 100", but 
this was observed only when the occluded gas exceeded 60 c.o. at 0" and 
760 mm. per gram of palladtum. In the few experiments in which a 
further disengagement took place on repeatedly heating to 100" in iho 
course of the determinations, the small quantity of gas thus (^xi)ollod 
vras collected and allowed for. 

The specific heat between 15" and 100" of the charged palhwlium 
was then estimated by plunging the substance heated to noiir JOO' 
into a calorimeter, the results being calculated by means of the follow- 


ing formula : — 

S = 


W 



(No. 1.) 


where S == the specific heat of the charged metal, 

W = the wateivequivalent of the caloiimeter in grams, 

w = the weight of palladium, 

w' = the weight of hydrogen occluded, 

T = the initial temperature of the charged palladium, 
t == the ini ti al temperature of the calorimeter, 
i* the final temperature of the calorimeter, corrected, when 
necessary, for atmospheric influences, radiation, &o. 



CPA\f^£S or hfy’DPOCPN PEP /coo C PALMES or PaL/lAD/UM 


CURVE DEDUCED FROM EXPERIMENTS OMTHE SPECIFIC HEAT 
OR HYDROGEN OCCLUDED BY BMiADIUM 



Calculated Specific Heat or the Occluded Hydkooen 
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The specific heat Iwtween —10® and +15® was similarly' calculated 
by the same formula, the charged palhidium being cooled dowu to 
close upon — 10 ° by an alcohol- bjith immersed in a freezing mixture of 
calcium chloride and pounded ice. 

To determine the value of T, a tlicrmomolor was enclosed, together 
with the coil, in the heating or cooling apparatus, a bath of boiling dis- 
tilled water being used £or the determinations between 15° and 100°. 
In the earlier experiments Itognanlt’s form of apparatus {Ann, Ohem, 
Fhi/s, [3], Ixxiii, 20 ) was employed, but it was found that the errors 
arising from atmospheric cooling with his am-angement woi-e greater 
than those with the one to be immediately described. With compact 
blocks of substance probably this would not be the case, but with the 
spirals of wire used, errors of considerable magnitude were often intro- 
duced by employing Tlognault’s form of appainitus. 

A thin iest-lubo, provided with a loosely fitting cork and containing 
the charged piilladiiim, was heated or cooled in the bath employed. It 
WJis fomid that a ihormoincter immiu’sed in the tnbo so that,tho centre 
of the coil was outside the bulb of the ilieviuoiiietet*, became stationary 
in less than 15 minutes after immoi'sioii in the bath ; a much longer 
time than this, however, was allowed in each experiment. When a 
boiling water bath was ciuployod, the thormomotcr became stationary 
at 0*50° below the tciuporaturo of the water. The nock of the lube 
was then grasped Ji)y a suitablo holdoi’, the coi*k wiUidi*awn, and the 
ooilrapidly traiisfoned tothccalorimeteivthe time required for ti'ansfer- 
enco being from ouo to two seconds. It is true that a small amount of 
atmospheric cooling would bo produced by this mode of opoiiiiion ; but 
in the short time re(iuin‘d iliis cooling would probably not oxloud 
beyond thooutHido of the walls of ilu* tost-tubo 5 whilst in Iloguault’s 
form of apparatus, the whole spinil coil being oxposod to the air duiing 
its tmnsIVrenco fioin iho liontiiig appmiitns to the calorimeter, as pre- 
viously stated, (he em)r tlios piHVluoed wjw often ooiisidemble. 

The tempertitures t and I' estimated by a ihormomoter which 
could easily ho read to , degree oentigi*ado. Two calorimeters were 
employed : ouo made of glass and having an outside jacket filled with 
dry eotton-wool looH(‘1y packed, so as to diminish errors fjfom atmo- 
spheric action; the ecpiir.deut in grtims of water of this cjilorimoter, 
together with the iliomLomoter and stirrer, was found, as the mean of a 
number of eoncorthmt oxi)oriments, to be 113*3 when containing 100 
grams of water. The other cjilorimeter was made of brass, polished 
outside, and supported by oi*oss tliroads within an outside brass vessel, 
the internal surface of which was also highly polished; the water 
equivalent of this calorimeter -was found, from the mean of several ox- 
porimonis, to bo 85*8, when containing 200 o.c. of benzene measured at 
15°, the oquivalont calculated from the specific boats of brass, benasene, 
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&e. (Hegnault, Kopp), being 85*9. It was ascertiamed that no 
evolution of hydrogen took place when the charged coils were ixomorsed 
either in water or in benzene. 

Afber the determinations of the specific heat of the charged palla- 
dium were completed, the qiiantity of hydrogen occluded was estimated 
by heating in the vacnnm of a Sprengel pump, and collecting and 
measuring the gas expelled. 

Ih some experiments the paUaditun was charged to saturation, or 
nearly so, by the battery, and the estimations were then made ; in others 
only a partial charge was thns commnnicated ; in others the metal 
was charged to satnration by the battery, and then a portion of the 
occluded gas was again expelled by heat before making the determi- 
nations. 

The following table indicates the character of the numbers obtained, 
and the divergence in the results exhibited in consecutive experi- 
ments : — 

Weight of palladium employed (w) 15*800 grams 

Water-equivalent of calorimeter, &c. (W) 113*3 „ 

c.c’s. at 0® and 760 mm. of occluded hydrogen 373*0 c.o. 

Weight of ditto (w*) 0*0333 „ 



It is hence evident that the errors of observation, &c., do not 
amount to such a quantity as materially to affect the conclu- 
sions drawn from the mean of several observations. It must bo 
observed that in many of the experiments detailed below, correc- 
tions for atmospheric action were dispensed with hy making one 
determination with the temperature of the calorimeter rather below that 
of the air, and then making consecutive experiments with the heated 
wire until the temperature of the caloiimeter was as much above that 
of the air at the close of the last experiment as it was below it at the 
commencement of the first one. The meom result of the several deter- 
minations is thus unaffected by errors &om radiation, iso . ; but the 
earlier experiments show an excess, and the later ones a deficiency, 
when compared with the mean, owing to the errors from radiation, &c.| 
inoreasmg the former values and dindnishing the latter. 
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The following munbers were obtained in sixteen experiments, in 
each of which at least duplicate determinations of the value of the 
1/ t ^ 

ratio = 'W’ero made ; three determinations being the normal number, 

1 — it 


and in some cases four, five, or even more : — 

Exjp&ri/tn,mt I. — ^New coil of annealed palladium wire, inch dia- 
meter, charged to saturation by battery (1st charge). 

Exjperhnent II. — Same coil, partially charged by battery (2nd 
charge). 

Experiment III. — Same coil, charged to saturation (3rd charge). 

Experiment IV. — Same coil, charged to saturation, and then partially 
discharged by heating (4th charge). 


Water-equivalent of calorimeter 113*8 grams. 

Weight of palladium 15*80 „ 



I. 

11. 

m. 

17. 

Volume at O^and 760nim. of oedudod hydrogen 
Wftiglif; of dittn iT» ^fi.nia 

956 c.o. 
0*0853 

816 

0*0282 

880 

0-0786 

878 

0-0338 

r 

Value of ratio x 

AvATILgA . 

•0U67 

•OllW 

•01176 

•01048 

•01067 

•01060 

■01061 

•01073 

•01173 

-01186 

■01187 

•01199 

•01081 

•01082 

•01086 

•01088 

•oii7o 

■08345 

0-1060 

•07586 

*01186 

*08463 

•01084 

•07767 

Specific heat between 15® and 100® of f 
charged palladium \ 


Experiment V. — ^Another coil of palladium wire, -yV diameter, 
charged to saturation by battery (1st charge). 

ExperimeiU VI, — Same coil, wvturated and partially discharged by 
heat (2nd ebarge). 

Experiment VII. — Same coil, partially dbargod by battery (3rd 
charge). 

Eaperiment VIII. — Same coil, saturated (4th charge). 

ExpeHment IX. — Same coil, saturated (5th charge). 

Water-equivalent of calorimeter 85*8 grams. 

Weight of paUadium 29*46 „ 
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V. 

YI. 

m 

Yin. 

IX. 

C.C. of hydrogen at 0°and 760min 

Weight of ditto 

1938 

0 1730 

loss 

■0945 


1782 

•1691 

J 

1566 

1389 

Talne of ratio ^ S 

f 

[ 

*0285 

•0286 

*0289 

B 

I 

ill 

■ 

T - / 

Average .1 

B 

1 

B 

1 *0282 
■08168 

•0279 

•08087 

Specific heat between 15’ and 100° I 
of charged palladinm , j 


Sj^eriment X. — Annealed paUadimn foil, 0*168 gram to tlie square 
centimeter, partially charged by battery ( 1 st charge). 

S^eriment XI. — ^Ditto, fully charged (2nd charge). 

JEsdpenment XII. ^Ditto, charged to saturation and partially dis- 
charged by heat (3rd charge). 

Wato-eqnivalent of calorimeter 85*8 grams. 

Weight of palladium. 15 045 



X. 

XI. 

XH. 

cc. of hydrogen at 0° at 7fiOTnTn 

244. 

•0218 

923 

•0824 

486 

•0434 

Weight of ditto ^ . 

Yalne of ratio J 

X - j 

ATerm. 

'01267 

•01272 

*01291 

•01477 

•01498 

•01501 

•01601 

■01333 

•01317 

-01368 

•01392 

•01277 

•07278 

01194 

•08474 

•01380 
■0773 li 

Spedfe heat between 15° and 10(f of 1 
<^arged palladinm J 


the determinatioiis of the specific heat of palladram dmi-ircl 
TOtt hydrogen, the specific heat of the ocdnded hydrogen is calculated 
by the formula — 


X = "h ^g')g — w 8* 
1 ?^ ' 


(Xo. 2 .) 


wh«e^ and w' are the weights of palladium and lydrogen lespco- 


« the specific heat of the charged metal, 
s' that of the palladium itself (uncharged) ; 


the ap^ca^ of the formula being of course dependent on the 
assumption that the palladinm and hydrogen both retail in the ohiwged 
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metal the specific heats that they would otherwise possess if not asso- 
ciated; that the charged palladium is, as Graham’s experiments 
indicated, tm alloy ^ 

The determinations of the specific heat of the palladium required for 
this mode of calculation were made in precisely the same way as those 
of the charged metal, formula No. 1 being omployod, the value of 
being = 0. : it was thus found, as might bo expected d priori, that the 
specific heat of the palladium varies with each successive charging and 
discharging; the metal becomes more porous and spongy, the spe- 
cific heat becoming higher ; thus the following values were obtained 
between 100® and 15° and between -|- 15° and 10°. 

Between 15° and 100° — 

(A.) Annealed palladium, uncharged. 

(B.) Annealed palladium, charged once to saturation and dis- 
charged by heat. 

(G.) Annealed palladium, charged three times to saturation and 
discharged by heat. 

(D.) Annealod palladium, chaiged fom* times to saturation and 
discharged by heat. 


Between 4-15° and — 10° : 

(E.) Palladium, charged four times and discharged by heat. 




Between 16® and 100®. 

_ 10 f> and 
+ 16“. 



A. 

B. 

0. 

D. 

E. 

Weight of palladium. ........ 


16-80 

29-46 

1 16-80 

29*46 

29-46 

Water eqtdyalent of oalOrimotor 

113-3 

86*8 

113-3 

86-8 

86-8 


r 

*0081 i 
•OOBU 

•02042 

•02056 

•00833 

■00840 

•02060 

•02064 

if 

Values of ratio ^ 

JL — f 

1 

•« 

•00827 

•00830 

•00843 

■020S8 

■0SS003 

•00848 

-02066 

•02066 

•02066 

-02081 

II 

Average 


■U)82G 

•02002 

•00840 

•02067 

-02032 

Specie heat of palladium* . , , 

■ 

•0B921 

•06007 


■06022 

•05918 


It hence appears that the speoifio heat of paUadiam, like that of the 
charged metal, is higher between 15° and 100° than between + 15° 


and — 10® ; thus — 

D gives between 15° and 100° - . *00022 

E gives between + 15° and — 10° *05918 

* Begnault obtained the voluo ‘05928 as the speoidc hoat of palladium between 
98® and 14®. 

VOL XXVT. K 
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experiments D and B bein^ made with, the same coil under the same 
conditions. 

The specific heat between 15® and 100® of the palljidiTim inci*eases 
with the increasing porosity of the metal produced by successive charg- 
ing and discharging. As it is impossible to say whether the altoration 
in the specific heat takes place at the entrance or exit of the hydrogen, 
the following mean values are taken as the specific heat of the pedhv- 
dium for the 1st, 2nd, 3rd, and 4th charges respectively. 

Observed specific heat. 

Annealed palladium 

Ditto afbei* once charging and 1 

discharging J 

M }3 99 

Ditto after three times ditto . • 

Ditto „ four times ditto • • . . 

There is therefore a slight uncertainty in the actual value of the 
specific heat of the palladium itself, which makes a corresponding dif- 
ference in that of the hydrogen deduced from the specific heats of the 
charged palladium and the uncharged metal ; the error from this source, 
however, does not exert any marked influence on the geneial character 
of the resnlts. 

From the preceding data the specific heat between + 15® and 100*' 
of the hydrogen occluded in the first twelve expeiimeuts is calculated 
as follows : — 



Number of Eipormioiii. 

L 

II. 

m. 

IV. 

V. 

VJ. 

Weight of pafiadium (ic) 

Ditto of occluded hydrogen («/) .... 
Specific heat of charged p^adium (s) . 

Number of charge 

Specific heat of pallsdium alone (&0 • . 

Ditto of occluded hvdrogen 

Grams hydrogen* per 1,000 of! 

panadiimfi .--ii.t. 

16-80 

•0853 

•0S345 

1 

-05964 
4. -49 

6-39 

15-80 

•028a 

•07586 

2 

06011 

8-87 

1-79 

15-80 

•0786 

•08t63 

3 

•06019 

4-99 

4-98 

15-80 

•0333 

•07757 

4 

■06022 
8 ‘31 

2-11 

29-46 

•1730 

•08310 

1 

•05961 

4-08 

6-86 

29-46 
09 i5 
•07577 
a 

•06011 

1-95 

3-21 


Mean values taken. 

0*05921 1 


1 

0-06007 j 

^Por 1st charge 

0-05964 

1 

J 

► ,, 2nd ,, 

O-OCOll 

1 

0-06022 J 

^ 99 99 

0-06019 

1 

0-06022 J 

^ „ 4tlx „ 

0-0C022 
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Number of Expenmont. 



VII. 



X. 

XI 

XIL 


29 -40 
0137 
•06S63 
3 

06010 
6 76 

1*18 

29*46 

1591 

0816b 

4 

06022 
4 06 

5*10 

29*46 

1389 

•08087 

5 

*06022 

i-lO 

4 69 

15 015 
0218 
07273 
1 

05961 
9 10 

1 45 

1 

15 045 
*0431 
•07734 
3 

06019 
6 02 

2 88 

Ditto of occluded hydrogen («?') .... 
Specific heat of charged pajJUdmm (6) . 
Nuinber of 

Specific heat of palladium alone (sO - . 

Ditto of occluded hydrogen 

Grams of hydrogen pci 1,000 of! 
palladium J 


If these results be gi'jiphioally i*epreheuted with the specific heats of 
hydrogen as abscissiB and tlic qtuiniitics of hydrogen per 1000 of palla- 
dium as ordinates, a scries of points is obtained which, with one excep- 
tion, lie within a small disiniico from n,Qnoan curve ; the point which does 
not come near this curve is that deduced from Kxpeidmont VII, whore a 
partial charge was communicated by the battery. It is inferred from 
this that the dilForouoe& noticed between the res alts actually obtained 
and the mean carve are not improbably duo to irrcgidiirity in the dis- 
tribution of the hydrogen tlu*oughout tho palladium. In Experi- 
ment VII the abnormaJ result noticed is just that which would be 
produced if a part of the wire wore highly charged with hydi'ogon and 
the rest but little charged ; a result oxti*omely likely to be produced by 
the mode of charging. Where tlio smaller charges were obtained by 
saturating the wire and thou expelling pai*t of the charge by heat, 
there is a greater chance of imiformity in the distribution of the 
hydrogeu, and accordingly tho poinis approximate more closely to tho 
mean curve. On tlie other hand, tho points obtained from Experiments 
II and X, whenp«ni*tial chargesonly werocouniiuuicatedby tho battery, 
lie neao.^ to the nunm curve. It is nobicctiblo that iu those cases 
thinner wire than iliat employed in Experiment VII, and foil wei-e 
respectively used, and hence Uio chauccb in iavour of uniform dibtribu- 
tion of hydrogen are gi*oaior than iu Exporimout VII. 

JSjsperlmeui XIII. — Tho cliarged palladium wire employed in Experi- 
ment VTIJ was also used in tho following dotormiriatiou of tho spooific 
heat of tho chaa’god metal betweon — 10® and 4- lf5®. 

Water-equivalent of caJorimoter 85’8 grams. 

Weight of paUadium . . 29‘46 „ 
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c.c. of hydrogen at 0® and ?60 noim 1782 

Weight of ditto 0-1591 


, ( -0272 

Yalnes of ratio ^ ^ < *0277 

L *0281 


Average -0277 

SpecifiLc heat between — 10° and 4- 15° of 1 .Qgo^g 
charged palladium / 


It hence appears that the specific heat of the charged palladium 
between 15° and 100° is perceptibly higher than that botweeu +15° 


and — 10°; thus — 

Experiment YIII. — Between + 15° and 100° *08191 

Experiment XIII. — ^Between + 15° and — 10° *08040 


these two values being obtained with the same charge. 

Calculating [by formula 2], the specific heat of the occluded hydro- 
gen, the value 3*98 is obtained, whence it would appeal* that the specific 
heat of occluded hydrogen is slightly lower between — 10° and + 15® 
than between 15° and 100° ; thus Experiments YIII and XIII wei-e 
made with the same charge, and gave the numbers — 


Experiment YIII. — ^Between 15° and 100° 4*06 

Experiment XTII. — ^Between + 15° and — 10° 8*98 


The difference observed in these two cases, however, is so small that 
it may easily be due to errors of experiment ; so that not improbably 
the specific heat of the occluded hydrogen, like that of the ixoe gas, is 
independent of the temperature. 

Mc^eriment XIY.— Graham’s researches have shown that ilu* 
occlusion of hydrogen by palladium causes an extension in tho length 
of the wire used, which is followed by a jpernutneiti rvttnciUui of an 
almost equal amount when the hydrogen is expelled. Alloys of palla- 
dium and silver, or gold, containing 20 per cent, of the other inoial, on 
the other hand, increase in length when charged with hydrogen to «n 
extent double that exhibited by pure palladium, and on expulsion of 
the hydrogen return to their original dimensions without suflbring any 
permanent retraction in length. The following experiments were insti- 
tuted in order to ascertain if this property of such alloys is associated 
with any difference in the specific heat of the occluded hydrogen. A 
spiral coil of wire of palladium-gold alloy, containing 20 per cent, of 
the latter metal, was charged by the battery, and examined in pre- 
cisely the same way as the palladium coils above described. The 
following numbers were obtained ; — 
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Btejperimenf XV. — ^AUoy cliargod with hydrogen to saturation. 
JEIxjpei-inhenf XVI. — ^Alloy charged to saturation and partially dis- 
charged by heat. 

BxjpcnmQint XVLI. — ^Alloy partially charged by battery. 


Water-equivalent of calorimeter 86*8 grams. 

Weight of alloy 9*81 „ 

Palladinm contained in alloy. 7*848 „ 



XIV. 

XV. 

XVT. 

C.C. of hydrogen at 0^ and 760 mm. .... 

Wnighfi nf rliiio .................... 

S?5 

•0243 

14 1 

0129 

92 

•0082 


< 1 
Values of ratio ^ 1 ^ -< 

0764 

•0750 

•0782 

•0784 

•0728 

0720 

•0736 

* 

•0671 

•0674 

■0678 

Average 

•0770 

•OC718 


•0674 

•06889 

Specific hcai of cluirgpd alloy bclvrooii\ 
Ifi'andlOOP J 


The alloy itself gave the following numbers after onco charging 
and discharging : — 


Weight of alloy 

9*81 grams. 

Wator-equivalont of calorimeter 

85-8 

r 

•00626 

- / 1 
Values of == 7 * * ' - . • . y 

*00630 

rn ^ jf 1 

*00634 

L 

•00640 

Avonigo 

•mm 

Specilic boat boiween 1*6* and JOO" of alloy 

■05533 


Hence the following values for the specific heat of ilio occluded 
hydrogen are cjilculated ; — 



XIV. 

XV. 

xn. 

Specifio heat between 15° and KKf of 1 

occluded hydrogen J 

Q-rams of hydrogen per 1,000 of palla- ) 
dinm J 


4*82 

3 12 

6*55 

1-64 

4*34 

1*04 


If these three results be graphically reprosentod on the same scale as 
the former values, it is found that Experiment XVI, where the wire was 
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partially charged by the battery, gives (like Experiment VTI) an utterly 
abnormal result, whereas Experiments XI Y and XY yield two points 
that appear to be situated on a curve parallel io that dedtued ahone 
frcytn joalladium (done. It would naturally be expected that tliepi’o- 
sence of the gold in the alloy would modify the relations of the p^la- 
dium to the hydrogen, and would consequently tend to shift the curve 
to another and probably parallel position. 

The results obtained with the palladium-gold alloy therefore corro- 
borate those obtained with pure palladium, and taking them into 
account with the abnormal results obtained in Experiments YTI 
and XVT, lead to the conclusion that the main cause of the variations 
from the mean curve noticed in the other experiments is the iiTeguIar 
distribution of the hydrogen through the palladium. 

The consideration of the foregoing results seems to point to one or 
other of the following conclusions : — 

(1.) The highest values being obtained where the lowest charges of 
hydrogen are occluded, it might be supposed that the hydrogen firal 
taken up is in a quasi-Hquid condition; for, as is well known, the 
specific heat of bodies in the liquid state is much higher than that 
when in the gaseous or solid form. The product of the combining 
number of bromine and its specific heat in the liquid state is clo^o 
upon 9^ whence it might be surmised that the specific heat of liquid 
hydrogen would be about 9, thus giving the same product. The later 
portions of hydrogen taken up might he considered to be in a condi- 
tion more approaching that of a gas, and having consoqueutly a much 
less specific heat than the qnasi-liquefied portions first taken np. 

The numbers obtained above do not appear to indicate any iu<iirk( <1 
break or sudden fall from abigh to a low value for tbe specific boai of Hie 
occluded hydrogen ; hence the above explanation would tend to iiulieale 
a continuity heiireen the quasUliquid and quasi-ynsooa^ in wliicOi 

the hydrogen is considered to ex^t in the lower and higher portions of 
a saturating charge respectively. 

Or (2), the fhndamental assumption that in the chai*ged pulhuliuui 
the metal and the hydrogen retain their original specific heats is jx’r- 
haps untenable; in other words, palladium-hydrogeniura, contwivy io 
Graham’s conclusions, is not an alloy bnt approximates moro to the 
nature of ordinary solutions of gases in liquids. The researches of 
Marignac ou hydrochloric acid solutions, for instance {Thil. [4], 
xli, 134) (some of whose results we have repeated and verified), indi- 
cate that the water and hydrogen chloride do not retain their 
original specific heats: for the specific heat of a given solution of 
hydrogen chloride in water is always such that a given weight of sneh 
solution parts with less heat in cooling through a given range of tem- 
perature than would be lost by the water contained in the solution in 
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cooling tlirongli the same ranges the specific heat of the hydrogen 
chloi’ide mnst be negative if that of the water remain unity. 

It is curious that in the case of hydrochloric acid the specific heat of 
a solution is te^s than that doduciblc from the specific heats of the cou- 
stituents in the liquid and gaseous states respectively, whilst in the case 
of solution of hydrogen in palladium, the specific heat of the “ solidified 
solution is always greater that deducible from the specific heats of 

the constituents in the solid and gaseous states respectively. 

TVom the great differences in the specific lieat of the occluded hydro- 
gen calculated as above, it is evident that oharged palladium cannot be 
regarded as a mixture of a definite palladium hydride, Pd„Htt, and excess 
of palladium, for in that case either a constant value w'ould be found, 
or the alteration in specific heat of the hydi^ogon calculated as above 
would be proportionate to the quantity of hydrogen, which is not the 
case, the mean curve being actually a curve and not a straight 
line. 

If, therefore, palladium charged to various extents with hydrogen bo 
neither mixtures of pallndjitim and hydi'ogen, nor of palladium hydride 
and palladium, it will follow f hat each several charge must be rcgai*ded as 
giving rise to a distinct compound, and therefore that palladium and 
hydrogen, like hydrogen chloride and water, are capable of entering 
into combination in proportions which are noi expressible by iakirig 
and comparmg simple multiples of the combining numbers of these 
elements respectively, in proportions which are mi expressible by 
simple formula. 


VI n . — On the Htmdcurtlising of ArJfls. 

By Waltrr Nonii UARTriUY, F.O.S., King’s Collego, London. 

Destring on one occasion to standjirdizo a nearly nomruil solution of 
sulphuric acid in a short space of time, the following inotbod occurred 
to me, which is so convenient that T have over since employed it. 

A block of sodium is cleansed from naphtlia by pressure between 
folds of filter-paper, and cut rapidly with a largo cork-knife, so that 
each surface is but very little tarnished, giving the metal a purplish or 
bluish tint. The piece of metal, which of course must not be touched 
with the fingers, is instantly placed in a capsule, such as may he made 
out of two test-tubes by cutting off tboir lips and inverting one within 
the other. When the tubes fit properly, sodium can bo weighed in 
them as accurately as can be wished. The sodium is dissolved in 50 
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to 100 C.O. of pxire alcohol, in a flask of 350 o.e. capacity, iho neck of 
which is inclined, a stream of water ranning over the body of ihe flask 
to cool it. When the sodium ethylate becomes viscid and the action 
slow, a drop of water may be added, and this effects quietly and com- 
pletely the solution of the metal. If a deci-normal solution of alkali is 
desired, it is only necessary to make up the liquid to the required 
volume. If, however, a simple titration to fix the strength of an acid 
is wanted, dilute with an equal bulk or more of water, and proceed as 
usual. 

That the method is a good one is evidenced by the fact that students 
obtain better results with it than by titrating with sodium carbo- 
nate, because the solution is almost entirely caustic, which saves them 
much of the trouble caused by the liberation of a large quantiiy of cjir- 
bonic acid in the ordinary way. The first attempt at quantitative work, 
made by Mr. Duncan, a student in this laboratory, gave the following 
results ; — 

Weight of Acid H3SO4 in 

sodium. c c. 1000. 

(1) 0*620 required 25*8 = 51*20 

(2) 0*ri3 „ 29*7 = 51*13 

(3) 0*742 „ 30*7 = 51*42 

Mean = 51*26 

The pieces of sodium were weighed in a capsule and dropped one 
after the other into flasks containing alcohol, the weight of each pi(*co 
of sodium being of course known by diflFerence. 

Two precipitations with barium chloride of 25 c.o, of tho acid gtive 
in each case 3*041 grams BaSO^, indicating 51*2 parts H^SOa per 1,000. 
Titration with sodium carbonate gave 61*8 — 51*4 and 50* li i)nrtH Tl^SOj 
, in 1,000. I have prepared caustic soda, when wanting a little quiO* 
pure as a reagent, by commencing the solution a*? above in jvlcohol 
until the action was sluggish, then adding a little water and a little 
sodiuuG^ keeping the liquid thick, finally adding more watcu*, and 
evaporating down. 
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General and Physical Chemistry. 

Direct Visibility of the Ultra-violet Rasrs. By M. Sbkulig 
(P ogg. Arm., cxlvi, 157). 

By viewing the dhoot soliu* Rpocirnm ilirougli a HpcctroRCopo with two 
flint glass prisms, and iidjasling tlio collimator so that ihe sun’s 
image was projected on iho rolracting surface of tlio piism, the author 
was able to see the light of the speotram and the dark linos as far as 
the N-gronp. The colour of tho light wiis light-blue, or almost silver- 
grey, without a trace of rod. On nitorposiiig a bine glass, the field of 
the telescope appeared to bo filled with a light-blue mist, liko the 
fluorescent light of qniiihio, w ith tho dark linos in tho back drawn, as 
it were, on a silver band. With a violet glass, the nebulous light dis- 
appears entirely, and tho silver baud is much more distinctly seen, 
with all tho lines on a perfectly dark tie Id. Tho linos thus seen were 
found to agree exactly in posilieii with those wliich Muller htxs de- 
termined by comparison of photogmphie spectra (see his Lrhrhuch 
der PIuhHc). 

H. W. 

Bunsen's Chromic Acid Battery. By Jou. MiiLmit (Dingl. 
Pulyt. J., e(*v, 104—109). 

Tnn olcctroinotivc forces o, and tho iiitoriial resistonoe, ca, of a Bunsen’s 
chromic acid battery wei*e tbiiiid to b(»^ — 



r. 

U. 

At i he comni<»nr(unont , . . 

21 

o*8;i 

After 45 minuf<*s 

21-3 

()-r)3 

»<> 

S»-7 

21!» 


The elect romotiv(» for(»e had not diminished during tho first 45 
minutes, whilst tho resisiaiu^e hml increased. After 90 minutos iho 
olcctnnnotive ibreo had sunk to h'ss than one half, wliilst tlio resist aiico 
had become ncai‘ly seven times as gi*oat as at fii^sl. AH bough tho 
battery gives highly satisfaetory results for a cert n in length of time, it 
follo^vb irom the above numlx'i's that it cannot employed with lul- 
vantago when the current has smik below one-third of its oingiual 
stren^h, as then the electromotive force diminishes as rapidly as the 
resistance increases. When tho same zinc and carbon, which in tlie 
chromate solution had given an electi'oinotive force of 21, wore im- 
mersed in dilute sulphunc acid, where tlio galvanic polarisation was 
not prevented, the electromotive force was only 2*8. 


R. S. 
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On the Affinity of Hydrogen for the Hon-metallio Elements. 

By Juiiius Thomsjsn (Deut. Chem. Ges. Ber., v, 769 — 776). 

As the heats of combmation of hydrogen mtli the non-meialli<* 
elements are involved in many thermo-chemical calculations, the 
author has thought it important to re-detcnnine them. 

1. GhJmine. — ^The reaction (H,C1) = 22001 hcat-nnits was dotor- 
mined by direct combustion of chlorine in dry hydrogen. (HOLAq), 
or the absorption of gaseous hydrogen chlonde by water was found 
to famish 17S14 heat-units, from which follows (H,01,Aq) = 3931/) 
heat-units. 

2. Bromine. — On decomposing an aqueous solution of polasbiuin 
bromide by chlorine, the liberated bromine then remaining in solution, 
it was found that EIBrAq,01 = 11478 heat-umts. From this and 
from the previously determined reactions (Br,Aq) = 539 heat- units, 
(H,Cl,Aq) = 39315 heat-nnils, (EH0,H01Aq) = 13740 heat-units, 
and (KHOAq,HBrAq) = 13750 heat-units, doiive (BrAq,H) = 
27837 heat-units, and (Br,H,Aq) = 28076 heat-units. As the absorj)- 
tion of hydrogen bromide hy water or (HBr,Aq) gives 19207 hoat- 
nnits, we obts^ finally 8440 heat-nnits as expressing tho affinity of 
bromine for hydrogen. 

8. Iodine. — ^The experimental results (KIAq,01) = 26200 heat- 
units, (HKOAq,HIAq) = 13675 heat-units, (HI,Aq) = 19207 heat- 
nnits, give hy calculation (H,T,Aq) = 18171 heat-nmts, and (I,H) = 
— 6036 heat-units. 

4- Ozygen . — ^Direct experiment gave (H2,0) = 68357 heat-units. 

5. Sulphur . — The heat was estimated which is evolved on passing 
gaseons hydrogen sulphide into a solution of iodine m dilute hydiiodic 
acid, in which iodine dissolves more fredy than in pm'e water and witli- 
ont change of temperature. The expoiumeutal results (l 2 ,Aq,BHj) = 
21830 heat-units, and (I,H,Aq) = 13171 heat-umts, furnish (H^S) = 
4512 heat-units, and, as (H*S,Aq) is 4754 heat-units, tho total heat 
of combination of hydrogen sulphide dissolved in water is expressed by 
(H 2 ,S,Aq) = 9266 heat-units. 

6. Nitrogen. — Every atom of chlorine passed into an aqueous solution 
of ^monia produces 39871 heat-umts, or (wNHjAqjOl) = 39H71 hoal- 
units, and as besides (HCl,Aq,NB[aAq) = 12270 heat-units, we obt.tin 
for the affinity between hydrogen and nitrogen in an nqueous unnnouin 
solution — 

fN,H 3 ,Aq) = 35142 heat-nnits. 

But (NHjjAq) = 8435 „ ; thorcfoio 

(]Sr,H3) = 26707 

The mode of calculating the total heat of combination of tho ammo- 
nium compounds is indicated by the equation — 

(ITHfcCUq) = (TO,Aq) + (H.01,Aq) + Cl^HaAq,H01Aq). 

^ From his former determinations of the reactions on the right-hand 
side the author obtains — 

(NjH^jOljAq) =; 86730 heat-units, 

(hr,H4,Br,Aq) = 75790 
(TSr,H4,I,Aq) = 60580 
(N,H 5 ,S,Aq) = 50600 
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As also the latent heats of solution of the first three of these compounds 
are known — 

(!N'HtC],Aq) = — 3R80 hoat-nnits. 

fNHiBr,Aq) = - 4380 

<NHJ,Aq) = - 3650 

the heats of combination of tho ammonium compounds in the solid 
state can bo calculated — 

(]Sr,H 4 ,-Cl,) = 90610 heat-units. 

(N,H„Br) = 80170 
(]Sr,HiJ) = 04130 

7, Oarhon , — The author has not only rocloierminod the heats of com- 
bustion of ethylene, but also estimated thaii of acetylene. 

Mars7i~gas , — ^As tho heats of combustion of marsh-gas, as found by 
Dulong, Andrews, Pavre, and Silbermann do not differ much from 
each other, the author adopts the moan of these determinations — 

OHt,Oi = 20900 heat-units, 

from which tho affinity of hydrogen and carbon follows by tho 
equation— 

(OHt,O0 = 209900 hoat-uniis = (C,0,) + 2(ff„0) - (C,H0. 

If for (0,Ojs) we introduce the jiumber found for tho heat of combus- 
tion of graphite, then 

(0,Hi) = 20420 heat- an its. 

« 

Thp affimty of mrbon uml Infdrotfru hi marsh gas is fhore/ore positiue, 
mthiflGur . — Tho heal of combustion of this gas is, according to the 
author’s expcanincnis — 

(Cairi,Ofl) = 33t800 hoafc-unitH, 

from which, by tho etpiatioii — 

(CalT,.()„) = 2(0,0,) + 2(IC„0) ^ (O8,n0, 

follows 

ss: -- 108R0 heai-uuiis. 

Acfij/Ieiw , — Tho affiniiy of carbon and hydrogni in ac(»tyloue is cal- 
culated from its lieat of ($oin bust ion — 

(C 2 Hj,Oc) = 310670 heat-units, 

from which, by the equation — 

(cya„o,) = 2(0,0,) + (h„0) - co«h,), 

fglltrwB 

(C„H,) = - WOlO heat-nnits. 

Tho afflniiy of hydrop^on for ovory first member of tho four natural 
gi-onps of the non-metallio elements is positiro, but climinisbes for the 
members with greater atomic weights, and is even negatiTe fbr some of 
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iihe lugliest members. Althougb no satisfactory explanation of tliis cjin 
be given at present, it mnst, at all events, be remembered that many 
thermo-cbemical equations do not represent the actual physical con- 
ditions, inasmnoli as they express the reactions of atoms upon each 
other instead of molecules. Thus the heat of combustion of hydrogen 
in chlorine ought to be expressed, not by OlH = 22001 heat-units, but 
by (Cl3,H2) =4!4!002 heat-units, and the true value of the (01, H) can only 
be (idoulated from the equation (Cl 2 ,H 2 ) = 2(C1,H) — (01,01) (H,H), 
in which the terms on the right hand side are at present unknown. 

From the reactions — 

(02,H2) = — 55010 heat-units. 

(02, H*) = - 10880 

(0,H4) = + 20420 

it might appear that the affinity of carbon for hydrogen is negative*, 
but as the hydrocarbons once formed produce a gi*cat amount of hcjit 
in their combination with moi’e hydrogen, and are vomaikablo for thoir 
stability, it can scarcely be doubted that the affinity of carbon for hy- 
drogen is really positive. 

The fact that the formation of the lower compounds of carbon with 
hydrogen and oxygen produces less heat than their combination with 
more hydrogen or oxygen, and that the direct combination of carbon 
with other elements can only be effected at very high temperatures, can 
perhaps be explained by the following hypothesis : — 

The eafbon^ as it is Jaioicn ns yi'a^hite, dtamund, or chtrcnnl, is in a 
negative or passive condition^ out of loJiieh it must he hi ought hfore it 
can cJiemieallg comhitie with other elements, a oeifriin ti mount of force 
being n^’cessary to effect this transfermation from the pabstve into the 
chemically active state. 

This force cannot at present be estimated, but amounts probably <o 
about 70000 heat-units for every carbon atom. 

R. S. 

Slow Combustion. By P. J. Yan KuRCKnorK (Obem. News, 
xxvi, 211*— 221). 

The author’s expeininents were conducted by passing mixinrc's ol* 
oxygen and caabon monoxide, and also oxygen and ordinary coal gas 
(purified from carbon dioxide) tlu*ough U-tabes, containiug, (1) 
platinised asbestos, (2) puidfied pumice-stone, (3) purified pipe-day. By 
passing the resultant gases through lime-water, the formation of carbon 
dioxide, and thei*efore the combnstion of the gases used, was ronderod 
manifest. Platinized asbestos in every instance brought about tlu* 
slow combustion of the gases ; pipe-clay and pumice did not, unless i ho 
contact of the gases under their influence was protracted. I'be liighoi* 
the temperature the shorter the time of contact required. Painico-stone 
becomes thus active at a lower temperature than jiipc-clay, in the case* 
of carbon moxoxide, but the reverse is true when coal-gas is used. 
The carbon dioxide formed is for the greater pait retained by the pipe- 
clay ; also to some extent by pumice-stone ; and is expelled only at a 
higher temperature than that at which it is fonued. 


M. M. P. M. 
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Determination of the true Zero of Thermometers. 

By 0. Tellieb (Chem. News, xxvi, 219). 

In the author’s opinion the variation in the zero point of sensitive 
thermometers does not depend so much upon a modification of the 
glass, as nsnally admitted, as upon an oiToneons determination of the 
0®, and satisfactory reasons are advanced in support of this opinion. 
Of seven thermometers by the best makers, on]y one was found to indi- 
cate 0° correctly, the greatest variation being + 0'4®. The following 
method for dotoimining tho time zero, or, employing the author’s 
phraseology, tho “ terminus of congelation,” will be fonnd to give trust- 
worthy results : — 

A glass vessel containing wstlor is placed in a roMgorating mixture, 
and the fcompcj*atnro of tho water lowered to —2° or —3°. The vessel 
is then removed from the mixture, and the thci’inomctcrs to ho gra- 
duated are immersed in the water. On tlio introduction of a small 
piece of ico, the water suddenly freezes, and at tho same time tlie tem- 
perature rises to 0“. When no ic(' is at hand, the temperature of the 
water should be brought down to —4'*, when, by giving a gentle tap 
with a glass rod to tho bottom of tho vessel, congelation of the wat^ 
will onsuo, and the temperature rise to tho true 0*’ absolutely. 

J. W. 


Begolation of Gas Flames for Temperatures above the Boiling- 
point of Mercury. By G. Mvi^ks (Dout. Ohem. Gcs. Box\, v., 
859). 

The author refers to a modification of Schlosing’s regulator, in which, 
instead of the mercury reservoii*, a roservoir of air consisting of four tubes, 
each 15 cm. long and 2 em. witlo, i>laccd side by side, is onmloyed. The 
variatiou with tho moditied iustrumout docs not exceed 5 . It cannot 
be employed, however, in its ])rosont form for iomporatui*oB above the 
boiling point of mcivury; and tho same ol)jection aj)plies, according to 
tho author, to thcrt*(*eu11y descriln^d regulators of#leannel and Martenson 
(Ohoiti. UenfralbL 450 and 49?). 

II. E. A. 


Researches on Crystalline Dissociation. A Kew Method of 
Studying the Coercive Action of Salts on Water at Different 
Temperatures. By P. A. Fwke and 0. A. VAiiSON (Oompt. 
rend., Ixxv, lOGU, 1071). 

The authors hove hitherto studied the coercive action of salts on water, 
by means of tho deter mi nation of the donsitios of tho saline solntions ; 
but as this meibod docs not allow of obseiwing the piogross of the 
action, or tho modifications con'CHponding to the changes of tempera- 
ture, they have devised a special apparatus for this pmposo. It con- 
sists of a glass vessel of known capacity, having at its upper extremity 
two tubulures furnished witli mohillic sci'cw caps. Tlirough one of 
those passes tho stem of a thonnomoter, and in tho otlier — ^whioh is 
furnished with a lateral stopcock — ^is inserted a narrow tube, graduated 
in fraotionB of tho capacity of tho rosorvoir. Tlio vessel being com- 
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pletely filled mtih the saline solution, the stopcock is closed, and a 
column of pure water introduced into the graduated tube, to prevent 
crystallisation there, the two liquids being impcrrcotly sepamted by a 
glass bulb, which acts as a sort of valve. 

This apparatus is useful, not only for determining tho co-efficiont of 
contraction of liquids and saline solutions, bnt also of solid bodies, by 
introducing them into the apparatus containing a liquid which has no 
action on them, and whoso co-efficient is already Imown. It will be 
especially useful in analysing the phenomenon of contraction which takes 
place in water under the infiuence of the salt it holds in solution. The 
authors have employed it iu observing the changes which take place 
during the separation of anhydrous sodium sulphate, when the tem- 
peratuire of a solution of that salt saturated at 32*^° is raised ; thoy 
have also observed the effects produced on lowering the tempoiur. 
ture of a similar solution, and find that when no separation of crystals 
occurred, the solntion remaining supersaturated, the contraction was 
considerably less than when crystallisation was induced by the inti’oduo- 
tion of a minute crystal into the liquid through the calibrated tube. In 
the latter case the temperature of the solution rose from 21*40® to 
29*86®, and it was found that a much longer time was required for it 
to return to the normal temperature than for a supersaturated solution 
owing to the crystals being bad conductors of heat. From this it would 
seem that the supersatumted solution, and the solution of tho salt 
which has deposited the crystals, are in very difibrent coercive states, 
the potential force stored up as it were in the supersatumted solution 
presenting a stiiking analogy with that in explosive substances. 

0. E. G. 


Whe Stmctiire of Isomorphons Crystals. By H. Baujsihaubk 
(Deut. Chem. Ges. Ber., v, 867 — 869). 

The author refers to Rammelsberg’s view (Beut Ohem, Qe$. Ber,, ii, 31) 
that the molecule of a ciystal consists of a group of single molecules, 
and to the discussion (ibid, ii, 662) of tho isomorphism of‘ certain fon^ous 
salts inith magnesium or calcium salts by Kekule, wlio was led to 
infer that a like crystalline foim does not necessarily imply a similarity 
of the molecnles on all sides, but may be a consequence oJ’paitial sinii- 
larity, and perhaps even of sirmlarify on one side only of the mole- 
cules. 

Cei-tain observations made by the author on tho foim of ihe corrosion- 
figures produced by the action of solvents on various isomorplioiis 
crystals appear to him to favour this latter view. These comision 
figures are mostly microscopic hollows bounded by regular surfaces, the 
form of which evidently bears a cei*tain relation to tho general px^opor- 
tions of symmetry of the crystal. The figures produced on isomorphous 
crystals always exhibit a certain similarity of form, but have not always 
the same position relatire to the surfaces of the ciystal. Thus there is 
no important difference between the figures produced by water With ilie 
isomorphous members of the monoclinic group, sulphate of iron, 
sulphate of i^n and ammonium, sulphate of nickel and potassium, and 
sulphate of nickel and aiiomionitim. The figures correspond in position, 
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althougb. the analogoub surfaces of these bodies do not behave in exactly 
the same manner (which is in accordance with the slight differences of 
angle existing between them). In particular the figures on the two 
latter salts resemble each other very olos(*lj. 

The group calcspar, dolomite, and spathic iron ore exhibits a contrary 
behaviour. Hydrochloi*ic acid produces on the rhombohedral cleavage- 
planes of calcspar hollows of the form of an isocoles triangle, with the 
apex towards the terminal summit of the ciystal. Similar figures are 
produced by hydrochloiic acid on the rhombohedral cleavage- planes of 
spathic iron ore, but in this case the base of the triangular hollow is 
towards the tmmiual summit of the crystal. According to Haushofer 
dolomite behaves simihudy to ftpc.tliic iron ore. 

The close resemblance or difference in the position of tlio corrosion- 
figures in these isomorphous bodies would appear to point to a resem- 
blance or difference in the structuro or molecular form of the crystals. 

H. E. A, 

New Application, of Tube Hydrometers, By Wilson H. Pile 
(Chem. Nows, xxvi, 248). 

A eLAis cylindrical tube of thin ghiss, closed at one end (a tube hydro- 
meter), can bo used for detonuimng tlio specific gravity of liquids, by 
employing it in tho following manner : — The tube is immersed in water, 
and water poni*ed into it niitil it floats upright. Tho surfaco of the 
water, both outside and inside the tube is noted, and tho tube below 
the latter mark divided into 1 1^5 parts. To ascertain tlio density of a 
liquid heavier than water, tho tube is immorsed in water at 15*5®, and 
the liquid to be tnod poured in until tbe instrument sinks to the upper 
mark. The etched divisions upon tho glass will then show the density 
of the liquid, according to 13aum5’b scale, in order to make a scale 
for liquids lighter thau water, the space below the surface of tho water 
in the tube must b{» divided into ifo parts, since Bauine’s degrees for 
light liquids differ fmii those employed for lieavy liquids ; ilie degrees 
ai-e then confciuued ujiwards for aliout ?0 jwrts. Tlieso divisions arc 
numbci-od upwards, ealhng the water-])oiut 1(1' (another poculiariiy of 
Baum6’s scale). I'lio tube wlieti anistruetcd is tiiado use of, as in the 
l)i*eviouh instance. 

Thopiincipal im 1 vantage elaimed for th<*se hydromoters by the author 
is, that tlioy can be uhe<l with exceedingly snuill (juantities of liquid. 

J. W. 

A New Water Air-Pump. By 0. CiiwjsTiANSFur 

(Pogg. Ann. cxlvi, 155). 

This is a modification of the well-known aspimtor of Johnson. A 
thick-sided caoutchouc tube attached to a water-tap, is pioioed a little 
below with a red-hot needle, and into the aperture thus made is inserted 
the shoi*ier arm of a glass tube, bent at riglit angles, the aperture 
being directed downwards. On sotting tho water running, only a slight 
suction is perceived until the caoutchouc tube is pinched a Uttlo below 
the end of tho glaes inbo. Tho point at which the pressure must be 
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made in order to produce the most rapid exhaustion must be found by 
trial. When the apparatus acts well, the pressure in a vessel connected 
with the glass tube may be reduced very nearly to the tension of water- 
vapour at the temperature existing in the vessel. ^ ^ 

A]^licaiion of the Wai&r Ah-^Fivmp to JSveupomfion, Distillation, Filfnt- 
tion, &o,, in va>cuo. By R. A. Wolff (Dingl. Polyt., J., cev, 305— 
310). 

An Improved Form of Filter^Dimp. By T. B. Thorpe (Phil. Mag. [4], 

xliv, 240). 


Convenient Gas-Oenerators, By V. Wabtha (Dingl. Polyt. J., cev, 

203). 


Ohseivations on the Mercimj Calorimeter, By M. Berth BLOT (Bull. 
Soc. Ohim. [2], xviii, 57, 388). 


Observations on the Criticisms which have been made respecting the 
Merrwry Calorimeter, ByP. A. Pavbe (Ann. Ohim. Phys. [4],xxvi, 
384 ; Bxdl. Soc. Ohim. [2], xviii, 385). 

On the Nature of the Blements, By J. Gboshans (Deut. Ohem. Ges, 
Ber., V, 689, 754). 


Inorganic Chemistry. 


iPreparation of Ptire Hydrochloric Acid. By Hermann Hauer; 
also hy Th, Diez (Ohem. Centr., 1872, 418). 

Ha&bb docs not consider the method of Bettendorf trust wortliy, nxid 
suggests a plan which consists in diluting the acid to 1*13 bp.gr., 
digesting at 30® with copper, and subsequently distilling. 

Diez suggests saturating the acid of 1*13 sp. gr. with sulphur- 
etted hydro^, allowing the arsenious sulphide to subside, then distil- 
ling the liquid as long as the distillate smells of the gas. 

A. T. 


Existence and Dissociation of Sxdphur Tetrachloride. By 
A.^^chaelis and 0. Schiffbbdecker (Deut. Ohem. Ges. Ber., 


Oabius considered snlphur tetrachloride to exist in the cliloiido satu- 
rated with chloime, principally because by treating it witli benzoic acid 
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and alcohol ho had obtained evidence that tliionyl chloride was formed, 
though not of conr&o in the fi-eo state. By acting upon sulphuric 
anhydride with sulphur chlonde anfl chlorine, the authors have suc- 
ceeded in ofetablishing beyond dispute this formation of thionyl chlo- 
ride, so much so, indeed, that tliis i*eaction actually furnishes an 
advantageous method of preparing this body. 

The sulphuric anhydride is distilled from its solution in sulphuric 
acid into flio sulphur dichloride in a current of chlorine. Towards the 
end of the experiment a little sulphurous anhydride is developed. The 
excess of chlorine is removed by a oun^ont of carbon dioxide and the 
product is distilled. There are thus obtained thionyl chloride and 
S2O3OI2. 

The thionyl oldorido being derived from sulphur toirachloride, the 
reaction will be roprosentod by the equation — 

SOU + S3O0 = SOOh + SaO.Cla, 


and the small quantity of suljdiurons anhydride that is formed may bo 
attributed to the action of sulphuric anhydride upon the thionyl chlo- 
ride formed. If the thionyl chloride he derived from sulphur dichloride by 
its direct oxidation, the I'oaction will bo represented by ihc equation — 


that is 
and 


4SO, + 2S01, = + SOOJ 2 + 

801, + SOa = SOOh + SO„ 
SOCI 4 -h 84 O, = SAOl, + SO> 


Tho authors bavo in fact ascertained that when SOOh and S 4 O 0 
react, nearly the calculated quantity of SjO^Ch and much SO^ oive pio- 
duccd. But that the thionyl chloride is formed from tho tetrachloride, 
and not from tho diehlorido of sulplinr in tlio process they adopt, is 
proved by the fact that tlio amount of it obtained is much in excess 
of that caicuLatod Iroui tho Hecond equation, and approaches ihat indi- 
cated by tho first; also by tho Htnallnoss of the quantity of sulx^hnrous 
anhydiide produced. 

When twice the qnaniityof the sulphur chloi’ido is employedj tho 
reaction takes place according to tin* ©(juntiou — 

SCh -h SO, = SOOU + SO. + Oh, 

the chloride SO.Ol. being bi'okeu up into its ^ occui*s 

when PClr, is employed. 

These results prove that SOU actmilly exists, bat in a dissodaied 
condition, even at -—ID", so that its molecule consists partly of SOU 
and partly of SOI. and 01 .- Its action is analogous to that of phos- 
phorus percliloride — 

POI5 + S.Oo = PCUO + 

POI 5 -p SO. =: P01.0 + SO. + OU 

SOU “t" Sat^o =5 80h.0 + SiOftCl.. 

SOU + so. == S 01.0 + so. + 01. 


vox. xxvr. 


L 
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Just as phosphorus perohloride at higher temperatures splits up into 
chlorine and POl^j, so that in a stream of gas only POlj I'oraaiiis, so sul- 
phur perohloride splits up into SOI2 and Olg, only that in this case the 
decomposition takes place at a much lower temperature. Herein lies 
the explanation of the fact observed by Hubner and Guovout, that sul- 
phur chloride satui*ated with chlorine is resolved by a cun*ent of cjubon 
dioxide into SOh and chlorine. 

Hence it appears that two chlorides of sulphur, as of phosphoms, 
exist, SGI2 and SOI4, from which are derived — 

SOI2O POLO 

SCI2S PCI3S, 

the compound S2CI2 being not a chlorido but a snlpho-ohlorido of 
sulphur. 

At ordinary temperatures sulphur chloride and SO3HCI react in a 
stream of chlorine like SCh and SO3, as lugards two-thirds of tho 
chloride; the remaining third behaves like SOh. Bnt wlion cooled 
down, a ci-ystalline body is obtained which appears to bo Millon*s 
SaOsOh, the rational formula of which may bo SO2CI — 0 — SOh. 

Michaelis inserts in a foot note particulars oommunioatod to him by 
Prof. Geuther of the action of PCh upon SiOeOh, and of POl* upon 
SO4H2. He himself had found that, when warmed together, POh and 
S2O6H3 yielded PCI3O and SO2 + CI2, instead of SO2OI3, and that in tho 
cold they had no ma r ked action upon each other. Geuther scaled them 
up and exposed them to sunshine for two years and a half, and obtained 
SOCI2, POCI3, and chlorine — 

S2O5OI2 + POlfi = 2SO3 + 2OI2 + POI3O 

PCh + SO2 = POI3O + SOlaO, 

so that in this case also, instead of S02C13, only its compouonts woi'o 
obtained. 

The action of POlj upon S04Hi is represented by tho oquaiiou — 
2SO4H2 + POI3 = SO3HCI + SO2 -f PO3H -f 2 CIH. 

III. D. 


On Barbaglia and Kekul6*s Explanation of the Action of Phos- 
phoric Chloride on Snlpho-chldrides. By A. AlioiiAiiiis 
(Dent. Ohem. Ges. Ber., v, 929). 


Barbaglia and Kekol^ have shown that benzonesulphonic chlorido is 
decomposed hy PCh at 200°, according to the equation — 

C3H5.SO3CI + PCI5 = OACl + SOOI3 + POCl,. 

They assume that in the first place PSOl, is formed, which is then 
con^ted by the yet unknown oxide of chlorine, OI2O2, simultaueouhlv 
produced into SOCIo and POClj ^ 

The author believes the leaction admits of a simpler mteiprciaiion, 
represented by the equafiou:, — 


C^H.SOaCl 4- CI2 = GH5OI + S02a, 
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Composition of Ammonium Amalgam. By B. Routludqe 
(OboTn. JNTowr, XX vi, 210 — 212). 

The aatljor lias cndcavoiivctl lo clolomiinc — 

(1.) Wliothor by tho dccomjKwiion of aranlofam, ammonia and 
hydrogen ai’O evolved in atomic proportions. To this his experiments 
answer yos. 

(2.) WheUier the ainmouinni which, he conclndes, is present in the 
amalgam, exists as a gas or ohomically combined with metallic mer- 
enry. To this his experiments ansnci* most pi*obably combined. Ho 
supposes, and this seems io be snppoi*ted by his oxperimouls, tliat a 
compound of ammonium and morenry is formed, but that this imme- 
diately begins to docomposo, and that tho ammonia and hydrogen thus 
set free got entangled iii the meixjiuy, and 6o canso it to swell and 
froth up. 

M. M. P. M. 

Preparation of Pare Potassium Bromide. By fc^AsihRES 
(Olicm iJontr., IH72, 4 111). 

To remove iodine, add e\<*(Ns of bromine waier, and b )il. Bromine 
may bo freed from clilormo by the addiiion of pitasdiim bromide. 
Pure potaasinm bicarbonate iiuiy bo used in tho priparation iiistocid of 
impure potassium hydi-ato. 

A. T. 

Action of Silica and analogous Oxides upon Sodium Carbon-* 
ate. By hi. MAi^nARn (Oompl. lend,, Ixxv, 472—474), 

WiinN silic'C acid and sodinin cjirboiinto are heated together in a 
pLitinnm crucible, the loss of <*arhoni«j acid is found to tend to a certain 
limit, dillcrei it for different teiniwnniuivs. Tho rnlo at which tho loss 
iuoroases with tho iinio can he (‘X])i’esHeil by tho oipialion — 


whci’O// = loss of carbonic swid, = time. 

In order to explain why the n'sult varies wth tho tem])orntnr<*, tho 
author assumes lliat at the comimmcoment of the i*t‘actiou an acid sili- 
cate is foraied, which decomposes agiiiii ijito neutral silicate and silicic 
acid, which acts n])on more sodium carbonate until a stato of eipiili- 
brium is attained botweou tho neutinl and acid silicates and tlie silicic 
acid. This ofpiilibrium is of coam» depimdont upon tho loinpoi’aturo. 
A similar explanation appli<‘4 probably to ilio reaction of the bibasio 
compounds, tiiiuiic acid and zirconia^ upon sodium carbonate- 

Alumina and feriio oxide, on tlio other hand, and hoi’ic acid behavo 
as monobasic acids ; wlicn molted with sodium carbonate tht*y form im- 
mediately or in a few mimitos, the compounds AbOj.NaiO, Pcj 0 ..Na 20 j 
and BoiOj-SHaiO, atid tho re-.ult is not mocblied by elevation of 
tempomturo. 

R. S. 

1 , 5i 



ABSTRACTS OF OHEMIOAIi PAPERS. 


156 

Magnesimn Oxychloride. By O. Ki?ausb 
(Ann. Ohem. Pharm., clxv, 38 — 4*4!). 

Beistder (Ami. Ohem. Pliarm., clir, 341) prepared a paste by mixing' 
magnesia mtb solution of magnesium cbloriclo, exposed it to the air 
during six months, and then analysed it. The carbonic acid pre- 
sent was calculated as anhydrous magnesium carbonate; this ’\vsin 
subtracted, and the residue was found to coiTospond approximat-oly 
with the formula MgOl3.6MgO + I7H2O. But as magnosiuiu 
hydrate is not entirely converted into carbonate by exposure to tho air', 
the author concludes that Bender’s results do not express the true 
composition of magnesium oxychloride. 

In order to determine this point, freshly ignited magnesia was treated 
with a large excess of magnesium chloride solution, the whole being 
heated in a water-bath, and continually agitated. When a microscopical 
examination showed that the solid portion of the mixtnro cousisiod 
entirely of needle-shaped crystals, the whole was tlirown on a filtor 
and washed with water. 

The needles thus obtained, when dried at 110“, wore found to consist 
of MgOh-lOMgO + I4H2O, and, when dried over sodinm hydrate, 
th^ were found to contain MgOl2.10MgO + I8H3O. 

The crystals of this magnesium oxychloride were destroyed when 
moist, by the action of carbonic anhydride- When, however, tho 
dry crystals were exposed to the action of this gas, no cliaugo was 
observed. 

These experiments show that the hydraulic mass formed by kneading 
magnesia with a solution of magnesium chloride, consists of basic mag- 
nesium carbonate and crystals of the compound MgC]a.lOMgO 4- 
ISBCsO. 

T. B. 

The Combinations of yttrium and of Erbium. By P. T. 0 Lk v k 
and O. Hcegluno (Bull. Soc. Chim, de Paris), 193— *201, and 
289—297). 

In an introductory sketch of the history of tho metals yi<.riiiin, 
erbium, terbium, &c., the authors lay befoi-o tho reader a coiiciHO hut 
interesting account of the investigations of earlier chemisis rcspecliug 
these metals. The chemistry of these elements as it exists at tlio 
present day, may he very briefly summarized. 

The existence of yttrium and erbium is undoubted, but tlio elc- 
mentary nature of terbium has never been either satisfiictovily ascer- 
tained or disproved. It is doubtful whether the combinations of yttrium 
and erbium have ever been obtained in a state of purity, and tlio deter- 
minations of their atomic weights have varied so greatly, that no 
reliance whatever can be placed upon them. The authors have there- 
fore undertaken a new series of researches upon tho earthy oxides 
confined in gadolinite, in order to deteimine, firstly, whether tho mineral 
contains two or distinct oxides, and secondly, to study some of tho 

combmations and distinctive characteristics of these oxides, so as to bo 
able to ongmate a new and more accurate method of separation. Tliey 
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have searched in vain for the third earth (the erhia of Delafoniaine, 
or ferhia of Mosander) ; they obtained only mixtures of erbium, ytti*inm, 
and didyminm. The salts of the two former meialb were prepared and 
separated, and their atomic weights determined by the method origi- 
nally proposed by Balir and Bunsen. 

An aitempi to pioparc the metals by electrolysing the fused chlorides^ 
or by reducing the chlorides by sodium, was only partially suocessfnl. 

YrmiUM Salts . — Atomic Wehjht — A. mean of five determinations 
gave the number 59*7 as i he atomic weight of yttrium; an oxide of 
great purity being oporalod upon. The salts of yttrium are colourless ; 
their solutions do iwt give an absorption spectrum, and they are, as a 
rule, less soluble than tlio corresponding salts of erbium. Both yttrium 
and erbium salts are precipitated by barium carbonaio, a 2 *csult con- 
trary to the experience of some experimenters. The lujdmte of yitrium 
is a white, gelatinous precipitato, obtained by the addition of a fixed 
alkali to a salt of yttrium. When calcined at a white heat it is con- 
verted into yttrium oxkle, a yellowish- while powder, very readily soluble 
in acids, even after ignition. 

For a description of the prcpai*ation, and for the details of the analyses 
of the following salis, we rnuht rcler the reader to tlie original paper. 

Yttrium Chlotidoj YOb + 4JliO, fonns deliquescent prisms, soluble 
in alcohol, insoluble in ether. When heated ii» loses hydrochloric acid, 
but the anhydreus chloride can be prepared by fusing togotlicr a mix- 
ture of hydrated chloride and sal-ammoniac. 

Yttrium Bromulr, YBr^ H- OHjO, aud yliriiim iodide closely resemhle 
the chloride in appearance and solubility. The iodide is ansiable, and 
becomes brown rapidly wh(m exposed to the air. It does not appear 
to have been analysed. 

Yttrimn Fluor Idr, YFb, is a heavy, white, hygroscopic powder, but 
slightly soluble in* dilute acids. 

Yttrium Nitrate^ Y(KOd )4 4* ^H^O, occurs in hu’ge, colourless 
crystals, oasLly soluble iu water, alcohol, and other. It is unalterable 
in the air, but loses two molecules of water when dried at 100“. 

Yttrium (Vdoratv, VCOlOJj + (HliO. — The erysidils of this salt are 
small, C(dourless prisms, exceedingly doliquoseout; soluble in alcohol, 
but very slight ly so in ether. 

Yttrium fWrtditratr^ Y((/10i) 4* GUiO (?). — Transparent crystels, 
very dcliqueseeni, slightly H<)lnl)Io in aleoliol. 

Yttrium Jirowatr, Y(BrOj )4 + GJlaO. — (lolonrless noodles, veiy 
soluble in water, slightly solublo iu aleoliol, almost insoluble in ether. 
It docompobcs at 100“ — il0“. The iodafo is a vciy definite salt, but 
not ciystallino. 

Yttrium Veriodatp, — Two periodates are capable of being formed, 
according as tlio periodic acid employed in tbeir preparation is in excess 
or not. The salt marked (a) is the most definite; 

(a.) YsloO^o 4 24 H 4 O- (5.) YJ 1 O 29 4 6H«0 (?). 

Yttrimn BnljpJiate^ SYSO* 4- SllaO. — Small transparent crystals, 
which lose their water of orystallisalion at 11 6“. 100 parts of water 

at 15*5“ di&solvo'0*3 ports of crystelHscd, and 15*2 parts of anhydrous 
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STilpliate ; bnt on raising tbc temperature of tiho latter solution, a portion 
of tlio crystollif od salt is tlepositcd- 

Yftruihi Sulp/iocijiiHittpf Y(CNS)a -|- tn^O. — ^Well <lofini‘iI prisms, 
soluble in water, alcohol, and other, ami pormaneiit in the air. 

Yttmnu PlathwtiiiaiiiJef Y(GN)tPt + I7IT2O. — Like many plati 110- 
cyanidos, this salt crystallises in largo, well-defined, dichi'oic crystals, 
red by transmitted light, and green or violet blue by reflected light.^ It 
is easily soluble in water, but alcohol deprives it of a portion of its 
water of crystallisation, and changes its colour to a lomou-yollow. 

Yttrium and Potassium Perrocyanide . — | 120 !N’.Fo "2 + 4H2O. 

Yttrium GohnUicyrmide. — T^CoiGyu -h SHjO (?). 

Yttrium Poiiblt* SulpTiair^. — ^Tw’o pofa‘?sinra salts were obtained, to 
which ^the formul®, TiKc and Y2K2.3HO1 w'orc nssigned, but the 

analytical results did not agi^e very acouiutcly with the calculated ))or- 
centage. The sodium and ammonium salts wore much more definite, 
and the formul®, YsNaaCSO^a + 2 HaO, and YaCNHOiCSOOs + OHjO 
may be considered to represent correctly their composition. 

Yttrium titdjpkite^ YSO3 + KaO is also a definite salt, crystallising in 
microscopic needles. It absorbs oxygen rapidly from the air. 

Yttrium Selemate, -YSeO^ + SHaO (?) forms large well developed 
crystals, very soluble, and losing a poi'tion of water of crystallisation in 
day air. 

Yttrium SelemtOy Y3H2(SeOa)4. — ^This salt occurs either as a white 
crystalline pow'der, or in the form of flattened microscopic prisms, 
according to the manner in which it has been prepared. It is soluble 
in mineral acids. 

Yttnuhi Phosphates , — The metapliospliafe, Y(P03)a is a heavy crystal- 
line powder, insoluble in water and acids. The pyrophosphate, Y }Hj.2Pj07 
+ fHaO, and odhphohphute, Y^CPO^a + 4H3O wore also prep«u‘od. 
The former is a soluble, and the laiter a very sparingly soluble salt. 

Yttrium Carbouafp, YGOj -H HjO. — heavy white powdoi*, indis- 
tincily crystalline, and perfectly iiisolnble in wrator. 

^ Yttrlinii Acetate, 2Y(C2Hj02)3 + fiHaO, crystallises from its solu- 
tions in Colourless rhomhohedra, very soluble iji wMrui water, but 
very spariugly in cold. It is permanent in the air. 

Yttrium 0 *t'ulnfo, YOaOi -f- H3O. — A white ct}BtalIino pf)wd(*r, 
readily s(»luble in water, acidulaied with hydrochloric acid. It dis- 
solves easily in concentrated solutions of poxassinm oxalale, wdtli for- 
mation of double salts, YaKgCCaOi)? + 121180, and Y^KjCGaOi) 4 + llaO. 

Yftri uni Don lie Ciirhouutes, — ^YaN‘a2(CO04 + 4 H 2 O and Y^CN Hi) ifOO 0 7 

Yttrium 8iterinafi\ — ^YG4B[404 + xHjO (?). 

Yttrluui Tartrate, Y3H3(CiH40b)4 + 6H3O. — A. white crystalline 
precipitate, very slightly soluble in water. 

Bebium S4LT&, — Atomic Weight, — ^The atomic weight of erbium, 
from a mean of four determinations, was fixed at 113 ‘ 7 . 

It is useless to reproduce here the preparation, appearance, or 
physical characters of the erbium salts, since in almost every instance 
they coiTespond with those of yttrium. The only well marked dis- 
tinctive characteristics are the following. 
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Tlie salts of erHum possess a boautifal i*oao colour, and tRcir solu- 
tions give iil)soi*2)t ion- bands. Tbo appearance of ibo spcctnim is 
quite d liferent fi’om that of did;ymium. Erbium oxide dibsolvos with 
great diliiculty, even in conceuliiitcd acids. A solution of ammonium 
oxalate dissolves only traces of ytti'ium oxalate, but erbium oxalate 
dif solves in it with gi*oat readiness, forming a well defined, crystal- 
lisable, double salt. 

The following salts were prepared and analysed : — 


JjJrhiivm, Salts. 


Chloride 

Bromide 

Sulphocyanato 

Chlorate 

lodato • 

Sulphate 

Selenite 

Pyrophosphate 

Aeetato 

Succinate 

Double pot*issium snlplialo. . 
Double potassium oxalate . . 
„ ammonium „ . • • . 

Eluoride 

Een*ocyanido 

Nitrate 

Bromato . . 

Periodate 

Sulphite 

Orthophosphate .......... 

Carbonate 

Oxalate 

PlatiiLocyanule 


ErCb + 4H,0. 

ErBrs + H, 0 . 

Er(CNS)a + 4H,0. 
Er(OlO0i + CH.0 (?) 
Er(I 0,)2 + 2 HiO. 
(EvSOOi + SHsO. 
Er,H2(SeO04 + 3H,0. 
ErlI,(L>,07), + 7H3O. 
Ei((MhOj), + 3H,0, 
(EKMIiOi)i + 3 HA 
ErK.(SO|)j. 

EiilCHCCbOt), + 12H.O. 
Ei(NLI0.(O.Ot)i + 5H,0. 
ErV\. 

KjErtCyiilfe^ + xHao. 

Er(NO 0 . + 4E2O. 
Er(BrO,), + 6 U» 0 . 
ErsIf^Ojo H” ^UgO. 

ErSOa + HaO. 

Erj(POi)a + 211 , 0 . 

roll 

Era<^ (CO,), + D,0 
LOIl. 

KrC,(h + 2IT,0. 
Er(ON)il>t + 7JTaO. 


Since the greater portion of llie salts of yttrium and erbium con- 
tain the same quantity of »at(*r of cryhfalJiwition as tlie corresponding 
salts of maguesium and zine, and since the sulphates are isonioiphous 
with cadmium sulphate, it is jirohable that these olciuonlH might he 
amingotl in the same series iis magnesium luid its congeners; but it 
^\ill U* noticed Ibat tliey do not give Ilie double sulpliates so churao- 
terisiic of the magm'siaa series, Ii"R',(SOi), 4 - OH2O. In addition to 
this, yttrium and crhiuni enter into numerous combinations with a 
triple atomic weight, whicli would seem to imply that they are tri- 
valent eJoraents. The authors having been unable to obtain the metals 
themselves, and thcioforo to osUmato their spccifio heat, arc unable to 
decide this quesllon. 

No method for the analytical separation of the two bases could bo 
devised. 


J. W. 
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On. Ultramarine. By 0. Unger (Bout. Oliom. Ges. Ber., v, 
893—896). 

According to an old observation of Berzolins, aliliougli nliramarino 
ignited witb soda-lime fnmisbos only a trace of ammonia, it giv(*K a 
considerable quantity of free nitrogen gas when fused with jjhospliorus 
salt or with an alkaline bisnlphate. 

The author has examined a sample of ultramarine which contained 
no sodium sulphide or any snlphur-acid, and after removal of a small 
quantity of soda and kaolin, he found in 100 parts, 12 G of sulphur and 
6'5 of nitrogen or atomic proportions of the two elements, besides — 

14T sodium. 

14*4 alnmiaium, 

20*4 silicinm, 

33*0 oxygen. 

Ibrom the fact that ultramarine treated with acids yields goblinous 
silica, the author infei*s that a silicate is present, and from the roanlts 
of his analysis he represents the specimen as containing 55*7 per cent, 
of a silicate of sodium and aluminium in which the oxygen of tlio acid 
is to that of the base as 2 ; 1 , and 44*3 per cent, of the blue body, to 
which he ascribes the formula AlgSiSaNaO^. 

The author next made experiments in order to ascertain whcLhor it 
was sulphate, sulphite, or hyposulphite, mono- or polysulphido of 
sodium which on ignition with kaolin gives lisc to the production of 
ultramarine. He found that of these no single salt taken alone was 
sufficient for the purpose, but that hyposulphite when mixed with 
sodium carbonate or caustic soda, famished the blue colour. Further 
investigation showed that the proportions yielding the most satisfactory 
results are represented by the following formula : — 

AlaOa + SiOa + 4Na«SjOa + 2 HaaO, or 23SraaOOa. 

As at an early stage of the operation the two sodium salts ai*o 
decomposed, half the sulphur is converted into sulphate, atul 
subsequently silicates ai*e formed. It is only a comparatively small 
proportion of sodium salts which arc concerned in the pi’oduction of 
ultramarine. 

The author represents by the following equations the chauges 
which occur in the production of ultramarine from these materials : — 

AlzOs + SiOi + + 2Ha,C03 = AI 3 SO 3 + SiSO + 

+ 4Na3S04 + 200fl. 

The sodium sulphate and sulphide were removed by washing. During 
this operation oxygen was absorbed from the air, and on analysis the 
substance was found to consist of a silicate and the compound 
Al2SiS205. • 

• The washed and dried mass, which was coloured slightly bluish- 
green, gave bright-blue ultramarine on ignition with sal-ammoniac. 
If heated in sulphur-vaponr the mass retained its blnoish-grcen tint, 
and assumed the character of ultramarihe only when ignited in tho 
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air. In this operation oxygen is removed and nitrogen taken np from 
the air. In the saniplo which was tho subject of these experiments, 
there was only about 15 per cent, of Llio blue body : hence no difference 
of weight could bo observed with certainty, inasmuch as the weight of 
tho nitrogen absorbed is, according to tho author’s theory, very little 
less than that of tho oxygon which is carried off by the sulphur — 

AhSiSaOc + S = AlaSiS.Oa + SiO*, 

and — 

AhSiSiOa + Us = AhSiSaOjNi. 

Ultraniarinc. 

W. A. T, 

Action of Chromium Trioxide on Iodine. By I. Wa lz 
(Ohem. News, xxvi, 245). 

WnEN iodine is placed in a conconii'ated solution of chrominm trioxide, 
the liquid becomes dark-coloured, and assumes a syrupy consistence. 
It refuses to crystallise, but may bo i*cndorod scaly by spreading on 
glass plates. When ignited it leaves a residue of green chromium 
oxide. 

There appeal's to bo some indication of tho foiunation of a volatile 
compound of chromium and iodine, but if so, it is decomposed at a 
tempci*atur 0 but little above that at which it is formed, and tho author 
failed to isolate it. 

If to tho solution of olii'omium trioxido and iodino, sulphnrio acid 
he added, tho iodine is rajndly oxidised to iodic acid ; the reduction of 
the chromic acid is, however, under all circumstances, incomplete. 

J. W. 


Preparation of Platinum Black. Byl. Lauuencb Smith 
(Oliemieal Kews, xxvi, 20M). 


UiflDUUM polassiuni plaiimnn chloride by heating in a platinum crucible 
over a small Ihiusen burruu*, hydn)geu or (X)al gt»s being led thr()ugli a 
])ipe passing through a small circular mica plate which (iovers the salt 
in i]»e crucible. Wasli tho residue with waler and dry it. 

M. M. P. M. 


Mineralogical Chemistry. 


Characters of the Crust produced upon Terrestrial Bocks^ by 
Atmospheric Agency, compared with the Black Coating of 
certain Meteorites. ByStanislas MBUNiER(Oompt.rond.,lxxv, 
890—893). 

The black incrustation or coating witli wHoh grey moteoritos are 
almost invariably clotbod, appears to bo dno principally, if not entirely, 
to tho mcoliauitkl action of tfio air upon tho bolide daring tho passage 
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of .the latter tlirongh the earth’s atmosphere. This action prodnocs, 
on the one hand, a sort of varnish or false enamel upon the cxtcnoi* t)f 
the mass, and on the other, a development of heat, which caases tlio 
black coloration — the phenomena of fusion, of which, however, indu- 
bitable traces may be observed — ^being only of secondary importance. 

This interpretation which was deduced from the dii*ecfc examination 
of meteorites, has been strengthened, if not confiimod, by the author’s 
investigation of the phenomena produced by atmospheric agencies upon 
tcn*estrial rocks. 

His attention was more particularly directed to the subject by the 
examination of an isolated block of dolerite from Ai^equipa, Peru. The 
specimen was invested with a black emst, which might at first sight 
have been attribnted to superficial fusion, had not a microscopical . 
examination and other considerations shown that such an explanation 
was impossible. The crust was very clearly distinct fi*om the subjacent 
rock, and was ev'en capable of being detadied in the form of thiu 
scales; the natural surfaces of the specimen, therefore, presented a 
striking resemblance to those of a stone of meteoric origin ; at the 
same time, the peculiarity of the coating and the circumstances under 
which the stone was found were of such a nature, that the author 
could not at one time accept without distrust a conclusion which 
assumed that heat had not in any way participated in its formation. 

Any doubts upon the question were however resolved, on the further 
examination of some blocks of quart zose freestone, found upon the 
surface of the ground between V^illenenve- Saint- Greorges and Limoil 
(Seine et Oise;, These masses, h’ke the previous specimen, closely 
resembled meteorites, both in their general form and in being covered 
on all sides with a vamish-like coating, the only scusiblo differeuco 
residing in the fact that the emst was somewhat thicker than is 
generally found upon meteoric stones, and of an ochi'cous-rcd colour 
(ferric oxide) instead of black. 

The investigation, the details of which are given in the original 
communication, proved not only the intimate analogy existing between 
the exterior coating of meteorites and that of some toirestrial rock- 
specimens, hut also that they are undoubtedly duo to the samo eause, 
namely, mechanical atmospheric ageiicy ; only that, in tlio one ease, 
the friction of the aii‘ is very eiiev^vilv and of short duration, whiltJ in 
the other case, the reverse holds good. J. W, 


The Chemical 'Composition of HTunite. By G. vom Batw 
(Pogg. Ann., cxlvii, 246 — 2G3), 

Rammblsbeeg (ibid., Ixxxvi, 404 — 417) from analyses of chondrodrite 
from Korth Ameiica and fi*om Pargas, and of tho three types f)f 
humite, concluded that these three types and chondrodrite ai’c similar 
compounds of one and the same silicate, BMgO.SSiOg, with varying 
quantities of a fluoride, SMgFi.SSiFi, w^hicii may be regardeil as 
isomorphons with the silicate; further, that an increase in the pro- 
portion of fluorine is accompanied by a shortening of ono of the 
axes of the crystal, the other two remaining the same. To tho pro- 
portion 2 : 3 : 4 of fluorine atoms in the three types III, I, II, ourro- 
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BpoTid pninaTy foims, in wliicli, wiili equal baKos, the vcriical axes are 
as ilio numbers 1 i ^ J ~ oi* 9 : ? : 5 (see this Jouriud, 18?2, p 53). 


Those rcsiiHs Room to show iliai ilio aioms of fluorine possess a 
power of* (‘sscMitiolly modifyinjjj- iho crystal line fonn. v. ICoksliavow 
has, however, shown iliai olioiulroilril o — which was roforrecl by lliim- 
anolsberjy to the same scries, but contains the highest proportion of 
fluorine, and should, ihorefore, have a pi’hnai'y fonn still more obtuse 
than type IF — really belongs to that type. IF, liowovor, two vanotios 
of hiimitc eonlaining respeclivoly 9 ami 5 per coni . of flnorino, can 
exhibit the same crysiallino form, it follows that the inorphotropic 
power suppi^sed to lioloiig to fluorine Oiiunot bo exerted in all cases. 
To tlmow further light on this pohil, and determine whether the 
chemical comjiositiou of cacdi of the throe tyjies of humite is constant 
or noi, tho following investigation was undertaken ; — 

The chemical analysis of Immito is attended with peculiar diffi- 
culties, arising ])artly from the ])rostmee of fluorine, hut still more from 
tho scarcity of tho mineral, and the great care required to separate 
the crystals of the diHercnt lypes,'wln(di ofion occur together, one from 
tho oilier, and from the uii(*a with which llieyaie froqcntly intcrgi’own. 
Tho following w-as tho method of anal^^sis ado])teil: — 

A pure specimen of each type having been obtained by very careful 
selection, with tho aid of tho niicroHc<)])e, it w'as finely pulverist'd, 
di»ied at 100° — 120°, then fusetl with foxir times its weight of dry sodium 
carbonate, and tho Cuscvl niarrf* eoniinnoiislyhoiled in a platinum dish, tirst 
wdth pure water, thou with water containing a litt le ammouiuin oarbouato. 
Tho whole of tho sodium fluoride was thereby dissolved, the filtwito 
moreover containing a large quantity of silica and a not iucoiisidevablo 
quantity of magnesium fluoride. The liltrale was evaporatt‘(1, witli re- 
peated addition of ammonium carbonate, and the bulky precipitate, after 
lioing \voll washetl with hot water, was united with tho i*esidue of tho 
fuseil mass. The filtrtite, on further addition of amuionium (‘su’lH>nuU‘, 
cloiiositecl a second quantity of silk*a, which was unittMl with the lii'si, 
and the sniall quantity of silica still munining in solution was w'pnuitiHl, 
as reeomuKmded hy II. Rose, by means of a solution of /due oxide in 
ammonia, the zinc silieuto bohig afficrwahlH decomposed hy nitric 
acid, the liquid evaporated down, and tho siiiall quantily of silica 
contained in it estiinatocl in the nsual way, Tho lluoriuo was pre- 
cipitated from tho alkaline solution l>y calcium chloride ; ami the precipi- 
tate containing calcium fluoride and a large excess of carhonate was 
dried, ignited, and treated with acetic acid, which dissolved tho oavbo- 
nite (mixed with caustic lime) I ‘aving the lluoiido as a gaseous mass. 
This was dried on the waler-balli in a phitinuin dish, llien treated 
with hoi water, colkctod on a filter, dried, and ignited, wheri*hy the 
calcium fluoride w^as ohtaimd as a white iiowder. Tho pm-tioii of 
tho original fused mass which was insoluble iuwatoi*, toget her with 
the subsequently sejiaratcd portions of maguosia and silica was treated 
by knowu.motliods for the oslimatiim of silica, magnesia, ferrous oxide', 
lime, and alumina. 

Four spooimons wore oxamined, three from Vesuvius and one from 
Sweden. 
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Type I, from. TsBuokis. — ^Light brownisli Lumite mixed mtli 
green mica, the hmnite predominating. The mass exhibits cavities 
(dmees), some filled with large thin laminse of mica, some with pure or 
nearly pure crystals of hnmite ; some also contain very small quantities 
of calcspar. Sp. gr. 3*208 (at 15° G.). 

Type IL «&. frotn Yesuvim, — light yellow crystalline granules inter- 
grown with light greenish mica, almost silver- white in thin laminae. A 
small quantity of admixed calcspar, not mechanically separable, was 
removed by <£gestion in acetic acid. Sp. gr. 3*125 (at 13° 0.). 

Type II. 6. from — Crystals, often very impure in the 

interior, and consisting, to as much as one-half^ of grains of galena, 
laminse of green mica, &c. Sp. gr. 3*057. 

Type ni, from Ye'Mmue. — A block, as large as the first, consisting of * 
predo minant humite having an unusual orange-yellow colour, white 
calcspar, small quantities of greenish and reddish mica, a little white 
olivine, and isolated slender needles of apatite. Sp. err. 3*191 fat 
17° C.). ^ ^ ^ 

Two analyses were made of each type. The numbers given in the 
following table are the higher of the two values obtained in each case, 
^ the mode of analysis is adapted to give results in defect rather thn.n 
in excess. 



1. 

Ha. 

m. 

ni. 

Silica. 

35-63 

34-02 

33*96 

36*82 

Magnesia 

54-45 

59-23 

63-51 

54*92 

Ferrons oxide . . 

6*12 

1-78 

6-88 

6*48 

Lime 

0-23 





Alnmiua 

0-82 

0-99 

0*72 

0*24 

Fluorine .... . . 

2-43 

2-74 

4*24 

240 


99-G8 

98-76 

99*26 

100-86 


Deducting from the several totals the quantities of oxygen correspond- 
ing to the fluorine, we find tho following losses Anal. I = 2*3i ; 
lla = 2*40 ; II5 = 2*52 ; III = 1 * 11 , whereas an excess might 
rather have been expected in each case, corresponding to the weight of 
oxygen replaced by fluorine. These losses appear to be duo to water 
not driven off at 100 — 120°, the temperature at which the specimcim 
•were dried previous to analysis. The author found that humite dried 
at 120° gave off 0*34 p. c. water between 120° and 200°. 

The following table gives the elementary composition of tho sevenil 
types, after deduction of the oxygen equivalent fco the fluorine : — 



I. 

Ila. 

IK. 

ni. 

Silicon ...... 

16-68 

15*88 

15*85 

17-18 

Magnesinm . . 

82-67 

35*54 

82-11 

32*96 

Iron 

3*98 

1*38 

5*31 

3-07 

Calcium .... 

0-16 





AlnTni-ninTn , , 

0*44 

0 53 

0*38 

0*13 

Fluorine .... 

2*43 

2-74 

4*24 

2*40 

Oacygen .... 

41*35^ 

41-64 

39*58 

43*12 


— 

- — - 



. ■ - 


97-66 

97-61 

97-47 

98-85 
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If now the iron, calcinm, and alnmininm be replaced in each case 
bj equivalent quantities of magnesium (Al^ = Mgj), the quantities of 
magnesium in the three types of humite become — 

L Ila. m. III. 

35-04 36-82 34 89 34-43; 

and dividing these numbers and the quantities of silicon, fluorine, and 
oxygen by the atomic weights of the respective elements, we find for 
the rdative numbers of atoms of these elements — 


I. Ua. lib. m. 

Silicon 0-594 0*56? 0-566 0-613 

Magnesium . . 1*460 1*534 1*453 1*435 

iPluorine 0*128 0*144 0 223 0*126 

Oxygen 2*584 2-596 2*474 2*695 

or, making the number of silicon-atoms = 2, the numboi-s of tin 
nesium atoms arc — 

1. llrt. m. TTI. 

5-91 5-41 5-13 4*68 

Moan =5 5-03. 


Hence, neglecting the fluorine, the composition of all humites may bo 
represented by the formula — 

Mg 6 Si 209 or 5Mg0.2Si08. 

This formula, which is simpler than the one formerly given by Ram- 
melsberg, viz,, 8Mg0.3Si08, may also bo deduced from RimmeJsberg’s 
own analyses, if they are calculated with the atomic weight of silicon 
now adopted 

The relative numbers of molecttlcs of the silicate and of the fluoride, 
MgsSiiFiH, mixed with it are easily calculated from the relative num- 
bers of atoms of llio fluonno and oxygen. For 1 atom of fluorine the 
preceding values give for the numbora of oxygon-atoms — 

I. lT<r. IT^^. Tit. 

20-1 18-0 11*1 21-4 

Hence, since each molecule of a fluoiddo contains twice as many atoms 
of fluorine as there aro atoms of oxygen in the corresponding sili- 
cate, it follows that for each molocnlo of fluonde tlie numbers of 
silicate-molecules in the several typos aro — 

40-2 36 22*2 and 42*8; 

and as the diflerences of fluorine in the three Yesuvian humites scarcely 
exceed fcthe ordinary errors of analysis, these three humites may lie 
represented by the same formula, viz. ; — 

40Mg5Si20o + Mg5Si2F«, 
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whereas the Swedish hTiiQito’'coiitaiiis for tho same quantity of fluoride 
only half that amount of silicate, viz. : — 

20Mg5Si2O9 + Algr^SiaFis. 

The formula MgsSuOs (two-fifths silicate) may be resolved into that 
of a hemisilieate (or orthosilicate), Mg 2 Si 04 , or 2MgO.SiOa, and that of 
a tritosilicate, MgaSiOs, or 3Mg0.Si02; and the fluorido, in like 
manner, may be regarded as a mixture or combination of Mg 2 SiF 8 and 
!MgiSiFio. The hemisilieate is identical with olivine ; the tritosilicate is 
not known in the separate state. Olivine occurs not unfroquently in 
very small, nearly colourless crystals, accompanying and intergrown 
with the humite crystals of Vesuvius. 

The general conclusions de Jucible from the preceding analyses are — 
(1.) All humites are e.«&entially similar in constitution, and the varying 
leplacement of isomorphous constituents has no decided influence on 
the types. The variation of colour from the lightest yellow to reddish 
brown, which is observed in each of the typos, shows that the replace- 
ment of magnesia hy ferrons oxide does not affect the type. Aloreovor, 
as the quantities of fluoiino in the two varieties of type II are to ono 
another nearly as 1 : 2, a simllai* variation in the amount of fluonne 
may be predicted in the other two types. (2.) Humites contain a 
small, but perhaps uever altogether failing quantity of alumina, 
comparable perhaps with the small qnantity of that substance occniring 
in augitic minerals and in the enstatite of the meteorite of Ibbenbiirgon. 
(8.) The variation in the amonnt of silica (which appears also from 
Rammelsberg’s analyses) shows that the composition of the several 
types of humite is not absolutely constant, 

Ho other silicate occurring, in Vesuvius has hitherto been found to 
contain fluorine. Fluor-spar, which is of extremely rare occurrence in 
Vesnvian out-casts, has not been found in association with humito. 

With regard to the occurrence of humito iu Vesuvian out-casts, it 
may be observed that, whereas some Vesuvian minerals occur chiefly 
or almost exclusively in blocks of one and the same kind, e.//., mojoniio 
chiefly in limestone blocks, sarcolite exclusively in blocks of green 
angite, humite is found both in limestone and silicate blocks, the two 
types of mineral ag^egates occurring on Vesuvius. Jlnniitos arc 
most frequently associated with mica, light green or reddish-yellow, 
also with green augite. white olivine, black spindle (ceilanite), and 
calospar ; more rarely with vesuvian and gai'uet ; still more rarely with 
sanidine, mejonito, and ncpheline. 

Of the three types of humite, L appears to he the raa.*est, and III. the 
most abundant. 

H. W. 


On some Out-oasts of Leucite from Vesuvius. By G. vom Rath 
(P ogg. Ann,, cxlvii, 263—272). 

Leucite, the most important and characteristic of all minerals occuming 
on Vesuvius aud in its lavas, is in many respects a remarkable body, 
and occupies an exceptional place among Diinei*al&. It exhibits no 
varieties, and there are no species isomorphous with it. Of all rook- 
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forming minerals it is the most limited in the mode of its occnrronco. 
Felspar, which, in a chemical point of view, is most nearly allied 
to lencite, occurs in rocks of all ages, and in beds of every s]iecios, but 
lenciie is never found in veins, vei*y lurcly in drn«-es of lava or of 
ejected masses, never in psondomoi*phs. Its occurrence in lava might 
perhaps seem to remove all doubt as to its mode of formation and its 
crystallisatiou from a fused mass. N'cvcrtheloss the various minomls 
which constitute lava cannot all have sepaiated from the mass during 
solidification. It is possible, and even probable, that Icncite may have 
crystallised from lava, but the crystallisation must liave taken place, 
not dniing the flow and solidification of tlio lava on the surface, but in 
the unknown dcptlis below. On Somiua Icuciio not only forms the 
lavas, but likewise appears in oni-casts, sometimes in limestone blocks, 
sometimes in sauidine aggregates. The following are descriptions of 
some remarkable specimens of both tlieso classes of loucitic ont-oasts. 

(a.) A lump of limestone about 10 cm. thick, intorspersod with 
grains of calcspar and very small octohedrons of sjiinolle and periclase, 
containing moreover numerous roundish cavities from 3 mm. to 3 cm. 
in diameter, in which occur rouiulcd grains of loucite, some firmly fixed 
in the cavities, others loose, so that they luttlo when the stone is shaken. 
The leucito m the interior of these grains has the ordinary constitution, 
and is intorgrowii with black angito ; cxtemully they ai*e covered with 
a white very prickly crust, consisting of silky, fibrous prisms 1 mm. 
long, firmly attached to the giuins and aiTanged in nearly parallel rows. 
This white minoi’al, when Creed by acetic imid h*om calcium carbonate 
(amounting to 15 — 18 p.c. of the whole), gives by aiialjis 41‘1 p.o. 
silica, 34*5 alumina, 5*G lime, O' 7 magnesia, and 18'1 loss (alkalis), 
whence it appears to bo davyiie. 

The calcareous matrix consists of CO* 7 p.o. soluble and 3D'3 insoluble 
in acetic acid. The soluble portion is a magnesian limcsf^ono contain- 
ing 86*5 p.c. CaCOj and lo'5 MgOOj, tliovefovo not a true dolomite. 
A similar composition was foimd hj Marchand iii a fiiic-grainod block 
of limestone from the Fosso di Polhuia. 

The insoluble portion of tbo ealcsivoons TiialiHix appears under iho 
microscope peii’ocily crystalline, and as a raixtnro of eolourk^ss grains, 
probably qnai'tz-sand, greenish oeloho<h*ous of perielasi*, bhick oeto- 
hodrons of ceilanito, and a very small <|uanti<y ol* magnetic iron oi*e. 
It gave by analysis 0*5 p.c. FciOi, 38-C Si(b, 10*7 AUOj, 4JM AlgO, 
8*3 FeO (= 101*2). The ahuuina may bo regarded as combined with 
the magnesia and femins oxid<‘, forining coilanitc* ; the excosvS of mag- 
nesia with the rest of the lerrous oxide forms periclase, while the silica 
is probably present in the free state. Not a trace of lime was found in 
the insoluble portion of the matrix, 

(6.) A stone 12 centimoloi*s thick, having the form of a segment, 
apparently about one-fourth of the original sjihoroidal block. lii con- 
sists of a calcareous shell '3 to 4 cm. thick, surrounding a pear-shaped 
nnclens of leucito of granular stracturo and abundantly traversed by 
black angite. In the interior is a cavity lined with fine crystals of 
leucite and angito. At tho boundaiy between the shell and the 
nucleus are numerous shining dodecahedrons of reddish-brown gainet, 
1 — 1*^ mm. in size, partly imbedded in the leucite mass, which sopa- 
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rates easily and smoothly from the csalcareous shell, partly resting on 
the inner side of the latter. The lencite nuclens is immediately sur- 
rounded by a radio-fibrous zone 1 — cm. broad, the fibres having a 
light greenish-grey colour. This fibrous mineral, freed by treatment 
with acetic acid from intermixed calcium carbonate, gave by analysis 
88*6 p.c. SiOa, 18-4 AlgOa, 4*2 FeO, 2*8 OaO, 24*7 MgO, and 11-3 loss 
(alkalis) ; showing that it consists of bio tite or magnesia mica. This 
and the garnet and have probably been formed from the lencite and 
the limestone where they were in contact, under tho influence of a 
very high temperature, the existence of which is shown by the marks 
of fusion at the boundary between the shell and the nucleus. To 
account for the occurring of lencite in a shell of limestone is by no 
means easy, for the latter cannot be regarded as the true matrix 
of the leucite. The leucitio nuclei of this and the preceding out-cast 
must rather be regarded as foreign enclosures in the limestone ; but it 
is dif&Gult to see how the limestone can have enclosed the hucites like 
a plastic mass. 

(o.) A sanidine stone, containing very numerous crystals of loucite, 
5 to 28 mm. in size. The matrix consists of a fine-grained mixture of 
predominant sanidine, black hornblende, brown garnet, and a small 
quantity of magnetic iron oxide, also separate tabular crystals of sani- 
dine measuring 20 mm. The leucites are white, with conchoidal fracture, 
very fresh, some unusually pure, others showing admixtoes of horn- 
blende. They are not sharp-edged, but rather rounded, and are sur- 
rounded with a crust 1 — mm. thick of small, beautifilly foimed 
crystals of sanidine. These appearances might seem to indicate the com- 
mencement of a psendomorphosis of sanidine after leucite, a change 
which Rammelsberg observed in its completeness in an out-cast very 
similar to the one under consideration. Closer obscHrvafcion shows, how- 
ever, that this can hardly be the case. On breaking a leucite nodule 
from the stone, the sanidine envelope remains behind in the form of a 
druse Uned with the most beautiful crystals of sanidine, firmly attached 
to the ground-mass, and consisting indeed of purer oiystals growing out 
of it. The separated nodule of leucite is also covered with slonder ciys- 
tals of sanidine firmly implanted on it^ and the surface of the Icucilo itbolf 
is developed into innumerable small but well-defined ciystals, arranged 
in parallel rows. Now, when one mineral has been formed from anoUier, 
or when the process of transformation is in progi*oss, one of tho minorals 
is sure to be found in pai*ts presenting the appearance of* tho otlior, ajul 
intermediate stages of this transformation are likewise mot with. In 
the present case, however, the closest examination with the microscopo 
shows nothing of the kind. On the contrary, the sm^faco of tho leucito 
nodule is seen to be covered with crystals of leucite and sanidine placed 
side by side, and both in perfect freshness. Moreover, the stone is per- 
fectly closed, no crack or channel being visible in which alteration of 
composition might be expected to occur. 

For these reasons the author thinks it more probable that when tho 
large rounded crystals began to form, their chemical composition was 
somewhat difierent from the typical composition of leucite; perhaps 
the following:— 55*96 p.c. Si 02 , 23*0 AI 3 O 3 , 21*04 K 3 O, which is that 
of a mixture of sanidine and - 3 ^ leucite, and that this mixture after- 
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wards split up into the two minerals, whicli indeed occur on the leucite 
nodules in about this pi*oportion. The leucite, so remarkably dis- 
tinguished by its shell of sanadinc, exhibits nearly the normal composi- 
tion — 


Analysis 

Calculation 

E:20.Ah03.4Si0a 


SiOa, 

55-58 

jss-o 


AljOj. OftO. K2O. 

23-38 0-26 19-53 

23-5 — 21-5 


NajO. 

1-50 = 100-25 
— =100 
H. W. 


Julianite. By H. Wbbsky (Jalirb. fiir Mineralogie, 1872, 218). 

This mineral occurs in the Brederike Juliane Mine, at Rudolstadt, in 
Silesia, in small botryoidal c^stallino aggregations, penetrating calcite 
or covering druses of that minei'al. Crystalline characters, indistinct ; 
form, cube in combination with dodecahedron. Hardness very inferior ; 
brittle. Piucture splintery or slightly couchoidal. Specific gravity 5-12. 
Colour of fresh surface, ^irk leaden gi‘ay, with a slight tinge of red, 
soon turning black. Composition: copper, 52*298 ; iron, 0* 787; silver, 
0’538 ; sulphur, 20*503 ; arsenic, 10*782 ; antimony, 1*421 = 98*329. 
The deficiency, 1*651 per cent., is believed to be due to loss of arsenic, 
and calculated as such in the formula — 



Juliauite is isomeric and isomorphous with bomito. 

W. F. 


Lithiophorite. By C. W inoklbr (Jabrb. fiir Mmeralogde, 
1872, 219). 

Since Frenzol described this minond Jis a mang^meso ore containing 
lithia {Cliem 80c, 1871, 205), Wincklcr has published two analyses 

of it — 




1 

BaO. j 

§ 

d 

<5 

9 

k 

S' 

s 

1 

d 

d 

Ph 

, 

(5 

§ 

1 

•• 

0- W 

1- 60 

1-23 

1-42 

3-58 

1-26 

trace 

trace 

2-42 

U-64 


trace 

1 •'74, 
0-£M} 

56-12 

40-87 

10*28 

7*77 

1-18 
2 48 

10-64 
16 -63 

12 -<*4 
16-42 



A list is given of localities of lithiophorite in the district of Schnee- 
berg. 

W. F. 


Ollgoclase, from Wilmington, Delaware. By TbciiU 
(Jabrb. fiir Minei’alogie, 1872, 222). 

This specimen, which was remarkable for exhibiting doavage along 
both faces of tbe piism, has the following composition : — 
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Si02. AlgOi. OaO. NajO. KgO. 

64*75 23*56 2*84 9*04 1*11 == 101*30 

W. F. 


Manganopliyll. By L. J. Igblstromc (JaJirb. fiiir Mineralogie, 
1872, 298). 

This is a new variety of mica from Pajsberg, near Filipstadt in Sweden. 
It occurs associated with tephroite, hydrotephroite, enematite, magnetite, 
calcite, garnet, &o . ; has a bronze to copper-red coloui*, forms a pale-red 
powder, and turns black when heated in the air. Thin plates are trans- 
parent, transmitting a rose tint. Crystalline form, hexagonal. It is 
decomposed by hydrochloric acid, tho nndissolved silica retaining tho 
form of the original plates. It has the following composition : — 


Silica 

88-50 


Oxygen. 

20*53 

Alumina 

11*00 



5*15 

Manganous oxide 

21*40 

4-89'] 


Ferrous oxide 

3-78 

2-64 


Lime 

S-20 

0-91 

- 15-37 

Magnesia 

15-01 

6-00 


Potosh, with a little soda. . 

5-51 

0-93J 


Loss, by ignition 

1-60 




100*00 

This corresponds with the formula AI3O3. SSiOa -H (8RO. Si03). 

The author traces a great resemblance between manganophyll and 
the alurgite of Breithaupt from St. Mar^l, in Piedmont. The latter 
mineral, which has not yet been quantitatively analysed, has a moro 
decided copper-red colour, and occurs in quartz. 

W. F. 


WiXLkwortJute. By A. Kehngott (Jahrb. fur Mineralosde, 
1872, 300). 

The author directs attention to the analyses of mnkworthito fi'oni 
from Hants Co., Nova Scotia (see luur. Chem. Sog,, 1871, page 320), 
by Professor How, and maintains that it cannot be regarded as a pure 
mineral species, but that it is a mixture of about 70 to 80 per cent, of 
gypsum with 30 to 20 per cent, of silicoborocaloite, the eorolite of 
Dana. Yf, F 


Zenneifite. By A. Weisbaoh (Jahrbuoh fdrMineralogie, 1872, 300). 

Two new minerals, which have received the names of trogerite and 
walpnigine, were found last summer in the “ Weisser Hirsch” mine 
at Neus^dt, with a quantity of pitchblende; associated with them 
was another minei-^ which, at the time, was believed to be chalcolite 
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bat is now found to be a new mineral species. Zexmerite bears a very 
great resemblance to chalcolite. Its colour is grass-green, its basal 
cleavage very complete, the cleavage-planes having a pearly lustre, and 
it crystallises in the tetragonal system. In hardness it shows no differ- 
ence from chalcolite, though its specific gravity is somewhat lower, 
being 3'2. It occurs on fciTuginous quartz or ochrey limonite, m 
crystals partly tabular, partly pyramidal, on which the forms P.oP. ooP 
are seen. The mean of two aniyses is — 


Uranium oxide 55*6 

Copper oxide 8’7 

Arsenic acid 15*1 

Water 14*5 

Iron oxide 5*2 

Lime 1*2 


100*3 

which points to the following formula : — 

30u0.GU03.2Asa05.24Ha0, 

or, the number of molecules of copper oxide, ui'anium oxide and water 
being the same, Zennerito contains two moloculos of arsenic add, while 
chalcolite contains three molecules of phosphoric acid. 

W. P, 


Eatable Earths of Lapland and Southern Persia. By 
0. Schmidt (Ann. Ohim. Phys. [4], xxvi, 535 — 9). 

The Lapland earth came from the village of Ponoi, G7® 5' hf., 42® 12' B. 
It is a light white powder, resembling talc, used in Lapland for mixing 
with dongh for broad. A bed of it 2 or 3 foot thick, exists under the 
sand and clay of the river Atsche B>jeka. It consists essentially of 
finely divided potassium silicate, appearing, when magnified 2O0 — 
300 times, in white non-cryfctalline scales, but little attacked by hydro- 
chloric or sulphuric acid. It contains in 100 parts, alumina^ 40*707 ; 
potassium, 45 ; silica, 9*845*506 ; water driven off at 100®, 0*260 ; water 
removed at a low rod heat, 0*835. The author concludes that this so- 
called edible earth plays only a passive pai*t in alimentation. 

The second spooimon of oartli, from Kirman, in Southern Persia, is 
known under the naino of Q^hH i and occurs in white and grey 

lumps, soluble with strong effervescence in dilute nitric and hydro- 
chloric, and in waam acetic acid, leaving a slight residue of silica. It 
contains in 100 pai-ts, CO 2 45*723, MgO 32*722, OaO 13*235, NaCl 
8*542, water at 120®, 1*558, hygroscopic moisture, 1*422. The author 
considers this earth as a purely mechanical mixture of magnesium 
and calcium carbonates, with a little magnosium hydrate, acting on 
the system in the same way as magnesia, alha. It is in great part 
soluble in carbonic acid water. 

0. G. S, 


The Mfvirthr'Scdts of BeUanj {India), By B. N’iohoi.SON 
(Chemical Sfews, xxvi, 221). 
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Organic Chemistry. 


Changes in the Position of Hydrogen-Atoms on the Carbon- 
Skeleton of Organic Bodies. By W. Heintz (Ann. Oliera. 
Pharm., clxv, 33 — 38). 

In the author’s opinion the supposition that an atom of bydrogen can 
become detached from a carbon-atom and attach itself to another carbon- 
atom in the same molecule, is not supported by the facts at present 
known. 

The first case considered is the formation of isopropyl alcohol by the 
decomposition of propylamine nitrite. This reaction is represented by 
Linnemann in the following manner : — 


CH,— CHH— = 


OHa- 


OzrlT— O 


H 

-CH H —OH, 

0 


N 

,N 


+ 


H 

H 

0 


Linneman considers that in this case two hydrogen-atoms belonging 
to the ammoninm unite with one of the oxygen-atoms of the nitryl, 
forming water, while the two nitrogen-atoms unite, forming a molecnle 
of that substance, and the remaining oxygen-atom of the nitryl moves 
towards the middle carhon-atom, and unites with one of its hydrogou- 
atoms. 

The author points out that in this case no hydrogen travels from one 
carbon-atom to another, as the atom of oxygen merely takes a place 
between the middle carbon-atom and one of its hydrogen-atoms. 

The next case considered is the formation of hydriodio acid and 
acetone by the action of water on propylene bromide. This reaction is 
represented by Linnemann in the following manner ; — 

Propylene bromide. Wafer. 

CHa 

00 -h BlIBr. 

CH, 


Linnemann considers that in this case the two hydrogen-aloms of 
the water unite with the two bromine-atoms, forming hydrobinmic 
add, and that the oxygen of the water unites with the middle carbon- 
atom of the propylene, at the same time driving its hydrogen-atom to 
the unsaturated carbon-atom standing next. The author considers 
that this reaction may be satisfactorily explained by assuming that tho 
hydrogen and bromine combined with the middle caibon-atom unite, 
forming one molecule of hydrobromic acid, while one hydrogen-atom 
of the water unites with the remaining atom of bromine, and the second 
hydrogen-atom of the water unites with the exterior carbon-atom, 
which has just lost an atom 'of bromine, the oxygen, as before, uniting 


C Ha 


cm r^Sr 




0 

H 

H 
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with tho middlo carbon-atom. This view is illustrated by the following 
formula : — 

Pj^pyleno bromitle. Water. 


0 H, 

C a Br 


0 H, 5B? 






Hf H 


The author’s view is confirmed by the fact that monobromopi*opylene 9 
when heated with water, yields acetone and hydrobromic acid. 


Monobromoiaropylene. Water. 

0 H, 

0 

0 ir, a 




It t 


CH, 

0 = 00 + HBr. 

OH, 


In this case the middle carbon-atom not being united with any 
hydrogen, it is clear that tho exterior unsaturated carbon-atom must 
receive its thud hydrogen-atom from tho water. 

Recently Linnemami has called atieubion to a case of tho change in 
question, which appears incontroveitible (An if. Ohem. rhat m., clxii, 19). 
W hen iodine monochloridc acts on isobutyl iodide, iodine is liberated, 
together with tho chlonde of tertiai*y butyl. 


Isobutyl lodido. 

C Ha 

0 

C (Hi 


lodiiio monochlonde. 
01 

= 1^ + 




V'V.^’Vp'VX" 


CH, 

CH. 

COl 

CH,. 


The author ailmitH that in ihis (siso au atom of hydi-opjon pafiscs from 
one carhon-atom to imothor, but ho maiiiiainB that tlio x-cactiun takes 
place by two hlaj^cs' the llist oonsisting of tho foimation of hydro- 
chloric acid, a niulooulo of iodine, and froo bntylcno ; and tlio sououd 
consisting of a union of tho hydi'cchloiic acid and tho bntylouo. 

OH, CH, Oil, OJI, 

fii 

1st stage CH + = I, + UOl + 

u 

OH, OH, OH, OH, 

\/ 01 

and stage 0 + tt = 

k, 


\/ 

0 

u 
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On Dichlorethyl Oside. By Haruthitin Abbi.4ABz 
(Ann. Chem. Phann., clziv, 197 — ^228). 


The action of chlorine npon ethylic ether furnishes a body which 
is isomeric with, ethylidene oxychloride. This substance, according to 
Jjieben, splits, under the influence of alkalis, into alcohol and acetic acid. 
In studying this body, Lieben also came to the conclusion that the 

chlorine is divided nnsymmetrically, and that the formula, | ^ 


must be adopted. 

By treating dichlor-ethyl oxide with phosphorus tribromide, he 
always obtained ethyl bromide, thus showmg that in this substance, 
and hence also in its derivatives, in which the chlorine is wholly or 
partly replaced by other groups, ethyl as such must exist unaltered, 
the chlorine-atoms belonging to one only of the two ethyl groups. 

Conclusive evidence of the same fact may also be found in the for- 
mation of ethyl alcohol by decomposition of dichlomthyl oxide by 
water, and no less in the production of a true hexyl iodide, together 
with ethyl iodide, by the action of hyiriodic acid on diethylated ethyl 
oxide — 


+ 2HI = cya.(oja[*)j + + h,o. 

Tbs formtilat didblor-etbyl oxide, may tberefore bo 

considered established. It now remains to be determined in wliat 
order the <^lorine is attached to the carbon-atoms of the ethyl gronp, 
and, in fact, wMcli of the three possible formnlse — 


fOHOl, 

OH, 

ocya. 


i 


n, m. 

rcB^ roHaOl 

< C01» or < OHCl 

Loo^Hs Ioo,b; 


should be adopted. 

The experiments of Liehen leave this to a certain extent undcoidorl, 
one observation, howevei*, the supposed production of acetic acid by 
the action of potassium hydrate, poiuting to formula II, by which alone 
the reaction can be explained : 


|S, + SKOH = 2KCI1 -I- { Sq ’oj- + HOOjai + H.0. 

L OOsHJs ** ' 


The author undertook his experiments upon dichlorethyl oxide in 
the flrst place with the hope of producing by the action of phosphorus 
peutachloiide, the trichlorethaue CH 3 .CGI 3 , intending to make that 
body the starting point of a series of researches, In this hope, how- 
ever, he _was di^ppointed, but he obtained instead some important 
information as to the constitution of dichlorethyl oxide, 

^ The dichlorethyl oxide employed was prepared according to Lichen’s 
directions, and poxifled with great care by repeated distillation. 
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Action of PhosjpJwrus Peiitachloride on Dicldorctliyl OxiHe . — ^The 
assertion of Lieben that dichlorethyl oxide is not acted upon by phos- 
phorus pontachloride in the cold, or at a gentle heat, is contradicted 
by the author. 

The two substances, brought together in the proportion of a molecule 
of each, react pretty briskly, the temperature rising to 05® or 70®. The 
experiment was performed in a retort, connected with an upright con- 
denser, and this again with a series of Woulffs bottles, loading finally 
to a well cooled Liebig’s condenser, terminating in a U-tube sur- 
rounded by ice and salt. A small quantiiy of hydrochloric acid was 
collected in the Woulfi’s bottles, and in the U-tube a considerable 
amount of pure ethyl chloride. The residue contained phosphorus 
trichloride and oxychloride, and when submitted to distillation, gave 
below 130® a liquid, which, when treated with water, furnished a large 
quantity of hydrochloric acid, and a solution possessing a peculiar alde- 
hydic smell. With the view of isolating this aldehydic body, the 
solution was neutralised by boiling with lead oxide and distilled. A 
colourless oil was deposited from the distillate, but as it was decom- 
posed by redistillation, the whole was oxidised by heating it with excess 
of silver oxide. After removal of the reduced silver and the silver 
chloride, which had been simultaneously produced, the acid was con- 
verted into zinc salt aud aualyse«l. The physical properties and com- 
position of this compound showed that it was zinc glycollate. 

The pi'oduots of the action of phosphorus pontachloride boiling above 
130®, consisted chiefly of unchanged dichlorethyl oxide. 

This formation of glycollic acid from an aldehydic body is distinctly 
in opposition to Lieben’s fonnula for dichlorethyl oxide, according to 
which acetic acid only could have boon obtained by tho action of 
metallic oxides. An aldehyde, to yield glyoolhc acid, must contain 
3 atoms of hydrogen, which must bo divided between two carbon-atoms, 
/ OH2 
t OH- 

Dichlorethyl oxide must therefore consist at least partly of tho com- 
fCH,Ol 
pound, < OHOl. 

I0O23T5 

fCH, 

It might possibly contain also tho isomeric bo(ly,< OCU , but in 

LOOiTIg 

that case acetic acid would have been formed by boiling with lead 
oxide. Acetic acid, however, could not bo dotoctod in any portion of 
the lead salts. 

The principal reaction between phosphorus pentaohloride and diohlor- 
ethyl oxide is, therefore, represented according to tho following equa- 
tion : — 


{ OH2CI r ppr pi 

OHOl + POle = POCI3 + O2H5CI -h \ pa®n 

OOssHb 

The last body by boiling with load oxide yields monochloraldohyde — 
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r0H,01 .pun - f CH,01 . p. PI 
t CHCl, + = I (jjfQ + PbOl^ 

And this afterwards gives glycollic acid, silver, and silver chloiide — 

{COH^ + + Ag, + 2H.0 + 

In order to exolnde tlie complication introduced by the ohlorine- 
snbstitTiting action of phosphorus pentachloride, the author has studied 
the decmnposition of diclilorethyl oxide hy water. 

Diohlorethyl oxide heated in sealed tubes with seven or eight times 
its volume of water to 116® — 120®, but not higher, gave a colourless 
homogeneous solution- The liquid contained hydrochloiic acid, ethyl 
alcohol, and a mixture of aldehydes, among which chloraldehydo was 
identified by treating with silver oxide and analysing the zinc salt of 
the resulting glycollic acid. Another portion of the watery solution 
of the aldehyde was exposed for a week to the air and then evaporated. 
A mixture of two kinds of crystals was thus obtained, which when 
separated and recrystallised, teffhed out to be monochloracetic acid 
(from the chloral dehyde) and glycollic acid. The latter could only 
have resulted from the oxidation of the hitherto unknown oxaldehyde, 
r CH OH 

1 CHO ’ "^hich may be regarded as the aldehyde of glycollic acid. 

The oily body which was produced in small quantity by distillation 
of the oiig^'n^ acid solution, is probably a hydroxyl-chlox*-ethyl 

From these results the principal reaction between water and dichlor- 
ethyl oxide, may be represented as follows : — ^ 

rCH^Cl 

loo §5 {oOH ^ HOOsHj + HOI. 

Diehlorethyl oxide. Chloraldehyde. iUoolioL 


The oxaldehyde results from the subsequent decomposition of ilio 
chloraldehyde by water — 


f 0 H ,01 

lOOH 


+ H2O = 


rOH,HO 

toOH 


Oxaldehyde. 


4- HCl. 


Becomjposition of Diehlorethyl oxide hy Alkalis. — The results were 
similar to those obtained in the decomposition by water. Alcohol, 
chloi-aldehyde, and two other chlorinated bodies are formed. The 
former of these possesses the composition of a hydroxyl-chlorothyl 

oxide and boils at about 163® : the latter is a con- 

rejioLOOsHs 

densation-product<{ O , boiling at 163®— 166®, and is iden- 

LCaHaCI-OCaHs 
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tical with the body observed by Jacobsen as a product of the decom- 
position of dichlorethyl oxide with water. 

The question still remained whether, under certain circumstances, 
dichlorethyl oxide may not be converted into acetic acid as stated by 
licben. 

The author therefore examined very carefully the saline residue of 
the reaction with potash, hut could find only a small quantity of formic 
but no acetic acid. 

Besides the reaction in which the hydroxyl-chlorethyl oxide, already 
described, is the principal product, another which furnishes an isomeride 
of that body occurs at the same time : — 

roHaCi roFaCOH) 

< OHCl + KOH = KOI + < CHOI 

LOO, Ha LOC.H5. 

This substance is not susceptible of condensation, but when treated 
with concentrated sulphuric acid furnishes hydrochloric acid, snlph- 
ethylic acid, and oxaildehydo : — 

r CJTIaOH r ppr ^-rr 

{ OHOl + H,S04 = n0.H5S04 + HCl + j 
LOO3H5 LCHO, 


together with a small quantity of a body which is the analogue of 
ethylidene oxychloride, and results from a secondary reaction between 
the hydrochloric acid and the oxaldehydo : — 




OH 3 OH 

OHO 


+ 


rOH,OH 

OHCl 


2HC1 = 


O 


OHOl 

LOHsOH 


± H,0. 


The condensation-product, OBlIiflCbOj, which had been obtained from 
dichlorctliyl oxide by the achon of potsish gives &(‘arc‘cly any hydro- 
chloric acid when treated with sulphuric acid, but forms chloi aldehyde, 
water, and etliylsulphuric acid. 

The chloraldchyde could not be purified by fractional distillation, but 
when oxidised by silver oxide it gives glycollic acid; on exposure to the 
air it loaves crystals of monochloracetic acid. It unites with bisulphite 
of soda, and ammonia passed into its ethereal solution produces a crys- 
talline compound in largo pearly tabfes, melting at about ISJG®, 

As the main result of the foregoing experiments the author cousidors 

fOHiOl 

that the formula^ OHOl, must be ttiken to represent the constitution 

IOC3H5 

of dichlorinatcd ethyl oxide. A corresponding modification must there- 
fore be adopted in the formula of all its derivatives. 


W. A. T. 
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On Trichloraoetal and Tetracliloretliyi OsdLde. By B. Patebno 
and G-. Pisati (Qazzetta Obimica Italiana, ii, 333 — 338). 

Wmerz and Yogt have lately shown (fiomj[it re^nd,^ Ixxiv, 777 ; Ohem* 
Soc.J., 1872, 610) that when tetrachloretliyl oxide (prepared, according 
to Henry’s method, by the action of phosphorus pentachloride on 
chloral idcoholate) is heated with alcohol in a sealed tube, a liquid is 
obtained which boils between 199® and 201®, and has the composition 
of trichloracetal. On the other hand, Patemo having many years ago 
obtained a substance which appeared to have the composition of tri^ 
chloracetal, but differed essentially in its physical properties from the 
compound described by Wurtz and Vogt, it was considered impoHaut 
to resume the examination of these bodies. 

1. Tetrachlorefhyl oxide, (C2HOl4)20, was prepared by Henry’s 
process, and exhibited for the most part the propei'iies described by 
that chemist ; it boiled at 189* 7® under a reduced pressure of 857 5 mm., 
and had a density of 1*4370 at 0°, 1*4182 at 15*2®, 1*3055 at 99*9®. 
Heated with alcohol in sealed tubes for several hours in a bath of salt- 
water, it yielded the trichloracetal of Wurtz and Vogi, which is a 
transparent, very mobile liquid, having a pleasant odour, mudi like 
that of dichloracetal, boiling at 204*8® (corr.) under the pressure 
of 758*9 mm., and having a deufdty of 1*2813 at 0®, 1*2655 at 22*2®, 
1*1617 at 99*96®. Its analysis gave numbers agreeing with the formula 
02Gl3H(C2H60)3. 

2. Patemo’s trichloracetal was obtained in small quaniiiy as a second- 
ary product in the preparation of dichloracetal by the action of 
chlorine on common alcohol (Oompt rend., Ixvii 765). The authoi*s 
in repeating the experiment were likewise unable to obtain more than 
a small quantily of the product. It is solid at ordinary temperatures, 
melts at 72® — 74°, but apparently begins to decompose at the sumo 
time, so that the melting point cannot be determined with accuracy. 

The mean results of the analysis of the liquid and solid compounds 
show that they are isomeric : — 





LigiM. 

Sofa, 


Calculated. 

Wurtz & Vogt. 

Vaiamb & 

c,.... 

72-0 

3-2-52 

32*50 

32-13 

Hu • • 

U-0 

4-96 

4*93 

497 

GI3 • . 

lOC-5 

48-05 

48*33 

48-18 

0)3 * • « • 

320 

14-47 




221-5 

100*00 



The mode of formation of the liquid 

trichloracetal 

shows that it has 

the constitution GGI3.GH- 

fOCsH*. 

[OCJEf~ 




C01,.0H{gf^ + HOO^H, = HOI + COl^OHjggg, 

which IS * confirmed by its mode of decomposition when heated with 
water or with sulphuric acid, the products of which, according to 
Wurtz and Yogt are alcohol and chloral ; — 
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001,.0h| 3^ + H,0 = 2HOO,Hs + COU-OHO. 

The solid trichloracetal appears also to yield chloral when heated 
with sulphuric acid; at all events, the distillate when heated with 
potash and a small quantity of aniline, gives off the characteristic 
odour of the carbamines (isocyanides), a result which indicates the 
formation of chloroform, and thereby tends to show that the product 
of the action of sulphuric acid on trichloracetal is i*eally chloral. 
Nevertheless the authors do not regard their experiments (which were 
made on a small quantity of substance) as quite conclusive on this 
point, but think it possible that the product of this reaction may bo 
dichloraldehyde, C 2 ChH.CHO. In this case, the constitution of solid 
trichloracetal might be represented by the formula, 

COl^-CH { or by 001^.001 { ggg. 

3. Tetrachlorethyl oxide is transformed into trichloracetal, not only 
by alcohol, but likewise, though much loss shaiply, by sodium ethylate, 
or a very strong alcohoho solution of potash. If, however, the same 
compound be treated with a 10 p. c. solution of potassium hydrate in 
absolute alcohol, a totally different imction takes place, a molecule of 
hydrochloric acid being eliminated, and a compound being formed which 
appears to have the constitution C0l2”Zl001 — OO 2 H 6 . The reaction 
takes place at ordinary temperatures, with abundant deposition of 
potassium chloride. On dissolving out this salt by water, an oily liquid 
separates, which, when dried and purified by fractioiial distillation, 
boils at 134‘8® (corr.) under the pressure of 755 mm., has a density of 
1'5725 at 0® and 1’2354 at 99 9®, and gives by analysis 26'45 to 27*53 
p. 0 . carbon, 2*93 to 2*98 hydrogen, and 59*55 to 60*59 chlorine, the 
formula OaHsCIsO requiring 27*37 p. 0 . 0., 2*85 H., and 60*65 01. 

This compound unites directly with bromine, the combination being 
attended with rise of tompomtare, and foims a liquid which, after 
washing with water and sodium CiU*bonato, is perfectly colourless ; it 
is much heavier than water, is decomposed by distillation under ordi- 
nary pressure, but distils without alteration uudeu* a pressure of 4 cen- 
timeters, and boils at about 135® ; in a mixture of snow and salt it 
solidifies to a crystalline mass which molts at the tomporaturo of tho air. 

This chlorobromiiiatcd (Hunpound pi*obably has tho constitution re- 
presented by the formula OOhBr — 001Br.0.C2H5. It is violently 
attacked by concoutratod alcoholic potash, yielding a heavy oil which 
may he sepai*alod by distillation with aqnoons vapour into the original 
chlojunated compound and a substance which is solid at the ordinary 
temperature (24®), and well crystallised. Tho authors are engaged 
with the further examinatiou of theso products. 

H. W. 

Chloro-derivatives of Acetone. By 0. Bisohopf 
(Beat. Ohem. Qos. Ber., v, 86^—667). 

Bichb obtained, by tho action of the galvanic current on a mixture of 
acetone and hydrochloric add, monoohlornc&boiie boiling at 117® ; but 
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Borsche and Fittig donbt the existence of this eomponnd, because by 
acting on well cooled acetone they always obtained a dichloracetono 
boiling at 120® ; whilst Kriwaksin, on repeating the experiments of 
these chemists, conld only obtain monochloracetone boiling at 120®— 
125°, together with prodnets of condensation. The author’s experi- 
ments are in accordance with the latter investigation. 

Monochloracetone boils at 118° — 121°. By gently heating a mixture 
of this compound with strong hydrooyamc acid and alcohol for 24 

{ OIT2OI 

, is leftbe- 

hind as a thin oily liquid, which when heated with hydrochloric 
acid, yields ammonium chloride and momchloracetondG acld^ 

{ OH, 01 
CO OH 

OH ’ crystallising in prisms which have a pure sour taste. The 

. . 

sodium salt is a deliquescent, crystalline mass ; the ammonium salt 
crystallises in prisms, and the lead salt is obtained by evaporating an 
aqueous solution as an amorphous transparent mass. The ethylic ether 
is an oily liquid having a &int but agreeable odour, which cannot be 
distilled. 

The chlorine in monochloracetonic acid can be replaced by cyanogen, 
and thus the nitnle of an add is produced which is probably an isoine- 
ride of oxypyrotartaric acid. 0. S. 


Researches on Dulcite and on Sugars in General. 

By G. Bouchabdat (Ann. Chim. Phys. [4], xlvii, 68 — 109). 

This paper is divided into the following sections : — 

1. Artifidal formation of dulcite by the hydiogenation of galactose 
and milk-sugar. 

2. Presence of milk-sugar in plants. 

3. Formation of isopropylic, ethylic, and hexylio alcohols by hydro- 
genation of the glucoses. 

4. Transformation of acetone into a hydrocarbon isomeric with 
hexylene hydride. 

The results have been already given in preliminary notices in tho 
Gomjptes rendus de VAcademie^ abstracts of which will be found in tho 
last two volumes of this Jomnal, 1871, pp. 810, 915; 1372, pp. 399, 
400, 409, 691, 1093. H. W. 


Neutral Compounds derived ftom Maxmite. By G. BouoHAUDAr 
(Oompt. rend, Ixxv, 1187 — 1190). 


BioJiloromannife^ (or, OsHg ^ is propaiod 

bv heating together 15 parts of hydrochloric acid solution saturated at 
0° 0., and one part of manmte in a sealed tube at 100°, for six hours 


only, since a longer exposure appears to pinduce dichloromannitau 
(Ann, Chim, Phys, [3], advii, 334). After drying over quicklime and 
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oil of vitriol for about a montb, long scales of a light yellow colour 
are separated, which arc dissolved in cold water and recrystallised. 
The aqueous solution is neutral and tasteless, and is not precipitated 
by silver nitrate. Diohloromannite is insoluble in absolute alcohol and 
in ether. It melts at 174°, being at the same time decomposed ; at a 
higher temperature it volatilises completely. Its vapour bums with a 
green-edged flame. Boiling water or concentrated solution of alkali 

rapidly decomposes it into monocliloromannifan, thus : — Cells ^ 

r(OH)3 

— HOI = OeHsK 0 . This reaction appears* to be general with 

I 01 

the polyatomic haloid ethers ; e.y., dichlorhydrin is conveHed by the 
same means into epichlorhydrin. 

Monochloromannitan thus formed is a neutral, slightly bitter sub- 
stance, very soluble in water, alcohol, and ether. By prolonged agita- 
tion with water it is converted into mannitan. 

Nitrosulplmnc acid couverts dichloromannite into dichloro-tetra- 

nitroinaTiiiitc,C.H,(NH0,).(H01)s (or, C,I^ | wliicli is in- 

soluble in water, but soluble in boiling alcohol, separating from that 
solution, on cooling, in fine needles. This substance is not easily ex- 
plosive, notwithstanding its composition ; it is, in fact, more stable than 
dichloromannite. 

Bibrofnmmnnite, 06Ha(H30)4CHBr)2 ^or OeHs | is prepared 

in a similar way to the analogous chlorine-compound, the mannite and 
hydrobromic acid, being heated together for two hours only. Crystals 
appear after a considerable length of time, and are purified by rapid 
solutio^i in hot water and cooling. Dibromomannite is tasteless, scent- 
less, insoluble in cold water, alcohol, or ether, but soluble in warm 
water, and in concentrated hydrobi‘omic acid solution. It ciyslallises 
in small colourless plates, molting, with decomposition, at 178°. 

Boiling water transforms dibromomannite into nioQwlromomamiftm^ 


CcH2(H20)4(HBr) or C,H 


{'D 


which is a neutral, slightly 


bitter substance, very soluble in alcohol or other, and melting at 100°. 
Its solution is not procipitated by silver nitrate. Long-continued boiling 
with water converts it into mannite. 

Hitrosulphuric acid converts dibromomannite into dibromo-totraaitro- 

mannite, C6H2(NH03)4(HBr)2 (or CeHe | which crystallises in 

long needles, insoluble iu water and in cold alcohol, hut soluble in the 
latter when it is heated. 


The above compounds are isomeric with the duldte-others already 
described by the author ; they give similar reactions, with ono excep- 
tion, by which the two scries may be distinguished, viz., when treated 
with alkaline hydrates, the ethers above described furnish mannitan, 
whereas those of the duloite senes yield duloitan, which may be re- 
cognised by converting it into made acid, B. J. 0. 
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Researches on Santonin. ByL. de St. Maetin 
(Compfc. rend., Ixxv, 1190 — 1192). 

Dbsieikg to ascertain whether santonin, the active principle of Semen 
contra^ be really a phenol, as Berthelot {TraiU elhnentaire d& Oliwiie 
Organigue) considered it, the author began by attempting its gradual 
deoxidation. If the formula of santonin be O15H13O3, there should be 
obtained by this means — (1.) A diatomic phenol, CisBfifiOa; (2.) a 
monatomic phenol, CisHisO ; (3.) a hydrocarbon, CiaHi8 = Cio(H7.05Hii), 
or amyl-naphthalene. The second of these is the only one yet obtained, 
and is formed when one part of santonin and four parts of zinc are 
heated in a current of hydrogen. A brownish-yellow Hquid is obtained, 
in which, after some days, needle-hhaped crystals begin to form. These 
are purified by distillation at 350®, when two isomeric bodies neutral to 
litmus are obl^ined, the one crystalline and the other liquid, for both of 
which the name ofeantonol is proposed. GrystalUne scmtonol is similar 
in appearance to stearin, and melts at 135°. It is insoluble in water, 
and very soluble in alcohol or ether. Sulphuric acid forms with it a 
sulpho- conjugated acid, the barium salt of which is soluble. Santonol 
dissolves when it is mixed with a moderate quantity of potash solution, 
hut a large excess of potash gives rise to potassium samtonolate^ whidi 
is an oil yielding santonol on treatment with an acid. These and 
other properties not mentioned prove santonol to be a phenol. (It 
will, however, be noticed that its formula is not like the geneial formula 
of phenols.) 

Liquid, samtonol is very changeable on exposure to air. It is, like the 
solid with which it is saturated, insoluble in water, but soluble in 
alcohol or ether. 

B. j. a. 


Production of Purfurol by the Action of Superheated Water 
upon Wood. By 0. Geeville Williams (Chemical Kews, 
xxvi, 231, 247 and 293). 

When fir-wood is heated with water in a closed vessel, and a pressure 
of 100 lbs. to the inch maintained for a considerable time, an acid 
liquor is obtained, from which, by repeated rectification, two principal 
products may be separated. These are methylic alcohol and an oil, the 
yield of the latter ftom 100 lbs. of wood being 10 ounces. 

The oil was not uniform in composition, and had not a constant 
boiling-pomt. On immersion in a freezing mixture it separated into 
two layers. The lower layer had a sp. gr. of 1‘0784 at 11°, and was 
suspected to consist mainly of forfurol ; it was therefore rectified, and 
the fraction boding between 163° and 171° oxidised by treatment with 
caustic potash. 

The crystals so obtained were analysed, and found to consist of potas- 
sium pyromucate, KC5H3O3. 

To confirm this result, a portion of the crude oil was converted into 
the corresponding amide, and the crystalline mass purified and analysed. 
Results were obtained which proved that the crystals consisted of pure 
furfuramide, Gi5Hi3!N'303. 
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A mean of four experiments showed that 100 parts of omdo oil gave 
39*3 of fuifuramide, corresponding to 42*3 per cent, of fnrfni*ol. Hugo 
Miiller corroborates the foiegoing results. Having operated in a 
similar series of experiments with bamboo- wood, he obtained an ap- 
preciable quantity of a heavy oily liquid, which exhibited all the pro- 
perties of farfurol, and produced, on the addition of ammonia, the 
well- characterised furfuramide. Muller does not think that the produc- 
tion of furfurol is due to the action of the organic acids which are 
simultaneously or previously formed ; at the same time he mentions 
that when the wood is treated with caustic soda-lye instead of water, 
the formation of furfurol does not appear to take place. 

Furfurol may alao be obtained by the action of high-pressure steam 
upon wood. The apparatus used (a figure of which is given) consists 
of an autoclave capable of withstanding a pressure of 500 lbs. to the 
square inch, within which is placed a cylinder of perforated metal filled 
with sawdust and standing on a perforated shelf ; the bottom of the 
autoclave is covered with a layer of water not reaoliing to the shelf. 
The vessel having been tightly closed, is heated in an oil-bath to 
198° 0. for three or four houi*s, after which it is left to cool till the 
pressure lias completely gone down. The autoclave is then opened and 
connected with a condenser, and heated till about three-fourths of the 
water present has distilled over. The watery distillate thus obtained 
smells sti^ngly of furfurol, and when mixed with ammonia yields 
crystals of furfuramide. 

It appears then that furfurol may be produced from wood by the 
action either of water or of steam at high temperatures and pressures. 
The author finds, however, that it is not produced by distilling sawdust 
with water under the ordinary pressure. 

J. W. 


On some Derivatives of Mncic Acid. By Max Kottnitz 
(J. pr. Ohem. [2], vi, 136 — 156). 

This author begins this memoir with a historical account of pyrrol 
a derivative of mucic acid hitherto little studied. 

Schwanort (Ann, Ghom. Pharnb,, cxvi, 271), found that pyrrol is 
one of the products of the dry distillation of ammonium mucato. 
Lubavin (Bexit Ohem, Oes, Ber,, ii, 99) succeeded in replacing one 
atom of hydrogen in pyiTol by ethyl, but left it doubtful wholhor this 
substituted atom is indirect combination with carbon or with nitrogen. 
With the view of settling this qnestion, the author has endeavoured to 
obtain a substituted pyrrol by the diy distillation of a substituted 
ammonium salt of mucic acid. For this purpose he prepared — 

Fhenylamine Mncate, G(,HioOB(CbH 3 H 2 H) 2 . This body is best ob- 
tained as follows : — A mixture of mucic acid with a relatively largo 
quantity of water is heated to boiling in a capacious flask, and aniliuo 
is added in small poi'tions, with frequent shaking, till the liquid 
is nearly clear. The solution is filtei*ed hot and left to crystallise. 
After thorough washing with water and recrystallisation from boiling 
water, the product is pure neutral phenylaminc mucato. 



164 


ABSTBAOTS OF OHEBnOAL PAPERS. 


The same salt is formed, together with phenylmucamide, by heating 
mncic acid for a safficient time with excebS of aniline — 

2C«HioO« -h 4CflH7hr = 0«.Hio08(OaH7N)2 + + 2HiO. 

Phenylamine mncate forms feebly yellow ciystals, which dissolve 
in water and lose phenylamine on prolonged heating therewith, 
apparently without forming an acid salt. It is insoluble in boiling 
alcohol, but gives off the whole of its phenylamine on prolonged treat- 
ment with the boiling liquid. When heated with alkalis it yields alk^ 
line mucates, phenylamine being set &ee. Heated in an air-bath it 
loses water, and is converted into phenylmucamide — 

OsHioOsCCeHsHjN)^ - 2H2O = OtHaOsCOAHIS')^. 

By dry distillation it is resolved into phenylamine, water, carbon di- 
oxide, and phenylpyrrol, 

CfiHsH 1 

Fhenylmucamide, CeHsOe > N 2 . The formation of this body in two 

j 

ways has ahoady been mentioned. It is best prepared, however, by 
the action of phenylamine on an ether of mucic acid. The author 
emploTS ethyl mucate, prepared thus : — 1 part of mucic acid is heated 
with 4 parts of sulphuric acid till the mixture begins to blacken. On 
cooling, 4 parts of absolute alcohol are added, and after 24 hours the 
whole is diluted with spirit, filtered, washed thoroughly with spirit, 
and afterwards exhausted with boiling water to remove undecomposed 
mude acid. 

Phenylmucamide forms small, very thin, white laminae, which are 
quite insoluble in water, alcohol, ether, benzene, carbon disulphide, 
glycerin, and dilute miueral acids. It is decomposed by boiling with 
strong potash, phenylamine being separated. Concentrated sulphmic 
acid converts it into a black mass. Fuming nitric acid dissolves it, 
forming a yellow solution, from which water throws down a yellow 
body, probably a nitro-snbstitution product. 

The author endeavoured in vain to prepare the imido corresponding 
to the foregoing body, namely, pheni/lniucimide, ObH^Oe OcHeN. 

PJimyJpyrrol, | K This body is obtained pure by treating tlio 

mass formed by the dry distillation of phenylamine mucate with 
very weak hydrochloric acid to remove phenylamme, washing with 
water till the mass is free from add, crystallising repeatedly, and dry- 
ing over sulphiiric acid. 

Phenylpyrrol forms fine, white, nacreous, thin scales, which acquire 
a reddish colour on prolonged contact with air. It h^ an aromatic 
camphor-like odour ; melts at 62° ; is soluble in alcohol, ether, benzene, 
and chloroform, and crystallibes from the solutions ; insoluble in cold 
water, and melts to a colourless transpareut oil on warming therewith. 
It is not acted upon by miueral acids or alkalis 

The formation of phenylpyrrol from phenylamine mucate may be 
regarded as a proof of the correctuoss of the constitutional formula 
proposed for pyrrol by Baeyer and Emmerling (OJmi, Omtr,, 18?0, 
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437), according to wHoli, one atom of hydrogen is in direct comhina- 
tion with nitrogen. It is evident that the phenylamine residue, 
OgHsN", nnites with the group G4H4 of the mucic acid to form phenyl- 
pyrrol — 


HO 


/ 


H 

0 


OH 


0 H 

H H 

PyrroL 


H 

C 


HO 




OH 


C N 

H CfcHs 

Pbenylpyrrol. 


( 0 H 1 \ 

0*H* > H ) .BgGl 2 * Formed by 

adding mercuric chloride dissolved in alcohol to an alcoholic solution of 
phcnylpyzTol. It is white, and less soluble in boiling alcohol than 
phenylpjrrrol. It is soluble also in chloroform and carbon disulphide, 
slightly soluble in boiling water, but insoluble in benzene, in which 
phenylpyrrol dissolves very easily. When boiled with potash it does 
not mdlt, as does phenylpyrrol, but turns yellow, without dissolving. 
It dissolves in hydrochloric acid, with yellow colour. 

Tohddme Mucate, GoHio08(G7H»llT)2. This body is prepared by 
the author in the same way as phenylamine mucate. It forms 
yellowish crystals soluble in boiling water, though less freely so than 
the phenyl compound. The aqueous solution loses toluidine when long 
boiled. It is insoluble in alcohol and ether, but gives off toluidine 
when boiled therewith. It is converted by prolonged heating in an air 
bath into tolylmucamide. 

It is remarkable that toluidine mucate when submitted to dry distil- 
lation does not yield a substituted pyrrol, as docs phenylamine mucate. 
The chief pxoduct is a body having the empirical formula GX 8 H 18 H 2 , but 
owing to its indifhrenco towards reagents the author has not been able 
to arrive at any definite notion of its constitution. It forms voiy fine, 
white, nacreous scales, which are easily soluble in alcohol, benzene, and 
carbon disulphide. It possesses a strong aromatic odour, and is highly 
electric, so that when rubbed in an agate mortar the powder flics ofi in 
all directions. 

G7H7H 1 

Tolylnvueamide, GeHsOe VHs. This body is best obtained by the ac- 
G7H7H J 

tion of toluidine on an ether of mucic acid, as in the case of the cor- 
responding phenyl-compound. It forms white thin lamimc, resembling 
the phenyl-compound in their insolubility. It is decomposed by strong 
pota^, toluidine being set free. J. It. 


Supersaturated Solutions of Lactates. By L. G. ns Ooppst 
(Ann. Ghim. Phys. [4], xxvi, 639 — 544). 

A hot saturated solution of calcium or zinc lactato deposits its excess 

VOL. XXVI. N 
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of salt only graidnally on cooling. ^Finely powdered calcium laotato 
induces the solidification of a supersaturated solution ot calcium 
lactate in two hours, whilst glubS powder, lycopodium, or cot^ii 
filaments do not efibct the change till the following day. Tho solution 
deposits its excess of salt some hours sooner when exposed to air 
than when contained in sealed tubes, but in both cases tho excess sepa- 
rates sooner or later. 

At 10°, 1 part of zinc lactate requires for solution about 90 parts 
of water. 0. Gr. S. 


Conversion of Dextrotartaric into Racemic Acid. 

By E. JuNGFLBisoH (Oompt. rend., Ixxv, 439 — 443). 

Thirty grams of dextrotartaric acid, with three or four grams of water, 
heated in sealed tubes to 175° for 30 hours, formed some insoluble 
black matter, together with a coloured syrupy liquid, which gradually 
deposited acicuki crystals in abundance, and gave off a considerable 
quantity of gas. The contents of the tubes were boiled with water, and 
the filtrate was evaporated on a water-bath, whereupon it deposited 
crystals of racemic acid, winch, by a second crystallisation, were obtained 
pure and white. The mother-liquors, by evaporation to a syrup and 
re-heating, furnished a fresh crop of racemic acid. 

If the temperature during the heating of the sealed tubes, be raised 
above 175*^, the tubes are liable to burst ; if it bo below 175°, the reaction 
is sluggish. The racemic acid is found to be identical with that obtained 
from the tartar of certain wines. The same reaction takes place with- 
out the presence of water, but the product is small in quantity. 

In another e^eriment 650 grams of tartaric acid and 100 grams of 
water, heated in an enamelled steel vessel for 48 hours to 180°, gave 
several hundred grams of racemic acid. The gas formed was allowed 
to escape two or three times during the process. 

0. O. S. 


Qaercite-Siilplixiric Acid and a Sugar derived therefrom and 
different from Quercite. By 0. Scheibler (DeuU Ohom. Gcs. 
Ber., V, 845). 

FmBiiT powdered quercite dissolves without evolution of gas in sul- 
phuric acid heated on the water-bath, no coloration being pmdncod ; 
the acid liquid neutralised with barium carbonate, furnishes the tiou- 
crystalline barixim salt of querciie^m(ipliurio acid ; from this tho acid is 
obtainable by decomposition with sulphuric acid ; it is a syrupy mass, 
and yields vamish-like calcium, zinc, cadmium, and copper-salts. Tho 
barium-salt, heated with water in a tube to 120° — ^125°, decomposes, 
fixrmshmg barium sulphate, sulphuric acid, and a new sugar, which 
crystahises easily, and is not identical with the original quercite. 

0. R. A. W. 

Pentachlorobenzeno. By A. Ladbuburg (Deut. Chem. Ges. Bor., 

V, 789—790). 

JxJNGFi^iscH, as well as Otto, state that this compound exists in two 
isomeric modificaiioiis, but according to K!ekaI4’s theory, which is now 
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generally accepted, only one pontachlorobonzene can exist. On repeat- 
ing Jungfleiscli’s expcidments, tlio author could only obtain the following 
compounds : — 

Hojliiig-point. Melting-poini. 


aOhH, 245°— 27°— 28° 

0,Cm 275°— 277° 85°— 86° 

OdCl, — 236° 


These bodies were produced by acting with vwht chloidno upon 
chlorobenzene, treating the product with alcoholic potash, and sepa- 
rating the different compounds by repeated fractional distillation, 
recrystallisation, &g. 

Ebrom these results it appears that by acting with moist chlorine 
upon chlorobenzene in the sunlight, oidy one pentachlorobenzene is 
formed. The existence of another modification is very doubtful, for 
the statements of Jungfieisch and Otto do not agree, and according to 
the former this isomeride has a melting point varying between 176° 
—198°. Moreover all the compounds winch Jungfieisch obtained by 
using dnj chlorine are also formed by the moist gas with the exception 
of tins isomeride.* 

0. S. 

Dinitrobroznobenzene and Phenylenediamine. By Tm. Zinoeb 
and F. Sinter is (Dent. Ohem. Ges. Ber,, v, 791 — 795). 

Walker and Zincke have shown that the two nitrobromobonzenes 
which are formed by the nitration of bromobenzene yield, by the further 
action of nitric acid, one and the same dinitro-bromobenzene, melting 
at 72°. If the bromine occupies the position 1, the side-chains in the 
two nitrobromobenzes are 1 : 2 and 1 : 8, and consequently in dinitro- 
bromobenzene they must be either 1 : 2 ; 8, or 1 : 3 : 6 (supposing that 
1 : 2 is identical with 1:6). 

To decide this question, dinitrobromobenzene was reduced by means 
of tin and hydrochloric acid ; the bromine was eliminated by tho 
nascent hydrogen and ^ara^dienylenedimmie was formed, showing that 
in dinitrobromobenzene the side-chains occupy the positions 1:8:6. 

0. S. 


Chlormated Azo-Berivatlves of Benzene. By K. Hsumank 
(Deut. Ohem. Ges. Ber., v, 910 — 915). 

When solid (a) chloronitrobenzene is heated with alcoholic potash, a 
violent reaction takes place, and the mixhire on cooling solidifies to a 
mass of long hair-like crystals, consisting of diolilorazoxybooimefie, 
OflHjiCIN—NOIHiOe. This compound melts at 155® — 156®, is insoluble 

V 

* In a recent note {Svll. Soc, Chim,^ Dec. 1872, p. 531), Jnngfioisoh maintains 
the existence of the second pentachlorobenzene described by himself and by Otto, 
and attributes Ladenburg’s failure in obtaining it to the fact of his harii^ used 
moist instead of diy chlorine. He also declares his intention of publishing 
results relating to tiio second pentaddorobeiuscnQ and its derivatiyes. 

N 2 
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in water, and sparingly soluble in alcohol, from wHcb it is deposited 
in pale yellow needles having a silky Insti^e. 

The fluid ((3) modification of chloronitrobenzene, when treated with 
alcoholic potash, yielded a small quantity of dichlorazoxybenzene iden- 
tical with that above desmibed ; the action was, however, less energetic 
than that produced by alcoholic potash on the solid modification of 
chloronitrobenzene, and there still remained portions of the fluid chloro- 
nitrobenzene unacted on, although an excess of potash was employed. 
Hence the author surmises that the fluid modification of chloronitro- 
benzene does not yield dichlorazoxybenzene, and that the formation of 
that substance arose from the presence of a small proportion of the 
solid chloronitrobenzene in the fluid chloronitrobenzene employed. 

When chlorazoxybenzene is dropped into warm fuming nitric acid, 
it is dissolved, and the solution, on addition of water, or on cooling, 
deposits a bright yellow nitro-componnd, which was found to be dichh- 
Tomonomtroobzos&yhenzme, C 6 H 3 C 1 (H 03 )N — ^HOlHiCIg. It melts at 134®, 

is insoluble in water, and sparingly soluble in alcohol, from which it is 
deposited in felt-like flocks, consisting of small nee^es. Its crystals 
possess a beautiful silky lustre, and are difficult to powder. It appears 
to be reduced by ammonium sulphide, but the product was not iso- 
lated. 

Dichlorazoxybenzene added to fuming sulphuric acid dissolves with 
sHght evolution of heat, the solution at the same time acquiring 
a metallic reflex, like that of the aniline colours, and on cooling a eiystal- 
line substance is deposited, which, when boiled with alcohol and 
animal charcoal, yields long, reddish-yellow needles having the com- 
position of dicldorazohemene. This substance melts at 183®, is insoluble 
in water, and sparingly soluble in alcohol. Apparently dichlorazoben- 
zene is not the sole product of this reaction. 

If solid chloronitrobenzene be heated with alcoholic potash, and, 
after the conversion into dichlorazoxybenzene, the mixturo ho distilled 
in a retort, a stage is reached at wHch a violent reaction takes place, 
a yellowish-red sublimate and oily drops pas&iug over. The oily ilrops 
proved to be chloranilLne, melting at 64®, while the crystalline hublimahs 
was found to he dichlorazohenzcne, melting at 183®, and identical with 
that described above. By the action of nascent ammonium bnl])lu(lo 
on dichlorazobenzene, the author has obtained white needles, which ho 
is still investigating ; he is also engaged in extending his rcHoarches 
to the bromonitro-benzenes, and to the corresponding toluene deri- 
vatives. 

T. B. 


Aetioxi of Sodium on Chlorinated Nitro-compounds. By 
A. W. Hofmann and Geygbr (Dent. Chem. Oes. Ber., v, 
915^919). 

OniiOfiONiTROBBlNZENE, melting at 83®, was dissolved in anhydrous ether, 
and small fragments of sodium were added. Under these circumstances 
fhe metal was found to he gradually transformed into a black, friable 
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substance, which, on exposure to the air, became warm and turned 
yellow. Placed in water it dissolved with a red colour, and when 
heated to 100® with ether and methyl iodide, it yielded a yellow, 
crystalline mass, which, on distillation with water, gave a distillate 
containing methyl iodide and chloronitrobenzene melting at 83®, while 
the residue when crystallised from alcohol yielded dichlorazoxybenzene. 
The black substance, when treated with concentrated hydrochloric acid, 
yielded a yellow crystalline mass similar to that obtained by the action 
of methyl iodide, and like it yielding dichloi-azoxybenzone. 

When the black substance was suspended in ether and treated with 
benzoyl chloiide, an energetic action took place, the black colour chang- 
ing to yellow. The product, on being distilled with water, gave a dis- 
tillate containing nitrochlorobonzeno, while the residue, on crystallisation 
from alcohol yielded a substance having the composition, C 2 GBri 8 l^r 2 Cl 20 s, 
and crystallising in long prisms. It mSts at 125®, is insoluble in water, 
and tolerably soluble in alcohol or ether. This substance may be re- 
garded as hydrochlorazoxybenzcno, in which two hydrogen-atoms are 
replaced by benzoyl — 

CcHiClN— O— NOIHA 

0,H.(i (!!7H,0. 

The black substance may be regarded as containing the corresponding 
sodium compound — 

CgEUOIN— 0— WOlHiCs 

lla. Jra. 

With the view of obtaining the analogous hydrogen-compound the 
authors heated dichlorazoxybenzene with alcoholic ammonium sulphide. 
The result, however, was a substance crystallising from alcohol in 
beautiful colomloss crystals and melting at 122®. Analysis showed 
that the oxygon of the dichlorazoxybenzene had been eliminated, two 
atoms of hydrogen being fixed at the same time. The substance is 
therefore Jiydro-diGMomiohmzene. When its alcoholic solution is boiled 
in the air for a long time, or heated to the boiling point in contact 
with animal charcoal, the liquid becomes yellow and deposits crystals 
of dichlorazobenzene. 

Sodium has no action on an ethereal solution of fiuid chloronitro- 
benzene, but bromonitrobenzene, melting at 126®, when dissolved in ether 
and treated with sodium, yielded a black substance, which, when decom- 
posed by ethyl iodide or hydrochloric acid, gave dihrcmazoxybevi^em^ 
Oi 2 H 8 Br 2 ]SraO, a substance crystallising from alcohol in leaflets and 
melting at 172®. 

Chloronitrotolpene when similarly treated with sodium yielded a 
black substance, which was converted by hydrochloric acid into dichlor^ 
azoxytoluene^ Cnfli20l2l^20. This substance foims small felted needles 
insoluble in water, slightly soluble in alcohol, easily soluble in other, 
and melting at 128®. 

It is woxtliy of note that attempts to form an analogous compound 
by the action of sodium on nitrobenzene did not succeed. This con- 
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firms the observation that bodies derived from benzene ly the replace- 
ment of several hydrogen-atoms differ notably from those benzene 
derivatives in which only one hydrogen atom is replaced. 


Some Derivatives of Diphettylmetlxaixe. By W. H Doer 
(Dent. Ohem. Ges. Ber., v, 796 — 797). 

J)M7Uro--diplienylnieth(Mi6^ Oi3B[io(lSr02)2j is prodneed by dissolving the 
hydrocarbon in cold, fhming nitoio acid of specific gravity 1*6® It is 
insolnble in water and alcohol, sparingly soluble in ether, and crystal- 
lises from hot benzene in long, brittle, iridescent needles, melting at 
183®. 

IsodinUro-’di^pTimylmetTiam, Oi3Hio(N'02)2, is formed when diphenyl- 
methane is heated on a water-bath with nitric acid of specific gravity 
1*4. It is insoluble in water, but soluble in alcohol, ether, benzene, and 
acetic acid, and crystallises in small straw-eolonred needles, diowing a 
bine Instre and melting at 172°. 

Tetr(mitro-dyphmylm6th(me^ 0i3H8(N03)4, is the chief product formed 
by the action of a well-cooled mixture of concentrated nitric and sul- 
phuric acid on diphenylmethane. It is insoluble in water, alcohol, and 
ether, sparingly soluble in benzene, a little more in glacial acetic acid, 
from wmch it crystallises in brilliant, pale-yellow, hard prisms, melting 
at 172°. 

Biamido-diphenylmeiJiane, Oi3Hio(17H2)2, crystallises from alcohol in 
smaB pearly scales, melting at 86° and having the greatest resemblance 
to benzidine. The hydrochloride is veiy soluble in water and alcohol, 
and crystallises from dilute hydrochloric acid in small white plates. 
The sulphate is sparingly soluble in alcohol, and crystallises from water 
in small brilliant plates. 

Isodiamido-diphenylmethane and its salts are very unstable com- 
pounds which could not bo obtained in a pure state. 

Dijpheitylmeiliane’-disulphonia acid is formed by dissolving the hydrocar- 
bon in an excess of fuming sulphuric acid on a water-bath. The potassium 
salt, Ci3Hio(SOaK)3 -1- H2O, crystallises from dilute alcohol in small 
shining prisms. The barium salt is anhydrous, and crystallises from 
axL aqueous solution in very small scales. The copper salt, Oi8Hio(SOj)40u, 
is soluble in water and crystallises from dilute alcohol in small, grocn 
shining plates. The free acid, Ci3Hio(S03H)2, is obtained from an 
aqnoons solution in small deliquescent plates and from alcohol in 
arborescent needles, melting at 69°. 

Brozume acts violently on diphenylmethane, forming a viscid sub- 
stance, which, after standing for months, yields crystalline crusts form- 
ing lajge tables when re-crystaUised from ether. This body contains 
4 atoms of bromine, hut the quantity was not suffeient to decide 
whether it is an addition- or a substitution-product. 

J)mUro^hmzojplhenone^ 0isH8O^O2)3, is formed hy boiling dinitro- 
diphenylmethane with a chromic acid solution ; it is also obtained by 
the nitration of benzophenone, and is identical with that which 
liinnemann obtained by the action of nitric acid on benzhydrol. It 
crystallises from a mixture of alcohol and ether in shining 

needles, melting at 129*6°, 
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Isodinitro-henzophenom is noi produced iu tlie nitration of benzo- 
phenone, but is formed by oxidising isodmitro-dipbenylmethano. It is 
soluble in alcohol, ether, benzene, and acetic acid, h'rom alcohol 
it ciystallises in short sti*aw-coloured needles or pale-yellow prisms ; it 
melts at 118°. 

Diam ido-hen^opJmhone is identical with Laurent’s and Chancel’s 
flavine : it forms long, pale-yellow needles, melting at 166°. The cor- 
responding iso-compound could not be obtained in the pure state. 

0. S. 


Triphenylmethane, By A. EZbktjli^ and A. FRANcniMONT 
(Dent. Ohem. Gos. Ber., v, 906 — 908). 

Tnjjlieni/lniethtne, CH(06ll5)3, is obtained by heating one molecule of 
bcnzylcne dichloride with two molecules of moi*cury-diphenyl : — 

C.H5.OHCI2 + 2(OoH6)2Hg = 0H(0.H6)3 + 2C,H5HgCL 

It is a solid, molting at 92*5°, and boiling at about 335°. From an 
alcoholic solution it separates in bnlliant, well-formed crystals ; it is 
also readily soluble in ether and benzene, forming with the latter hy- 
drocarbon the compound CH(06H6)4.C6Hb. This compound forms 
largo transpai'eut crystals, which melt at 76°, and at this temperature 
or when exposed to the air, give off the benzene and become white and 
opaque. Triplienylmethane is also soluble in toluene, but docs not 
combine with it. On dissolving it in warm fuming sulphuric acid, it is 
converted into the sulpho-acid, CH(CeH4.S03H)3, the barium salt of 
which is precipitated by alcohol from an aqueous solution in fine white 
needles, No other salt could bo obtained crystallised, but a concen- 
trated solution of the free acid solidiffes on standing to a crystaJlino 
mass. 

0. S. 


Oil Benzophenone-chloride and Formation of Anthraqtii- 
none in the Preparation of Benzophenone, By A. Kjekulb 
and A. Francujmont. 

Thu authors prepared pure bemojphenone-chluHde or dijihenyldhUorQ^ 
melkme^ COlaCCoHs)®, with the object of obtaining totraplienylmethano 
by acting on it with morcury-diphenyl. 

According to Bohr (JDeut Ohem. Ges. Ber,, iii, 752), this chloride 
cannot })e obtained in the pure state, because it is decomposed by dis- 
tillation ; but this is not quite correct. By heating bonzophenone with 
phosphorus pentachloride for an hour or two in a flask connected witli 
a reversed condenser, and distilling the product under a diminished 
pressure iu a weak current of air, pui*e diphonyl-dichloromethano is 
obtained. It boils oonstanlly at 220° under a pressure of 671 mm., 
aiTid is a colourless, very refractivo liquid, which is acted on by water 
slowly in the cold, quickly whou boated, with formation of bonzophe- 
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none and laydrochloric acid. Under the common pressure it boils with 
slight decomposition at 305°. 

The benzophenone used in these expeiiments was obtained by dis- 
tillation of calcinm benzoate. Besides the ketone, other bodies were 
formed in small quantity, amongst which there was some (mthra^iihiwne 
and a body crystallising from benzene in brilliant prisms, melting at 
14*5°, and having, according to one analysis, the formula C14H10. The 
formation of the quinone may be explained by the equation : — 

2C756O2 ““ 2H2O = 0 i 4E[802. 

0. s. 


Phenoquinoiie and sixollar Compounds. By BE. Wiohelhaus 
(D ent. Ohem. Ges. Ber., v, 846). 

The oxidation of phenol gives rise to phenoqninone, OisHuOd = 

CttH4 1 Q*Q*Q®^ ; this substance is the prototype of a number of 
compounds. 

PyrogaUic acid solution dissolves quinone and produces a red crys- 
talline product, which does not melt below 200°, and can be sublimed 
but not without considerable loss. The reaction is : — 

Quinone. Pyrogallic acid. Hydroquinone. PyxogaHoquiuone. 

20.B[*0, + 2Cja*o, =: C.H.O, + oja:*{ 

This substance, pyrogalloqmnmie^ is decomposed by alkalis, forming 
blue solutions which soon become black. 

By oxidation with chromic acid solutions pyrogallic acid forms a 
product difficultly soluble in chloroform and benzene, crystallisable 
with some chffioulty from hot alcohol ; this substance is probably iden- 
tical with the ^rpuTogaUin of Aime Grirard, obtained by oxidising 
pyrogallic acid with sulphuric acid and potassium permanganate \ tho 
author, however, deduces the formula — 

roH 

Ci8B[i 409 O.O.OeB[3(OB[)a 

LO.O.OeHsCOH)*. 

whereas Gii*ard considered his product to be GgoHicOs. 

The author views guinJiydrone as CwBCuOs = OsBE* 1 0 0 oI^(OH)’ 

i e., as a body belonging to the class of substances under consideration, 
Wohler’s analytical numbers agree well with this formula ; the body 
has, however, been usually regarded as Ci3B[io04. 

All the phenols of the aromatic series (cresol, tliymol, resorcin, 
a-naphthol, 3-naphthol, &c.) react with quinone in a similar way ; thy- 
moqninone also reacts thus, but the difficultly reducible anihraquinono 
does not nndergo such changes. Ohloroquinone and thiophenol do not 
develop substitution-pioducts in this manner ; trichlorinatod quinone 
is reduced and the chlorine removed by the action of pyrogallic acid ; 
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totraoliloroquinonc, on the other hand does not lose any chlorine, hut 
foims tctraohloro-hydroquinono ; thiophenol reduces Ac quinone to 
quinhydrone, and finally to hydroquinone. 

Phenoquinono treated with aniline furnishes a crystalline product, 
thus — 

CeHiOsCOCcH,)* -h 2 (OoH5.nh2) = 2(o,H5.oh) + 

This body is identical with the gum one amlide of Hofmann, who 
obtained it % the action of quinone on aniline, and considered it to be 
Ci 8 Hi 402 N’ 2 , whilst the author assigns to it the above formula = 
0i8Hi602H2. 

The author views the “ subhydrate of nitric acid,” ]Sr4n20u, recently 
described by Weber, as a body belonging to the same class of sub- 
stances as those above described : — 


I 


{ao}"'™ 

{o:o}>*o= 


0. R. A. W. 


HitrophenolsTilpliomc Acid. By Julius Post. 

(Deut. Chem. Ges. Ber., v, 852—854). 

The author has converted orthonitrophenol (m.p. 110®) into the sulpho- 
acid by the action of fuming sulphuric acid. On adding the phenol 
little by little to the acid, the crystals dissolve with slight evolution of 
heat ; the mixture is allowed to stand for some time in a cool place, 
and then poured into water. The warmer the mixture becomes, how- 
ever, and the longer it stands, the greater is the amount of decomposi- 
tion, evidenced by the evolution of sulphurous acid, and the less the 
yield of sulpho-acid. The author notes also that hydrocyanic is 
formed, in fact that it is a product of the action of fuming sulphuric 
acid on the nitro- derivatives of benzene and phenol generally. 

The calcium salt, ^ ^ cTstallises in short, 

yellow, pliable needles, which become brick-red on heating, but regain 
the original colour on cooling ; when dry, it may be heated to 270° 
without suffering decomposition. It is difficultly soluble in cold, but 
more soluble in hot water. The corresponding barium salt contains 
one molecule of water; it forms a very difficultly soluble, yellow 
glistening powder, which under the microscope is seen to consist of 
small needles. 

H. B. A. 

Reduction-products of Nitracetamide Compounds. By 
P. Hobreoeee (Deut. Chem, Ges. Bor., v, 920 — 924). 

The reduction is effected by treatment with tin and hydrochloric acid. 
Hitracotamidobenzene thus treated yields only diamidobeuzeno hydro- 
chloride in almost the theoretical quantity. 
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MhenyUdmmidotoliiene or MhmyhioluyleTie-diitmme. Tlio hydro- 
chloride is obtained by reducing nitracetamidotoluene. It is bust 
crystallised from concentrated hydrochloric acid, and then forais warty 
masses. It is extremely soluble in water, soluble in alcohol, and in- 
Siduble in ether. The base is obtained by ti*eating the hydrochloride 
with sodium hydrate, and crystallises in very regular rhombic plates, 
slightly soluble in cold water, and readily soluble in hot water, in 
alcohol, and in ether, melting at 203°, and volatilising without decom- 
position at a temperature above the boiling point of mercury. Tt is 
also unchanged by exposure to the air. Its platinum salt can bo 
obtained from its concenti’ated solutions and recrystallised from dilute 
hydrochloric acid. 

In its composition this base is strictly analogous to Hofmann’s bases 
obtained by treating amidobenzene and its homologues with a mixture 
of acid and phosphorus trichloiide, so that it may be also described by 
the second name given to it above. 

JSthoiylndiamido-xylene or jBJtkeHyhxylj/lenrdiawhie is obtained from 
nitraeetamidoxylene. The hydrodiloride takes the fonn of bciiutiful 
large concentrically-grouped needles, and is purified by crystallisation 
from dilute hydrochloric acid. It is I’eadily soluble in water, less so in 
alcohol and dilute acids. The base separates in the solid state when 
the hydrochloride is treated with sodium hydrate. It is insoluble in 
water, readily soluble in alcohol and ether ; boils without decomposition 
at a temperature considerably above the boiling point of mercury, and 
solidifies again on cooling to a transparent, friable resinoid mass, and 
has not been obtained in the crystalline state. Its platinum salt is 
obtained in beautiful needles from tolerably concentrated solutions. 
Its nitrate is nearly insoluble. 

Mhenyl-diamidoxylene-uretJiane or JEthenyl-xylylenedianhic-uretlurtm 
is readily obtained by the action of chlorocarhonic ether upon the ethe- 
real solution of the base. Its hydrochloride is quite insoluble in water, 
and soluble in alcohol and ether. Its crystals molt to an oily liquid in 
boiling water. 

BilimyUtriamidobmzene, Unlike amidobenzene, diamidobonzono 
acetylaW, nitiated and then reduced, yields an ethonylatod com pound. 
Bthenyl-triamidobenzene forms long white needles, uncliangccl in tho 
ail', readily soluble in hot and cold water, and iu alcohol, its hydro- 
chloride is crystalline and very soluble. Its nitrate is difficultly soluble. 
The mother-hquor from the ethcnyl-triamidobenzeno yields small ci^s- 
tals which ai’e apparently tetramidobenzenc. 

E, U. 


On Nitronaplitlialenes. By A. de Aguiar 
(Dent. Ohem. Ges. Ber., v, 897 — ^906), 

When pure o-dinitronaphthalene melting at 216° is gently boiled for 
eight hours with a large quantity of fuming nitric acid, by far tiie 
greater portion is converted into a trinitronaphthaleno melting at 122°, 
the other products consisting of a small quantity of letranitronaphtlui- 
lene, and a somewhat larger quantity of nilropht/mlio 
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06Hj(N‘02)(00aH)2. This acid crystallises from glacisil acetic acid in 
beautiful white clinorhombio crystals,^ molting at 212'". It is but 
sparingly soluble in cold water, a little more freely in boiling water, 
and in almost eveiy proportion in alcohol, ibrming a yellowish solution. 
By sublimation it can bo obtained in feathery crystals, but it detonates 
when quickly heated. This acid appears to be identical with that 
obtained by Marignac (Gerhardt, vol. iii, 485). 

Bcervttmv nitropMhalate, CeH3(K02)(C02)8Ba, crystallises when a hob 
aqueous solution of the acid is nearly saturated with barium carbonate, 
in brilliant^ yellowish, microscopic plates, which arc very sparingly 
soluble in cold and hot water. Silver nitrojplithalate^ 0063(^62) 
(002Ag)2, is a heavy, white precipitate, which explodes when heated. 

Beilstein, by heating o-dinitronaphthaleno with a mixture of fuming 
nitric acid and sulphuric acid, obtained a trinitronaphthaleno melting 
at 147®. This isomeride is also formed when dinitronaphthalene is 
boiled with nitric acid for several days, and can be easily obtained 
perfectly pure by adding 150 grams of concentrated sulphuric acid to 
a mixture of 150 grams of faming nitric acid and 9 grams of dinitro- 
naphthalene, diluting the clear solution with water, and recrystallising 
the precipitate from chloroform. The pure compound melts at 154°. 

"V^en /^-dinitronaphthalene, melting at 170®, is boiled with nitric 
acid for eight hours, it yields jS-trinitronaphthalene, melting at 218°, 
jS-tetranitronaphthalene, melting at 200°, and a nitrophthalic acid, 
which is different from that from a-dinitronaphthalene. 

The best method of preparing pure j3-trinitronaphthalone consists in 
adding 50 grams of sulphuric acid to a mixture of 50 grams of faming 
nitric add and 10 grams of |8-dinitronaphthalene, and crystallising the 
product from glaci^ acetic acid. 

0. S. 


A new Hydrocarbon isomeric witb Anthracene. By 0. Grabs b 
(Deut. Chem. Ges. Ber., v, 861 — 862). 

The author states that numerous attempts to isolate the hydrocaibons 
which occur in crude anthracene together with anthi*accno and 
acenaphthene were unsuccessful. Dr. Glaser, working on the laigo 
scale, however, has been able to separate one of these accomjjanyiug 
hydrocarbons, and has submitted it to the author for examination. 
After a single recrystallisation it wjw so pure that the melting point 
was not altered by continuing the purification. Analysis and vapour., 
density determination lead to the formula OiiHjo, which is confii*med by 
the examination of its derivatives. 

The new hydrocarbon resembles anthracene in many respects, but 
differs remarkably in others ; it crystallises in plates, and exhibits a 
blue fluorescence. It melts at 105°, and boils at 340° (thermometer 
wholly immersed in the vapour). It is slightly soluble in cohl, more 
soluble in hot alcohol 5 benzene, ether, and carbon disulphide dissolve 
it readily. 

It unites with trinitrophenol to form OuHio.06H3(N02)jOJE[, which 

* The drawings and measuroments of these crystals aro giyon in tlxo original paper. 
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crystallises in reddish-yellow needles melting at It is 

less readily oxidised than anthracene, hut is converted by chromic 
add. into the qninone, CmH 802, which crystallises from bonzeno in 

? ellow needles, darker than* those of anthraqninone, melting at 205°. 

'his qninone does not yield nitro-derivatives when heated with con- 
centrated nitric add, but is converted into the dinitro-qninone, 
Ci4H60a(lT02)25 by a mixture of concentrated nitric and sulphuric acid. 
Acted upon by concentrated sulphuric acid under conditions which in 
the case of anthraquinone give rise to the formation of sulpho-acids, 
it is for the greater part carbonised; and whereas anthraquinone dis- 
solves on reduction by zinc-dust and soda, with production of a 
beantifril red colour, the new quinone yields at first a gi*een solution, 
which afterwards becomes dirty red. 

The new hydrocarbon differs also from anthracene in its behaviour 
with nitric add (1*4), in which it dissolves, with evolution of heat, 
forming a yellow crystalline mononitro derivative. 

Sulphuric acid at 100° converts the new hydrocarbon, without the 
least carbonisation, into a monosulpho-acid. 

H. B. A. 


A Kew Hydrocarbon isomeric with Anthracene. 

By Ernst Schmidt (Dent. Chem. Ges. Ber,, v, 930 — 932). 

On nitration of anthracene 1^ Bolley’s method, in alcoholic solution, a 
noixture of isomeric mononitro-derivatives is obtained, consisting of a 
red and a white mononitro-anthracene. 

If the former he acted upon by tin and hydrocbloric acid, the red 
body disappears after a time, and is replaced by a yollowi&h-grey sub- 
stance, readily purified by recrystallisation from alcohol or benzene. 
The same compound is formed in small quantity on subliming red 
mononitroanthi-acene, together with a yellow substance (possibly di- 
nitroanthracene) of lower melting point. 

The new body has the composition C14H10, being isomeric with 
anthracene and also with Graebe’s isomeride; it crystallises in thin 
silky, glistening plates, which exhibit a violet-blue fluoresconoo; it 
melts at 247°. It is almost insoluble in cold, but more soluble in hot 
alcohol ; benzene, chloroform, and c«arbon disulphide dissolve it readily. 
It unites with trinitrophenol, forming a compound crystallising in red- 
dish-yellow needles. 

It is not affected, even by prolonged heating, with nitric acid of 
sp. gr. h2, but is readily acted upon by more concentrated or fuming 
add. Sulphuric add at 100° has no action, but on further heating 
dissolves the hydrocarbon, and converts it into a sulplio-acid, forming a 
bluish-green solution, without the least carbonisation. 

Amidanthracene fe also formed, together with tlie new hydro- 
carbon. 

The author promises ftirther communications on this remarkable 
reaction, and on the nitration products of anthracene and its substiiution 
derivatives. 


H. E. A. 
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A new Hydrocarbon 15roni Coal-tar Oil. By E. Ostermayeb and 
K. FiTTia (Deni. Ohem. Ges. Ber. v, 933—936). 


At tbc “ Natax'forscliorversammlung ” at Leipzig in August last. 
Prof. Fittig brought forwai*d a communication on the above subject, 
and exhibited a number of highly characteristic and well crystallised 
derivatives of the new hydrocarbon. Ho stated that the analyses led to 
the formula CioHia, but at I ho same time expressly drew attention to the 
fact, that the whole behaviour of the hydrocarbon was rather in accord- 
ance with the view that it was an isomeride of anthracene, which 
indeed subsequent experiments have shown is the case. 

The hydrocarbon was obtained h*om. the liquid portion of coal-tar oil 
boiling above 300" by fractional distillation, refrigeration of the middle 
distillates, pressing the crystalline mass, and repeated recrystallisation 
from alcohol. The melting-point lay between 97® and 99°. The mean 
of three analyses gave 93*58 per cent, of carbon and 6*06 per cent, of 
hydrogen. The formula 0i(iHi2 requires 94*11 per cent, of carbon and 
6*89 of hydrogen, whilst the formula OuHio requires 94*38 of carbon 
and 5*62 of hydrogen. 

It gave a compound with triuitrophenol crystallising in small red 
needles, and consisting of equal numbers of molecules of the con- 
stituents. 

On heating an ethereal solution of the hydrocarbon with bromine, 
the additive compound CuHioBrj, was obtained, which forms colour- 
less four-sided prisms. Tbds decomposes spontaneously on keeping. 
Alcoholic potash easily removes all the bromine from ii^ and appa- 
rently regenei*ates the hydrocarbon. 

If 1 part of the hydrocarbon is warmed with a mixture of 1 part of 
potassium dichromate and 1^ port of sulphuric acid, previously diluted 
with thrice its volume of water, an energetic reaction takes place, car- 
bonic anhydride is evolved, and an orange-yellow mass is produced, 
consisting of^the quinone OiiHgOa. This crystallises in magnificent 
orange-yellow long needles, melting at 198". It is converted, by heat- 
ing with sulphurous acid solution, into coloxuiess glistening needles of 
a highly unstable hydr’o-deiivative. It is reduced by zinc-dust with much 
greater difficulty than anthmquinone, but yields the original hydrocarbon 
convoi*tible into the same quinone Analysis of the regenerated 
hydrocai’bon gave 94*05 per cent, of carbon and 5*76 per cent, of 
hydrogen. 

Anlhraquinoiie may bo heated for a day with the above oxidising 
mixture' without undergoing alteration ; the new quinone, however, is 
readily oxidised to a well characterised bibasic acid of tbo oomposition 
f 0 H coon 

OuHioOa = ■< Q ^ OOOH’ authors term duphmie ac/id, , 

Heated with an excess of lime, the new acid is, converted into the 
compound Ox^HtjO thus : — 


rCoH4.COOH 

\06H4.000H 


= CO + 00a + HA 


This dljpTien^lem ketom is converted by fusion with potassium hydrate 
into the potassium salt of di^^hamjlmmiocivrhonic acid, thus — 
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In conclusion the authors state that the above derivatives show that 
the constitution assigned by Qraebe and Liebormann (this Jonmal^ x, 
44s4) to ordinaiy anthracene really belongs to the now isomorido, and 
that the constitution of ordinary anthracene is therefore probably 
expressed by Gfraebe and Liebermann’s second formula (^Ann. Glb&m» 
Pharm., Swpplementy vii, 316). 


Derivatives of Uramidodracylic Acid. By Peter Gbibss 
(Dent. Chem. Ges. Ber., v, 855—867). 

A SINGLE dinUro^uraniiAodrcicylic acid is produced by the action of strong 
nitric acid on uramidodracylic acid; it forms small, yellow- white, 
indistinct plates or prisms, almost insoluble in cold water and also in 
cold alcohol and ether. 

Heated with water it is converted into nitroamidodrcbcylic acid ; — 


= C,HaNs04 + OO2 + HaO. 

which crystallises in small intensely yellow needles, difBlcultly soluble, 
even in hoHing water. The barium and silver salts ai^e described. 
ISTitroamidodracylic acid is the fourth acid of the composition 
07314(1108) (!N’H8)02, being isomeric with a, 0, and 7 nitroamidobenzoic 
acids from uxamidobenzoic acid (this Journal^ x, 497) ; it is converted, 
however, by the action of nascent hydrogen into a diamidohemoio acid, 
ideyiticcd with the reduction product of the above mentioned 0-nitiro- 
amidobenzoic acid, and yiel^hg diamidobenzene (melting-point 99**) 
on distillation. 

By heating nitroamido-drac^lic and 0-nitroamidobenzoic acids with 
I>otaeh, they are converted into nitro-oxy acids, according to tlio 
equation ; — 

C7Hi(iro2)(]m8)Oa -f HaO = C7H4 (no,)(oh)08 + 

but the two products are isomeric, 

Oxynitrodracylic acid crystallises in whitish-yellow needles, which 
separate almost entirely from a hot aqueous solution on cooling. It 
melts at 186®. ^ 

B~oftynitrohe7isoic acid crystallises in long yellow four- or six-sidod 
plates, even less soluble in water than the isomeride, and melts at 230®. 
It yields a highly characteristic barium salt, on the addition of barium 
chloride to its ammoniacal solution, in the form of magnificent yellow- 
red glistening plates, of the composition C7Hj(hr08)03,Ba + aq., 
almost ioaoluble in water. These two acids differ, moreover, both 
from nitrosalicylic acid and from Garland’s oxynitrobenzoio acid. 

H. B. A, 
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The Chemical relation of Phosphorus to Turpentine Oil, 
and the action of the latter as an Antidote in Phosphorus 
Poisoning. By Koulbr and SoniMpr (Ohcm. Centr., 1872, 
294). 

If of an ounce of phosphorus be gradually added to 2 lbs. ordinary 
turpentine oil wanned to 40°, and the mixture bo shaken on the sand- 
bath, there crystallises out, on cooling, a crystalline white solid, which 
is separated from excess of phosphorus by crystallisation from alcohol. 
This substance has an acid reaction. On exposure to the air it becomes 
changed into a resinous substance, smelling like pine oil, in which 
phosphoiic acid may bo detected. At 40° this substance is decomposed 
in a strefim of hydrogen, inflammable phosphoretted hydrogen being 
evolved ; above 50° it is decomposed into a resinous mass. 

The baryta salt of this new acid — called by the author inrpeidlne 
phosithoric acid — ^has the formula GsoHigPOaBa. 

Turpentine oil, when administered as an antidote in jjhosphorus 
poisoning, forms this compound with the phosphorus, in which form it 
is discharged in the urine, and is found in the alkaline distillate when 
the urine is distilled. This distillate reduces mercuric to mercurous 
chloiide, and precipitates metalHo silver from solutions of its salts. 

These reactions apply only to ordinary turpentine oil containing 
oxygon. The relations of the chemically pure oil to phosphorous are 
being investigated by the authors. 

M. M: P. M. 


The Presence of an Organic Alkali in Boldo, 

By B, Bocrgoiw and 0. Yerne (Phann. J. Trans. [3], iii, 323). 

The boldo is a ti*eo indigenous to Chili, and belongs to the order 
MonimiucecB, It is the Boldoa fragrans of dussieu, the Ituiziafragrans 
of Ruiz and Pavon, and the Paumus fragraiis of Pei'soz. Baillon has 
recently described it under the name of Peumm holdus. The leaves 
contain an essential oil and an alkaloid. 

The latter, which does not appear to be crystallisable, is very slightly 
soluble in water, to which, however, it communicates an alkaline inac- 
tion and hitter taste. It is soluble in alcohol, ether, chloroform, 
caustic alkalies, and bonzeno. Prom solution in acids it is precipitated by 
ammonia and by iho double iodide of mercury and potassium, and gives 
with solution of iodine a chcatnut-brown precipitate. Concentrated 
nitric acid immediately colours it red, and it assumes the same coJora* 
tion in the cold with sulphuric acid. 

W. A. T. 


Solvente for Indigo. By E. Jacobsen (Chem. News, xxvi, 234). 

In addition to the solvents for indigo mentioned by de Aguiar, 
Baeyer, and Wartha, the following substances wiU dissolve it, in greater 
or less quantity, at their boilmg-points : — ^Nitrobenzene, castor-oil, 
acetone, chloral hydmte, camphor, od of turpentine, balsam of copaiba, 
cedar oil, amylic alcohol, oil of lavender, white hees-wax, Japanese 
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vegetable wax, and Oamauba wax (from this last small flaky crystals 
separate). 

A solution of indigo in white wax, when heated for some time at its 
boiling point, passes through several shades of colour, and finally be- 
comes brown, owing to the reduction of the indigo. When powdered 
indigo is added to melting picric acid, deflagration takes place. 


Physiological Chemistry. 


New Besearches on the Coagulation of Fibrin. By 
Alexander Schmidt (Pfliiger’s Archiv., vi, 413—490, and 
491—538). 

The anthor retains the name of flbrinoplastic substance for the albu- 
minons body which he formerly described under that title, and which 
Kuhne subsequently called paraglobnlin, and maintains that it is quite 
distinct from semm-albnmin, in opposition to Briicke, who considered 
them identical, and gave the name of flbrinoplastic substance to an 
xmknown body. Fibyinoplastic substance is completely precipitated 
when its alkaline solutions are exactly neutralised, provided no neutral 
salts, or any excess of alkali, which would form a neutral salt during 
nentralisation, are present in the solution. If the fluid contains neutral 
salts the flbrinoplastic substance is not precipitated until it has been 
rendered acid. The quantity of add necessary for predpitation increases 
proportionately to that of the salts present. The predpitate is soluble 
in excess of acid. As serum contains neutral salts it must be acidulated 
in order to precipitate the flbrinoplastic substance it contains. Tho 
quantity of add required for tbe complete predpitation of 100 c.c. of 
ox serum is four drops of 26 per cent, acetic acid, while throe drops of 
dilute add are sufficient for 10 o.c. of horse serum. After the addifion 
of the acid, the serum is to be diluted with 15 volumes of water. • Tho 
amount of fibrflioplastic substance may be quantitatively deterrniuod 
by predpitating with dilute aci^ allowing tiie liquid to stand from 
24 to hours, and then filtering. The neutralised filtwito has no 
flhrinoplastic action. The fibrinoplitic power of the predpitate is not 
imp^ed in the least by predpitation with acid. The quantity of 
flhrinoplastic substance formed by this method in 100 c.c. of ox serum is 
0’?2 to 0*8 grams, in a similar quantily of horse serum 0*31 to 0*50. 

Fibrinoplastic substance can also be predpitated by passing carbon 
dioxide through the diluted serum, till a sufficient degree of acidity has 
been produced. The solubilify of fibrinoplastic substance in caustic 
soda, sodium carbonate, or acetic add is independent of the quantity of 
water in which it is suspended, so that a given amount of these reagents 
always dispolvesthe same quantity of fibrinoplastic substance, whether 
it be mixed with much or little water. Its solubility in sodium bicar- 
bonate, sodium phosphate, and neutral alkaline salts, is in in verse mtio 
to the quantity of water, so that fibrinoplastic substance is precipitated 
firom its saline solutions by addition of water, unless more s^lt is added 
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at the same time. A greater or less proportion of the fibrinoplastic 
substance, however, is retained in solution by tlie salts present, and is 
only thrown down by acidulation. Tbo addition of acid alone will pre- 
cipitate fibrinoplastic substance witliout dilution. The fibrinoplastic 
substance in serum is not kept in solution by neutral salts, as their 
quantity is insufficient, and though the alkaline hydrates, carbonates, 
and phosphates would suffice, yet some other solvent must be present, 
as serum is able, even after neutralization, to dissolve more than twice 
the quantity of fibrinoplastic substance it contains. This may, perhaps, 
be serum albumin. Fibrinoplastic substance is dissolved by oxygen 
passed through the water in which it is suspended ; in such solutions 
it exhibits the same properties as in a saturated alkaline solution. It 
is still more soluble in carbonic acid than in oxygeij, and in such a 
solution it exhibits fibrinoplastic properties, provided that the solution 
of fibrinogen added to it contams sufficient alkali to neutralise the 
acidity of the liquid. When this is not tiie case, the fluid will not 
coagulate till the carbonic acid has escaped. Fibrinoplastic substance 
is precipitated from its solution in carbonic acid by oxygen, and from 
its solution in oxygen by carbonic or by acotic acid, but its solution in 
acetic acid is not precipitated by oxygen. 'When freshly precipitated it 
forms a snow-white pulp, which, if loft on the filter and covered so as 
to prevent it from drying, becomes converted in a few days into a 
yellow, sticky, syimpy mass, readily soluble in distilled water. In this 
condition the substance preserves all its other characters unchanged. 
Possibly this change is duo to the absorption of oxygen. When fibrino- 
plastic substance is coagulated by the addition of alcohol to a concen- 
trated solution obtained in the manner just dcsciibod, it loses its 
fibrinoplastic properties. The author considers this to indicate that 
the fibiTuoplastic property belongs to the albuminous substance pre- 
cipitated, and not to any other substance mixed with it, as Brticke is 
disposed to think. The ferment of which lie afterwards speaks is not 
affected by the alcohol. 

In a former paper tho author stated that tho precipitate formed in a 
solution of fibrinoplastic substance by oupnc sulphiito was insoluble in 
excess of the reagent, while that from a solution of albumin was soluble. 
In this, as Brucke found, he was mistaken, and his statomout that the 
chemical reactions of fibiinojilastic substance are unaltered bjr boiling 
its alkaline solutions, is likewise erroneous, as it is rcndcicd insoluble 
in alkaline salts, though it remains soluble in dilute acids and alkalis. 
He considers that several of Brilcke’s other reasons for considering 
serum albumin and fibrinoplastic substance identical are vitiated by tho 
assumption, without prool^ that serum albumin is insoluble in water. 
The author thinks with Hoppe-Seyler, tliat it is soluble in water, 
while paraglobulin is not ; hut even if it be granted that scrum albumin 
is rendered soluble by the extremely minute quantity of salts with 
which it is combined, its solubility is independent of tho proportion of 
salts in the solution, and in this it differs from fibrinoplastic substance. 
Fibrinogen is much less easily soluble in alkalis or neutial salts tlian 
fibrinoplastic substance. It also can onljr be precipitatod from its 
normal albuminoxis solutions, such as pencardiaJ fluid, by acidulation 
and dilution, while acidulation alone suffices to precipitate it from aorti- 
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ficial solutions in neutral salts. AnoiLcr solvent must lioro, as in tlio 
case of fibrinoplasiic suBstanoo, be present in tlio natural solution. As 
both fibrin generators are completely precipitated from tlioir alkaline 
solutions by neutralisation, they produce no fibrin when neutralised 
either before or immediately after their admixture, while the natural 
solutions, containing as they do another solvent, coagulate as usual af ter 
neutralisation. An alkaline solution of fibinnoplastic substance, in which 
excess of alkali has been avoided, is not less active, as the author for- 
merly thought, but more active tlian the same quantity of substance in 
its natural solution in semm. On the other hand an artificial alkaline 
solntion of fibrinogen always coagulates slowly and incompletely. 
Fibrinogen is best prepared by saturating pericardial fluid with sodium 
chloride, completely separating the albuminous body, which, after some 
time, is precipitated from the mother-hqnor by filtiution, and then dis- 
solving it in water. On adding to this solution solid fibrinoplastio 
substance prepared in a similar manner from serum by precipitation 
with salt, or by precipitation with acetic acid, fibrin is foxmied. A 
solution of fibrinoplastio substance in alkali, without excess, acts in Iho 
same way. The experiment does not succeed if fibrinogen prepared 
by precipitation with acid is added, either in the solid form or in 
fdkaline solntion, to a saline solution of fibrinoplastio substance. 
Fibrinogen ought therefore always to be prepared by precipitating 
with sodium diloride. The fibrin generators may, within coi’tain 
limits, unite in very varying proportions to form fibrin. The author is 
unable to say whether the consistence, &c., of the fibrin depends on 
these proportions. Besides the fibrin generators, a third body is neces- 
sary to form fibrin, and this he regards as a ferment, because ( 1 ) 
a small quantity causes the formation of fibrin in a solution containing 
both generators as completely as a large one, but more slowly; ( 2 ) the 
activity of this substance increases with the temperature up to blood- 
heat, but above this limit its activity diminishes as the temperature 
rises, and it is completely destroyed at the boiling point. At 201*0 its 
activity is much dimiuished, but is retained for an indefiiiifo i>ori<)(l ; 
( 3 ) after coagulation is finished, the fluid which ramains wh(»n the fibrin 
has heen ramoved will again cause coagulation in a fluid containing 
both generators. This ferment is not contained in coagulablo IliiidH, 
so long as they are in the body, bat is developed in them affor they 
have been removed from it. Transudates contain both fibrin gimera- 
tors, as well as blood, but while the ferment begins to fonn iinmo- 
diately and increases very rapidly in blood, chyle, and lymph, it 
appeals after several days only, and increases very slowly in fcransudaleH. 
They therefore serve admirably as reagents for the ferment, its pre- 
sence being recognised by the increased rapidity of coagulation it 
produces. Commencing putrefaction somewhat hindoi's coagulation, 
but unless far advanced, will not prevent it after the addition of a 
large quantity of ferment. iSTo difference can be detected between the 
ferments prepared from the blood of different kinds of animals. Either 
at or after the death of the tissues, some influence is exerted on tho 
blood and transudates, which lessens the tendency of the ferment to 
develop in them. Blood or transudates which are removed fi*om tho 
body several hours after dej^th, coagulate thoroforo slowly. Tho xx>ri- 
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cardial fluid of tlio ox, or still better, of the horse, if not removed till 
ten or twelve hours after death, and kept at a temporatm’e of 8° — 10° C., 
can be kept for weeks without putrefying or showing a trace of coagu- 
lation till ferment has been added. The quickened coagulation which 
is caused in transudate by the addition of fibrinoplastic substance, and 
which the author formerly attributed to it, is really due to the ferment 
mixed with it. The addition of ferment alone to fibrinogen will not 
cause coagulation, as transudates containing only a small quantity of 
fibrinoplastic substance yield only a slight coagulum when ferment is 
added to them, and after its removal no further addition of ferment 
will induce coagulation again ; but it will take place when more fibrino- 
plastie substance is supplied. These discoveries explain the apparently 
contradictory results of some of the author’s former observations. 
The addition of concentrated solutions of neutral salts both prevents 
the development of the ferment and hinders its action when it is present. 
A fiuid containing both fibrin generators without ferment can be pre- 
pared by letting blood flow dii*eotly from the vein of a horse into one- 
third of its bulk of a solution confining 1 part of magnesium sulphate 
in 3 parts of water. An aqueous solution of the ferment is obtebined 
by ti’eating 1 pait of serum with 15 — 20 parts of strong alcohol for at 
least 14 days, filteiung, drying the residue over sulphuric acid, pul- 
verizing, treating for some time with distilled water, and filtering. The 
quantity of water used should be twice as great as that of the scrum 
ihom which the ferment has been obtained. The ferment is contained 
in the filtrate, and is mixed with a small quantity of an albuminous 
body, which, however, is not fibiinoplastic substance. The ferment 
can also be extracted by glycerin after coagulation by alcohol, but not so 
readily as by water ; and as the glyceriu solution also contains an albu- 
minous body, it possesses no advantages over an aqueous one. The author 
has not succeeded in preparing fibrinojda&tic substance free from ferment. 
During the precipitation of fibrinopastic substance it carries down 
ferment with it, but in greatly varying quantities. In order to destroy 
the activity of the ferment, the fluid containing it must be boiled for at 
least 6 — 10 minutes. At a temperature of 3® — 5°, it retains iis activity 
for an indefinite period if air be excluded, but loses it when exposed to 
air, and the moi*e quickly the higher the temperature and the greater 
the surface in contact with air. The author details experiments which 
show that the ferment is not contained in an inactive state in the cii*cu- 
lating blood, becoming active when it is drawn, but is formed only after 
the blood has been removed from the influence of the body. Ite pro- 
duction continues until the whole of the fibrin has become coagulated, 
and then it ceases. The most active solutions of feiment are fiorefore 
obtained from serum immediately after coagulation has occniTod. If 
allowed to stand longer, iis activity is lessoned by the exposure to air. 
Whipping the blood, and a jbempeimtnre of 35° — 40° 0., inci*easo the 
rapidity of the action of the ferment, but by thus hastening coagulation 
they lessen its production. A low temperature i*etards the action of 
the ferment, but it also lessens its production, and the best tempomture 
for obtaining much ferment from horse-blood is 15° — ^22° 0. The fer- 
ment is not contained in the red blood-corpusdcs either before or after 
coagulation. The statement made by the author in a preliminary oom- 
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immicatioii tliat tlie ferment is developed by tlio action of tlie blood- 
corpnsclcs is eiToneons. They quicken its action, but have no inflnoneo 
on its prodaction. Fi*om experiments made with carbonic oxide and 
hydrogen, the author considers that coagulfition cannot take place 
without oxygen, and that if the substances which take part in coagu- 
lation are deprived of oxygen for a long time, one or other, or all of 
them undergo such changes that they can no longer act after oxygen 
has been restored. 

When a solution contains much fibrinogen and a small quantity only 
of fibrinoplastic substance, a quantity of fibrinogen remains after com- 
plete coagulation hna taken place. If the quantity of fibrinoplastic 
substance is more than enough to produce coagulation of the fibiHinogon, 
more fibrin will be formed than the fibrinogen will account for. The 
whole of the fibrinoplastic substance present never tokos part in the 
formation of fibrin, a certain proportion always remaining in the solu- 
tion. Apparently it is exposed to two opposite infiuences, one of 
which forces it to form fibrin, while the other strives to retain it in 
solution. What proportion goes to form fibrin is determined by the 
quantity of fibrinogen present. The proportion which remains in solu- 
tion is determined by the solvent, and if we only knew what this is^ in 
natnral solutions, coa^lation might be entirely prevented by increasing 
its amonnt. When increasing quantities of fibrinoplastic substance 
are added to solutions of fibrinogen, the quantity of fibrin docs not 
increase in proportion to the increase, hut only in a constantly diminish- 
ing ratio. 

Large quantities of water retard coagulation, and at the same 
time alter the relative proportions of fibrinogen and fibrinoplastic sub- 
stance which take part in the formation of fibrin, that of fibrinogen 
being diminished, and that of fibrinoplastic substance increased. The 
fluid remaining after the fibrin has been removed from horse plasma, 
diluted with ten times its bulk of water, thus contains an excess of 
fibrinogen, and resembles many transudates. 

The addition of fibrin-ferment to dilute plasma greatly accelerates 
coagulation, but docs not increase the weight of the fibrin proilncod. 
When fibrinoplastic substance is added as well as ferment, Iho (luantity 
of fibrin is distinctly increased. The increase of fibrin is much 1 ('hh than 
the weight of the fibrinoplastic substance added. The addition of fibrino- 
plastic substance in a solid form increases the quantity of fibrin more 
than the addition of a similar quantity in solution. Blood-corpuscles 
greatly accelerate coagulation. This is not due to their containing 
fibrin-ferment, but to an action of contact. They do not pi'oduco 
coagulation in coagnlable fluids destitute of feimcut. They contain no 
fibrino-plastic substance. Their action is due to hmmoglobin. 

Haemoglobin when purified, but not crystallised, accelerates the 
coagulation of plasma containing fibrin-generators and fibrin-ferment, 
but cannot act as a substitute for any of these or induce coagulaiion 
when either of them is wanting. So powerful is its accelerating action 
^at the smallest quantity of fibrin-ferment acts with great mpidity in 
its presence. On fto account plasma from horse-blood, coUectod 
directly from the veins in a saline solution, is not suitable for demon- 
^trating the difierence between the action of hcemaglobin and that of 
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fibrin-ferment. The presence of a very small quantity of ferment in a 
transudate, which also contains the fibrin-generators, can be detected 
by adding hasmoglobin to tlio liqtiid. The solution of hoamoglobin for 
this purpose may be prepared by pressing out the coagulum from 
horse’s blood after it has begun to contract, and allowing the fluid to 
stand for a day or two at 8° — 10° 0. The blood-corpuscles then form a 
tough layer, which is to be freed from scrum, washed, and stiired with 
15—20 parts of water and then filtered to separate the remains of 
blood-corpuscles. By then precipitating with alcohol and exta'acting 
the coagulum with water a fluid is obtained which has not the slightest 
fermentative action. 

Hsemoglobin and blood-corpuscles accelerate coagulation by contact, 
and do not undergo any change themselves. This power is also pos- 
sessed by charcoal, platinum, asbestos, filtoivpaper, &c., and by other 
animal ferments. All substances which accelerate coagulation likewise 
decompose hydrogen peroxide. These two properties are inseparable 
from each o&er, and all bodies which decompose hydrogen peroxide 
accelerate coagulation. The rapidity with which they induce coagula- 
tion is also exactly proportional to the rapidity with which they de- 
compose hydi*ogen peroxide. The most active substance is genuine 
unciystallised haemoglobin, then follow charcoal, platinum, washed 
fibrin, filter-paper, and asbestos. Animal ferments act with nearly the 
same rapidity as fibrin. Whatever destroys the action of any of these 
substances on hydrogen peroxide deprives them at the same time of 
their power to accelerate coagulation. 

The author recognises two sorts of haemoglobin : 1st, genuine hmmo- 
globin as it exists in tbe blood-corpuscles or as obtained from them by 
solution ; and 2nd, crystallised haemoglobin. Genuine haemoglobin pos- 
sesses in the highest degree the power of decomposing hydrogen 
peroxide and accelerating coagulation, but when crystallised it loses 
both of these properties. Genuine haemoglobin is considered by tho 
anthor to bo amorphons, and be believes that it undergoes some oliango 
whereby it becomes crystalline before crystals actually form. This 
chango is not produced only by those agents such as other, which cause 
crystjiils to sci)arato, but it takes place, though more slowly, under iho 
influence of exposuro to air, water, and a moderate tomporaturo. 
Genuine litemoglobin is not diffusible, and it is hardly oxidised at all 
by liydrogen peroxide. Conversion into the crystalline foimr, liowcvoi*, 
renders it difthsiblo through vegetable parchment (notwrihstaudirrg the 
contrary statement by K^ine and Pr*eyor), and readily oxidizable by 
hydrogen peroxide, at the same time depriving it of its power to 
decompose hydrogen per’oxide and accelerate coagulation. 

Charcoal accelerates coagulation, but only a suiall quantity must bo 
used, as it absorbs both fibrin-fermeut and fibrin-generators. Cbsu’coal 
which has been recently ignited and allowed to cool hiis no elibet on 
coagulation, although it still decomposes hydrogen pei’oxido. This is 
not due* to the formation of ash nor to expulsion of oxygon, but may 
possibly be attributed to increased power of absorbing the fibiin-fennont. 
Platinum black accelerates coagulatiou, but must be used iu still smaller 
quantities than charcoal. Fibrin always contains libriii-lbnnciii, from 
which it may be freed by soaking it for 24 hours in water acidulated 
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■witli acetic acid, aild then waslxing it. "When thus purified it has no 
action on fluids destitute of fibrin-tormont, but greatly acceleiatos coagu- 
lation in such as contain it. 

Fibrin-ferment has no action on hydrogen peroxide. Ptyalin and 
pepsin decompose hydrogen peroxide, and they also accelerate coagu- 
Mtion. 

^ Filter-paper decomposes hydrogen peroxide and quickens coagula- 
tion. The latter action is due partly to the paper itself and partly to 
a diastatic ferment contained in it. This ferment can be removed by 
water or watery fluids, and when these are passed through a filter, they 
acquire the power of converting starch into sugar and of accelerating 
coagulation. Plasma coagulates much more quickly on account of the 
ferment it tahes up when it is filtered through paper. 

The ferment is destroyed by boiling- In all experiments on coagula- 
tion, where it is necessary to filter ihe liquids employed, the filters must 
be previously boiled in water in order to avoid the error which would 
otherwise arise from the presence of the ferment. 

* Ye^tahle parchment has a similar action to that of filtor-papor. 
Thk is due partly to the paper itself and partly to some substance 
which adheres to it. The discovery of this fact renders the author's 
former statement that fibrinoplastic substance di&ses through vege- 
table parchment very doubtful, as it was chiefly founded on the obser- 
vation that coagulation occurred rapidly iu the fluid he employed when 
a dialyser containing fibrinoplastic substance was placed in it. He 
now finds that the same eflect is pi.*oduced by an empty dialyser or one 
containing water. 

The accelerating action of haemoglobm, charcoal, &c., on coagulation 
IS not due to the oxygen they contain, as the author in his preliminaxy 
notice (see vol. xxv, p. ($48, of this Journal) supposes it to bo. This is 
shown by the fact that charcoal, whidi has again absorbed oxygen after 
ignition, does not accelerate coagulation, while its power to do so is 
not impaired after complete removal of its oxygen by boiling it wilh 
water for 2 — 3 hours. Oarbonic-oxide-hasmoglobin accelcratos conguhv- 
tion as much as oxy-htemoglobm. It seems, however, that a iniindo 
quantity of oxygen is necessary to coagulation. The plasma gouorally 
contains enough, and when this is the ca&o coagulation occurs wliothor 
the hemoglobin contains oxygen or not. When the plasma docs not 
contain enough, coagulation does not occur unless oxygon is sup] died. 
Inasmuch as the blood-corpuscles and hismoglobin may supply a niinuto 
quantity of oxygen necessary to the plasma, they may, under certain cir- 
cumstances, be essential to coagulation, but this function can be poiv. 
foimed by the atmosphere, although *dr has nothing to do 

with the acceleration which haemoglobin prodneos after coagulation luis 
once been induced. T, jj. B. 

On the Nutrition of Muscular and Pulmonaiy l^ssues in 
Health and when afEected with Disease from Phthisis Part 

IL By Wir. Maecbt (Phfl. Mag. [4], xliv, 443—457). 

Tm parenchyma of the lungs contains a much larger propoHion of 
nutniaye, amd much less waste material thtm muscle. This seems to 
show that the nutrition of pulmonary tissue is more i-apid than that of 
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mnscle. While in muscles the phosphoric add and potash are elimi- 
nated as a ciystalloid phosphate, in the lungs the potash is probably 
eliminated as a crystalloid ctirbonate duo to the action of the caibonic 
add emitted from the blood during its circulation through the lungs. 

Whoaten flour, potato, and rice contain different proportions of phos- 
phoric acid and potash, but the ratio of total to colloid phosphoric acid 
and potash in these three kinds of vegetable food remain very nearly 
the same. 

In phthisis, muscular tissue contains less nutritive and less mature 
or insoluble material than in health, rather more water and a much 
higher proportion of chlorine and soda. It contains phosphoric acid 
and potash effete in the exact proportion to foi'm a pyrophosphate, just 
as in health. This shows that the process of waste in muscles t^es 
place in phthisis precisely as it does in health. The emaciation in 
phthisis appears duo mainly to the blood not being in the proper con- 
dition to supx)ly nutantive material to muscular tissue. The damp or 
wet state peculiar to muscles after death from phthisis, appears to 
show that the colloid state of flesh in that disease is somewhat de- 
ficient. 

The tubercular or adenoid formation in pulmonary tissue actually 
undergoes nutrition, and is consequently a growth, the phosphoric acid 
and potash being apparently eliminated as in the case of flesh in the 
form of a crystalloid phosphate. The nutrition of the abnormal growth 
accounts for the absence of any smell of decomposition when the body 
is examined shortly after death. The softening of tubercular sub- 
stance appears due to a loss of colloid power, and can hardly be due to 
an increased proportion of water, as this is very small. There is, ap- 
parently, no increase of fat in tubercular pulmonary tissue, but as 
diseased lungs contain rather more water tlnm healthy lungs, tubercu- 
lar matter contains propoitionally to its dry residue a little more fat 
than healthy pulmonary tissue under the same efroumstnnees. 

In nature, soluble matlor continually undergoes transformation from 
crystalloid to colloid, and from colloid to crystalloid. Animal soci^- 
tions and the products of decompositiou of animal and vegetable tissues 
are crystalloid, admitting of ready distiibutiou through land and water 
by a physical process of diffusion. These crystalloid substances are 
transformed into colloids by plants and used in thaf» foirm as food for 
animals, and both plants and animals yield them bock again in thoii* 
original crystalloid state. Sodium chloride appears to bo the only 
exception to this rule. 

T. L. B. 

Contribntioiis to the Physiological Ghenustry of Milk. By 

F. SoxHLBT (Joum. f. pract. Ohemie. [2], vi, 1 — 52). 

SoxHLET investigates the question as to the identity of casein and 
alkali-albuminate, concerning which there exist considerable differences 
of opinion. 

He first discusses the relation of alkaline phosphates to alkali- 
albnminate. 

Hoppo-Seyler opposes the identity of casein and alkali-albazdbaate 
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on the grotmd that in tho milk no alkali-albnminato can ho present, 
inasmuch as the fluid generally has an acid reaction, whei*eas solubions 
of tho latter substance are precipitated oven on neuiralisation, Hollett, 
however, has pi*oved that solutions of alkali-albuminato aro not pre- 
cipitated by acids in presence of neutral sodium phosphate, and it is 
owing to the presence of such phosphates in the milk that casein, which 
behaves exactly like alkali-albuminate, is not precipitated, even though 
the milk exhibits an acid reaction. Following out Rollett’s researches 
Soxhlet seeks to .determine the quantitative relation of the acids and 
salts in the liquids in which, notwithstanding an add reaction, no pre- 
cipitation of albuminate occurs. By experimonts with volumotrio solu- 
tions of neuti*al sodium phosphate, acid potassium phosphate, neutral 
sodium sulphate, sulphuric, acetic and phosphoric acids, he arrives at 
the result, that on the addition of an acid to a solution of alkali- 
albuminate in presence of neutral sodium phosphate, the albniniuate 
begins to be precipitated at the moment when all the neutral phosphate 
has been converted into the add salt. The quantity of add required 
for precipitation stands in intimate relation to the quantity of alkaline 
phosphate present, and the precipitation depends, not on the absolute 
amount of acid phosphate formed, but on its relative proportion to tho 
neutral phosphate still remaining. The sodium snlphato which is 
formed when sulphuric acid is added to the albummate solutions in 
neutral sodium phosphate, is without influence on the precipitation of 
the albuminate. 

A relatively small amount of acid phosphate causes precipitation in 
pure alkali-albuminate solutions. In order to cause precipitation when 
neutral phosphate is present, a much larger proportion of tho acid salt 
is required, because if the former is in excess, the albumiiiaie romaiiiB 
in solution. In order to caasc predpitation, it was found that acid 
phosphate of alkali-metal must bo added until tho quautity of neiilral 
phosphate, which is formed from tlie base of the alkali-nlbnmiuato and 
from a part of the acid phosphate, stands in tho relation of one mole- 
cule to thirty-two molecules of the acid phosphate. If more iioulral 
j^osphato is present than is expressed by this proportion, no precipita- 
tion OCCUl'S. 

BetteUon of the Milk and other Animal Fluids . — The solution ofeaHoin 
in milk with an acid reaction must, as shown by Uie foro^nng ex})et‘i- 
ments, depend on the simultaneous presence of a certaiTi proportion 
of neutral phosphate together with tho add phospliatc which gives tho 
acid reaction. Such solutions, however, exhibit not moi’oly an acid 
but also an alkaline reaction at the same time. And this is really the 
case with the milk, for it at the same time reddens blue litmus and 
tmus red litmus-paper blue. This amjplwfei io reaction of milk mii bo 
demonstrated best on ^psum plates coated with litmus, after tho 
mannesr suggested by liehreich. To this amphotonc reaction of tho 
milk, the author asonhes the different statements made in regard to tho 
normal reaction of fluid. The alkaline reaction becomes more 
evident when the milk is lieated. The same is shown by very dilute 
solutions of so-called noulrel soclinm phosphate and caustic soda. 
Violet solutions of litmus also become more blue on heating. The 
change is not due to coiicenti’ation by evaporation, as the original 
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colour reaction returns on cooling. Elxdds -whioli contain vegetable 
albumin become more alkaline when heated, and it has been supposed 
that this is due to the liberation of an alkali when the albumin is 
coagulated. That it is not due to this cause is proved by the fact that 
solutions free from albumin, but containing tho same salts as the albu- 
minous liquids, likewise exhibit the same intensihcatiou of the alkaline 
reaction when heated. A similar explanation is given of the fact 
observed by Du Bois Heymond, that a muscle dipped in boiling water 
becomes more alkaJine than before. 

In connection with the amphoteric'reaction of animal duids, difficul- 
ties are pointed out in the estimation of the so-called free acid of the 
urine. The presence of acid sodium phosphate in the urine renders it 
difficult to say exactly when all the acid is neutralised by the addition 
of alkali, because it is impossible to hit a point when the liquid will 
react exactly neutral, as there is no solution of a phosphate which 
reacts precisely neutral. 

A third objection to the identity of casein and alkali-albuzninatc is 
supposed to exist in tho different behaviour of these two substances 
towards reimet. Milk is coagulated, while alkali-albuminate is not. 
It has been shown, however, that alkali-albuminate is coagulated by 
rennet when milk-sugar has been added to the solution. Soxhlot 
agrees with Simon in referring the coagulation to the lactic acid de- 
veloped by the action of rennet on milk-sugar. Heintz, however, and 
subsequently Yoleker found that casein might be coagulated by rennet, 
and yet the fluid remain alkaline, and hence con&idci'od that rennet 
may coagulate casein, not only by the formation of lactic add, but also 
by some specific action. Bor this specific action a higher temperature 
is necessary. Soxhlot explains the differences by the amphoteric reac- 
tion. Rennet devclopes lactic acid fl*om the milk-sugar, by which the 
neutral alkaline phos^iate of the milk is converted into add phosphate. 
When in consequence of this acidification, that relation between the 
neutral and add phosphate is established in which the albuminate re- 
mains just dissolved and no more, then when the temperature is raised 
albumin is precipitated while the fluid is still alkaline. Along with 
the alkaline reaction, however, an acid reaction is also to bo observed. 
This, however, had not boon noticed by former observers. 

Tho statement that tlie casein precipitated by add is easily soluble 
in sodium carbonate, while that precipitated by rennet is not so, de- 
pends merely on the physical, and not on any chemical differences of 
the predpitate. 

Rennet belongs most probably to the non-organised ferments. Zahn 
states that alkali-albuminate may be filtered through porous oartlien- 
ware, but casein not ; and considers this to be a proof against the iden- 
tity of the two substances. Soxhlet shows that this depends on tho 
presence of fat-globules in the milk, and finds that alkali-albuminate, 
when emulsionised by fat, is Hkewise incapable of filtration (or with 
difficulty) through such earthenware cells. 

Zahn also states that the casein of the milk can be precipitated by 
sodium carbonate, but that solutions of alkali-albuminate cannot. This, 
however, does not depend on any chemical difference between tho two 
substances, but ou the ffict that in the milk other substances are 
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present. The precipitation of casein from milk may likewise he 
effected by caustic alkalis and sodium phosphate, as well as by sodium 
carbonate. The cause of the precipitation is the formation of calcium 
phosphate, which carries down the albuminate mechanically in the form 
of a finely granular precipitate. If alkali-albuminate is treated with 
calcium chlonde and emulsified with fat, a like precipitate is caused 
on the addition of sodium phosphate. The statement made by Hoppe- 
Seyler that alkali-albuminate does not, like casein, yield potassium 
sulphide when treated with caustic potash, Soxhlet finds to bo incoi*- 
rect. He obtained a distinct evolution of hydrogen sulphide on the 
addition of acetic acid to the mass resulting fixjm the treatment of 
alkali-albuminate with concentrated caustic potash. 

Still, another difference is slated by Hoppe- Soyler to exist between 
casein and alkali-albuminate, namely, the specific rotation exerted by 
these two substances on a ray of polarised light, Soxhlct tliinks that 
this is no sufficient ground for establishing a chemical difibrcnco 
between the two, because the specific rotation is liable to bo greatly influ- 
enced by the presence of salts and by other conditions of the solutions. 

Erom these various considerations the author comes io the conclusion 
that casein and alkali-albuminate are identical in every respect. 

D. E. 


Analytical Chemistry. 


Detection of Bromine in presence of Urea. By G. Bizio 
(Gazzetta Ohimica lialiana, ii, 339 — 343). 

The colour imparted by bromine, as well as by iodine, to chloioform 
or carbon sulphide, is destroyed by agitation with urine, and ibis 
decolorising action has been attributed partly to ui‘ic acid and its salts, 
partly to the colouriiig matters of the iodme or bromine, being supposed 
to fix hself on these constituents of tho umo. Thoi*e is, liowover, a 
difference in the behaviour of the two haloid elements under ihes(‘ cir- 
cumstances, iodine when thus fixed being liberated with coinpanitivo 
facility by chlorine or by bromine, whereas tho liboration of bromine by 
means of chlorine is moz*e difficult. When cqud quantities of ]K>twis- 
sium bromide are dissolved iu equal volumes of distilled water and c)f 
urine, and the two solutions, sffter addition of caihon sul]>hid(», arc 
treated with chlorine- water, the foimer acquires a splendid 3 *ed colour 
on addition of a single drop of the reagent, whereas the latter (the one 
containing the urine) requires a considerable quantity of chlorine- water 
before it exhibits any colour at all, and even then the tint is not rod, 
but only sulphur-yeUow. 

This difference is attiibnted by the author to the action of urea. 
He finds that this substance does not interfere with the liberation of 
iodine j&om its compounds by chlorine-water. Two test-tubes contain- 
ing equal quantities of potassium iodide dissolved in equal volumes of 
water, the one pure, the other containing urea, exhibited exactly the 
same depth of violet colour when chloroform and a few drops of chlo- 
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rine- water were added to each of them. But when a similar experi- 
ment was made with bromide of potassium, the result was very 
different, the chloroform in the tube containing the pure aqueous 
solution of the bromide acquiring a splendid orange-red colour on addi- 
tion of chlorine-water, whereas that in the tube containing the solution 
to which urea had been added acquired only a yellow colour. It is 
probable that urine contains also other substances capable of exerting 
this peculiar action on bromine, which appears to be different from that 
which is exerted by uric acid and the urinary pigments. 

The author thinks that this action of urea on bromine, and the un- 
certainty of the colour-reactions thence resulting, may afford some 
explanation of the different results obtained by Pelloggio and Giannetti 
(p. 1125 of last volume) in testing urine for iodine with bromine- 
water. 

Lastly, with regard to the detection of very small quantities of iodine 
in urine by this reagent, he observes that if the urine be previously 
dialysed so as to separate the urea, the great care which Giannetti thinks 
it necessary to observe in agitating the liquid is no longer requu^ed ; in- 
deed, the liquid may then bo briskly agitated, with the certainty of 
obtaining a decided result, especially if chloroform has been added to 
dissolve the liberated iodine instead of carbon sulphide. On the 
whole, however, he considers chlorine-water a better reagent than 
bromine- water for the detection of iodine in urine. 

H. W. 

Testing of Potassium Bromide. By Paliebes 
(Ohem. Centr., 1872, 425). 

The method is the same as that of Bouis for the iodide. Chloride is 
indicated, in the absence of other salts, when more than the calculated 
quantity of a standard solution of silver nitrate is required for precipi- 
tation ; hydrates or carbonates of the alkalis by placing a sm^l frag- 
ment of iodine in the solution : if they are absent, coloration will be 
observed. Colourless hydrochloric acid chajjges to yellowish-green in 
presence of bromate. When nitrate is present, bromine and nitrogen 
tetroxide escape on addition of sulphuric acid. 

T. 


Testing Potassium Iodide for lodate. ByE. Scherhstg 
(Dingl. Polyt. J., cov, 490). 

Potassium iodide containing iodate is coloured yellow by hydrochloric 
acid; if, however, the add be not free from chlorine, pure iodide will 
show the same reaction when mixed with it. To av6id the possibility of 
this error, a crystal of tartaric acid is placed in the solution of this salt, 
when the presence of iodate is discovered by the formation of a yellow 
zone round the crystal. 


w. s. 
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Fyrometric Examination of Dinas Bricks and tkeir Eaw 
Material. By Oabl Bischof (DingL Polyt. J., cov, 120 — 124). 

Portions in the form of fragments, and othci-s in fine powder, were 
exposed to temperatures described as “near the molting point of 
platinum,” or “full fusing heat of platinum,” and the change of 
appearance of the specimens noted. The observations aro not worth 
reproducing. 

C. B[. O'. 


Estimation of Zinc by means of a Stream of Hydrogen. 

By M. Burst YN (Dingl. Polyt. J., cev, 440). 

The author, referring to Bobierre’s method for thus sep§p?ating zinc 
from copper, lead, and iron, says that if not more than 2~3 per cent, 
lead be present, this is invariably carried away along with the zinc ; if 
lead be present in gi*eater quantity, part of it remains behind. 

M. M. P. 


Loss throngh Volatilisation in the Cornish Copper Assay. 

By 0. A. Mahony (Chem. News, xxvi, 243). 

The author objects to the dry Cornish assay as a means of estimating 
the value of copper ores, inasmuch as a certain percentage of ooppei* is 
invariably lost by volatilisation in the form of chloride. 

This loss of copper takes place in the fusion for “ coarse metal ” and 
“ refining of re^us.” It is due to the circumstance that tlio copper 
oxides are reduced, and the crude button of metal subsequently infinod 
in presence of a large proportion of sodium chloride, when, owing to tlio 
high temperature at which the reduction is eifected, a sm^l quantity of 
copper chloride is foimed and volatilised. 

In order to prove the volatilisation of coppei* when fused with sodium 
chloride, the following experiments wore undeiHaken : — 

A button of pui-e copper, weighing 49’51 grs., was fused wiih 240 
grs. of salt. The loss was 0*33, 0*34, 0*21, and 0*42 grs. I'cspociivt'ly, 
for five minutes’ fiision. 

Another button, weighing 48*32 grs., lost 0-31, 0*33, 0*32 grs. with 
480 grs. sodium chloride. 

The following table shows the loss actually sustaiuod in the dry iiswiy 
of three samples of copper pyrites : — 


Percentage 
firom button. 

Percentage 
in Slag. 

Total 

percentage. 

Percoutago 
by Wet Assay. 

lioas. 

10*12 

0*07 

10*19 

11*25 

1-OC 

8*88 

0*12 

9*00 

10*20 

1*20 

18*88 

0-27 

14*15 

15*00 

0*85 


The author has up to the present time been unable to devise a sub- 
stitute for sodium chloride. 


J. W. 
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Estimation of Manganese in Soils and Vegetables. 

By A. Leclerc (Compt. rend., Ixxv, 1209). 

The process recommended is, in the case of a soil, to destroy the 
organic matter hy ignition and digest in a slight excess of nitric acid. 
The chlorine is to ho removed by silver nitrate, and the manganese 
converted into potassium permanganate by means of minium. The 
solution, which should contain free nitric acid, is then titrated by a 
standard solution of mercurous nitrate, the value of which has been 
previously estimated by a known solution of permanganate. This 
method is said to be much superior to others, especially in cases where 
the amount of manganese present is very sm^l. 


Action of an Alkaline Copper Solution on Cane Sugar and 
on Mixtures of Cane and Grape Sugar. By 0. Schbibler 
(Deut. Ohem. Ges. Ber., v, 928). 

Tni author refers to a communication by B. Feltz to the Paris 
Academy on the 21st October, in which it is stated that cane sugar also 
reduces an alkaline solution of copper, and that consequently the 
determination of grape sugar in presence of cane sugar by Trommer’s 
reaction gives results which are too high. The author remarks that 
in 1869 in the ZeitsGhr, des Vereiiis /. d, Buhmzutcker^ind^istrie, im 
Zollverein (Bd. xix, 886), he drew attention to tho same fact, and showed 
how the amount of cuprous oxide separated was entirely dependent on 
the duration of the operation. 

H. E. A. 

Distiiiction between Creosote and Phenol. 

(Ding. Polyt. J., cev, 494). 

Beeohwood-tar creosote is almost insoluble in glycerin ; phenol, on the 
oontiwy, dissolves therein in all proportions. If a large propoirtion of 
phenol is mixed with the creosote, the latter also dissolves in the glycerin 
with the phenol. * 

W. S. 

Detection of Prussic Acid in Cases of Poisoning. By Almen 
(D ingl. Polyt. J., cev, 496). 

Paper saturated with cupric sulphate and tincture of guaiacum, is 
recommended as a preliminary test. Such paper is turned blue by 
prussic acid, and is said to adford so delicate a test of its presence, that 
if it gives a negative result, further investigation may be regarded as 
superfluous. If, on tbe other hand, it indicates the presence of prussic 
add by the production of a blue colour, confirmation of the result 
must be sought by distillation and the application of the well-known 
tests, the sulp&ocyanate reaction being the most delicate. 


W. S. 
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Separation and Detection of Stryclinine in Ohemico-legal 
Investigations- By H. St. Olaib G-lay; also byLYMAK (Ohoin. 
Centr., 1872, 426). 

H. St. Clair Glay rubs tbe mass to a paste with water, digests for 
24—27 hours with an excess of acetic add, and dialyses. 

Lyman digests for 14 hours with water containing acetic acid, treats 
it with potassium, and agitates with chloroform. 


The Testmg of Bees-wax for Adulterations. By E. Donatii 
(Dingl. Polyt. J., ccv, 131—137). 

The substances used as adulterants are paraffin, tallow, stcaiic acid, 
Japanese wax, and resin, of which pai*affin is the one that can be 
present in the largest quantities without causing an alteration of ap- 
pearance. The following series of tests is found by the author to serve 
the purpose of detecting any one of them : — 

A nut-sized piece of the wax in question is boiled for five minutes 
with a concentrated solution of sodium carbonate. 

A. An emulsion which remains on cooling is formed : the wax is 
adulterated with resin^ tallow^ stearic acid, or Jajpanese wax. 

B. The wax floats as a distinct layer on a slightly yellow liquid : it 
is pure or adulterated paraffin only. 

In the case of A, the wax is boiled with a moderately concentrated 
solution of caustic potash, and salt is afterwards added. J£ a coarsely 
flocculent precipitate of soaps is formed, all the substances named in 
A may be present, with the exception of Japanese wax, which gives 
rise to a small grained magma, which is very characteristic to any 
one who has previously made a trial experiment. A determination of 
the specific gravity of the wax is next m^e : if it be found greater than 
0*970, Japanese wax is almost certainly present ; if less than 0*960, 
parafi^ is the adulterant, supposing that tbe other bodies named in A 
are absent. If the preliminary tests have shown the presence of 
tallow, resin, <&c., each must be tested for separately, thus — 

Resin . — ^Boil the wax with concentrated nitric acid ; cool the mixluro ; 
pour off the acid; and dilute with water. If rcsiu wore present, a 
yellow fiocculent precipitate soluble in ammonia to a blood-rcd liquid, 
is formed. 

8te((yic Acid . — The wax is boiled for three-quarters of an hour with 
twenty times its weight of alcohol; the whole allowed io cool for 
sevei*^ hours, and the alcohol poured off and mixed with water. Any 
steaxdc acid is precipitated in fiocks. One portion of the alcoholic 
solution is tested with an alcoholic solution of acetate of lead, which 
gives a thick precipitate if stearic acid be present. 

Tallow is tested for in the same way as stearic acid. Water causes 
a miHdness in the alcoholic solution, hut the acetate of lead gives 
nothing more than a slight yellow precipitate. 


• 0. H. G. 
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Analysis of Soaps. By F. Jean (Ohomical News, xxvi, 206). 

Toe author refers to the adulteration of soaps with resin, and to the 
difficulty of detecting and estimating this adulterant ; he has carefally 
examined the properties of resins, and €nds that on boiling with caustic 
soda-lye under a pressure of three atmospheres, resin is saponified, 
yielding (1), a resinate insoluble in alkalies; (2), a soluble resinate ; 
(3), a substance wliioh is not separated from its acid solution. Upon 
these results the following process for the estimation of resinous mat- 
ters in soaps is based : — 

10 grams are dissolved in 100 o.c. distilled water, and a slight excess 
of sti*ong caustic soda solution is added ; the soap of the fatty acids is 
thereby precipitated, together with the resinate (1), and separated by 
filtration, and washing with caustic soda -solution. The alkaline filtrate 
is acidulated with dilute sulphuric acid, and the resinate (2) which 
then precipitates is collected on a previously dried and weighed filter. 
The acid filtrate must now be saturated with soda (any precipitate 
which may form, collected on ihe weighed filter along with (2)), eva- 
porated to dryness, treated with alcohol, and the solution again evapo- 
rated in a previously weighed porcelain dish ; this residue = resmoid 
matter + glycerin. At a boiling heat glycerin decomposes iodic add, 
iodine being sot free ; it may thus be recognised. 

The first precipitate, resinato (1) and fatty acids, is dissolved in 
boiling water and precipitated by a slight excess of barium chloiide; 
from 3iis precipitate, after washing and drying at 100®, the resinate of 
barium is dissolved out by means of other; this solution is evaporated 
to dryness, the residue dissolved in boiling water, and the resin, being 
set free by means of a few di-ops of sulphuiio, is collected on the filter 
already containing rcsintate (2), washed, dried, and weighed. By 
boiling the acidulated solution, the baryta soap is decomposed and the 
fatty acids set free, which may then bo collected and weighed. 

To estimate the alkaU, the author dissolves 2 — 3 grams of the soap 
in alcohol, and passes carbon dioxide through this solution on the 
water-bath, whereby the alkali is thus carb(mated. By filtering, boiling 
the filtrate to drive olT alcohol, adding 5 — 10 c. c. titrated sulphuric 
acid, boiling, cooling, filloiring ftom fatly acids, and estimating excess 
of sulphuric acid by soda solution, the amount of alkali combined with 
the fatty acids is found. 

The uncombined alkali is ostimated in the matter insoluble in alcohol 
obtained by passing csxrbon dioxide through a solution of the soap. 

12*6 parts alkali (soda) combine with 100 parts anhydrous fatty 
acids. The quantity of combined alkali, therefore, is multiplied I y 
100, the product divided by 12*6, and thus tho anhydrous fatty acids 
are found. This, with alkali subtracted from 100, gives watci* and 
^mpurities. 

To estimate water, 1—2 grams is dissolved in the smallest possible 
quantity of strong alcohol in a weighed dish, a weighed amount of fine 
dry sand added, and the whole dried at 110®. 

M. M. P. M. 
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Note 021 Litmus-paper. BjEu. B. Squibb 
(Cliemical News, xxvi, 247). 

To prepare good litmus-paper, the following formula may bo 


adopted ; — 

Gk>od litmus, in fine powder 1 part. 

Water 4 parts, 

Alcohol 1 part, 


all by weight. Put the ingredients into a bottle, and shake occasionally 
dnring 24 honrs ; allow the sediment to settle completely, and decant 
the clear liquid. Put the same quantity of water and alcohol upon 
the sediment, and treat as before, using this second liquid to dilute the 
first portions if necessary. Separate about one-fonrth part of the first 
clear liquid, and add to the remainder dilute sulphuric acid, until it 
assumes a purplish-blue colour ; then add one-haJf of the previously 
separated portion ; should this addition completely restore the pure 
bine colour, again neutralise it with dilute sulphuric add, and finally 
add the remaining eighth part of the original solution. Dilute this 
liquid with water, or with the second liquid from the litmus sediment, 
until a slip of paper dipped into it acquires a pale purplish-blue 
colour. 

The solution for red litmus-paper will not bear the same amount of 
dilution as that for the blue, and must be made of the proper purplish - 
red colour by the addition of dilute add before dilution. Litmus 
solutions so made will keep almost indefinitely. 

J. W. 


Technical Chemistry. 


Causes of the Loss of Sodium in the Manufacture of Soda by 
Leblanc’s Process. By A. ScHEURBB-KBSTNEii (Compt. rend., 
Ixxrv, 1184—1186). 

By recent experiments the author has proved ; — 

Istly. That no loss of soda salt occurs as sodium reduced and vola- 
tilised in the black-ash process. 

2ndly. That the greater part of the loss is due to the formation of 
insoluble sodium compound^ which remain behind in the soda- waste 
afiber lixiviation of the black ash or crude sodium carbonate. 

It has been further found that the quality of coal used as reducing 
agent, does not afiect the amount of soda retained by the soda* waste, 
but that this loss increases jpioportionately with the excess of Hmestono 
or chalk employed ; this is shown in the following analyses, mado on 
soda-waste dried at 100® : — 

Limestone used for 100 Sodium retained by the 
sodium sulphate. waste (100 parts). 

98-0 0'S9 

102*0 0*86 

107*6 1*27 

111*0 1*30 



TEOHNIOAIi CHEMISTRY. 


197 


The greater part of the excess of limestone is converted into lime 
during the black-ash fusion. The lime thus formed during lixiviation 
of the black ash, becomes hydrated, and reacts at the same time upon 
the sodium carbonate, rendering a portion of that salt insoluble in 
water. Well-made black ash is quite porous, the dense material re- 
taining the alkali more persistently. The waste from porous black 
ash was found to contain 1*44 p. c., and from a dense sample, 1’97 p. c. 
of sodium. The remedy to be employed to avert this loss as far as 
possible, is simply to use the least possible excess of limestone or chalk 
requisite for the complete reaction in the black-ash furnace. ^ ^ 

Constitution of the Liquors obtained by the Oxidation and 

Lixiviation of Soda-waste in the recovery of Sulphur 

there&’om. By 0. Staxilschmidt (Dingl. Polyt. J., cov, 229 — 
247). 

The author sets out with a description of the two processes generally 
known and adopted for sulphur recovery, viz., that of Guckolborger aud 
Mond, aud that of Schafltier. Both methods are not unfrequontly com- 
bined into one process. The waste is placed in vats, and air is blown 
through the mass for 12 to 16 hours; weak liquors from former 
lixiviations are then poured on and allowed to drain through, and these 
washings are repeated till a strength of 10® to 12® Baum6 is obtained in 
the liquor drawn off. The sulphur liquors and hydrochloric acid of 20® 
Baum^ are now mixed together in the prccipitotion vat, additions of 
each being made alternately in the proportion of about 8 r 1 or 7 : 1. 
During the mixing the agii^tor is set in motion, and the liquor kept 
well stirred up till the vat is filled. The mixture is then heated to 
60® C., well agitated, and more add added till a sample of the liquid 
smells unmistakeably of sulphurous odd. The sulphur sinks quickly 
and almost completely to tho bottom of the vats. It is collected, 
drained, and thrown into the Schafbieris refining apparatus. 

According to Mond, calcium sulphydi*ate and bisulphide arc formed 
in the course of oxidation of tho waste, and subscquontly are oxidised to 
calcium thiosulphate. A portion of this dcoomposes again to calcium 
sulphhydrate and calcium sulphite ; tho last-named body^ being inso- 
luble, occasions loss of sulphur. Tho liquoi'S obtained always contain 
calcium thiosulphate, sulpn-hydrato, and polysulphide of the formula 
OaSg (Mond). 

Mond*s theory, which is supported by experiment, is as follows : — 
The decomposition of the liquors by hydrochloric add does not result 
in the splitting up of calcium thiosulphate into calcium sulphite and 
sulphur (CaSsOj = OaSOj •+■ S), but into calcium trithionato, with 
which a small quantity of caldum pentathionate is mixed (fiOaSsOs + 
6H01 = SCaCla •+- 3 H 2 O + 20aS306 + 4S). The trithionate is then 
decomposed by heating into calcium sulphate, sulphur, aud sulphurous 
acid. This stuphurous acid then reacts upon another portion of thio- 
sulphate, forming trithionate, with separation of sulphur ( 20 aS 208 + 
3802 = 2CaS306 + S). The trithionate is then decomposed, as above 
mentioned, and the presence of calcium sulphate amongst the predpi* 

VOL. XXVI. r 
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tated sulphtir is tlms explained. Soliaffaer opposes tliis view, and 
states tliat ih.e formation of calcium sulphate is due to the presenco of 
sulphuric acid in the crude hydi‘Oohloric acid used in the dccomposins^ 
process. The author experimentally prove-s Mond’s theory to ho the 
correct one. 

Schaffner considers that hy the oxidation of the waste, calcium tliiosul- 
phate and the polysulphides, OaSa and OaSs are formed. 

The diffei*ence in the composition of the liquors depends upon the 
time taken in the oxidation, the temperature, and partly on the degree 
of humidity of the waste. 

Vauquelin found in 1817 that no calcium polysulphidcs could be 
obtained by the dry method. Buchner, 181G, and Herschol, 1820, 
obtained in the wet way crystallised compounds of calcium and 
sulphur. H. Rose in 181i2 also obtained, by another method, crystals 
having the formula OaS 3 .-‘>OaO -f 2 UJI 3 O. 

Schone found that solutions of calcium polysulphides never yield 
pure polysnlphides on evaporation. On the conti*ai’y, they are decom- 
posed by water, with evolution of hydrogen sulphide, and with separa- 
tion of a solid mass, which consists of calcium hydrate and sulphur. 
Pm*e calcium monobulphide was prepared and 'boiled with different pro- 
portions of water and sulphur. It was then found that the calcium 
cannot exist in solution with less than four molecules of sulphur, and 
that if less than three molecules of sulphur to one molecule of calcium 
sulphide were brought into contact with water, only so much calcium 
sulphide dissolved as was necessary to form the tetrasulphide, the re- 
mainder being indifferent to the sulphur, aud decomposing in contact 
with the water into calcium hydrate and sulph-hydiute, which first 
partially, but at last entirely dissolves with the tetrasulphide — 

(1) GS + 6CaS + 4H.0 = 2CaSi + 20aH3S3 + 2 CaH 302 . 

(2) 12 s 4- 6CaS + 2 H 3 O = 4CaSi + GaH^Ss + OaHiO^. 

(3) 18S + OCaS = CGaS^. 

In reactions 1 and 2 the calcium sulph-hydrate is recognised 011 
addition of manganese sulphate. In the solution 3, however, only 
traces of this compound were detected. The tetiasulphido can diss(»lvo 
a molecule of sulphur, and more with heat, and it thus entirely corre- 
sponds with the sulphur compounds of strontium and barium. Lik(' 
these compounds the calcium tetitisulphide has, though in far higlior 
degi'ee, the power of forming crystalline compounds with lime, ns ob- 
served by Herschel and Buchner, and later hy H. Hose. S<‘h 6 no 
obtained the compound SCaO.OaSi 4 - I 2 H 2 O hy boiling pure bunit 
Hme with sulphur and much water for an hour ; the hot fillorod so lo- 
tion was then allowed to stand after addition of calcium hydrate. The 
presence of lime and calcium thiosulphate is necessaiy for the forma- 
tion of this compound. * 

By passing hydrogen sulphide through lime-milk for several days, 
and setting aside the filtered solution for six months in an almost air- 
tight vessel, then evaporating to half the volume, and leaving thelicpiid 
to stand some weeks, Schone obtained orange-yellow prismatic ciystuls of 
the formula 4 CaO,CaS 4 4* I8H3O. The formation of both those salts is 
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generally dependent upon tlio pi*csonco of a sulpli-hydrate, or a thio- 
bulphato. 

Tlie amount of sodium compounds pi'esent in soda-wasto is generally 
so groat as to bo equivalent to 4 to 5 pci* cent, of sodium sulj)liatG, and 
in the oxidation process these sodium salts arc almost entirely dissolved. 
By allowing the oxidised liquors to stand in a closed vessel for sovei*al 
months, air being excluded, splendid orange-coloured acicular crystals 
were obtained, having the composition 40aO.CaSi + I8H2O. 

These crystjds in a damp place gradually decompose and turn white. 
On w’anning them with water, entiio decomposition takes place, with 
foimation of calcium hydrate and sulphur, and liberation of hydrogen 
sulphide. The salt is much more stable in a dry atmosphere. Placed 
over sulphuric acid it gives off hydrogen sulphide and the crystals 
assume a darker tint. If the clear sulphur-liquors be treated with 
absolute alcohol, almost immediately cry&tallino plates and needles of a 
yellow colour are formed, developing, on standing, into thin plates. 
On analysis these weie fonndto contain 17*10 per cent. S., 27*6 Ca., and 
44 j*2 HjO, and behaved wdth reagents like the last-named compound, 
the oxytetin sulphide. The oxytctrasnlphido treated with hydrochloric 
acid deposits sulphur, and in the decomposed liquor hydrogen trisul- 
phide has been recognised by A. Hofmann, and on this account the 
amount of precipitated sulphur is smaller than that which accords with 
the calculation. Direct estimation gave 12 per cent, of sulphur, 
whilst the formula for tho three molecules requires 16*4 per cent. If 
the liquor bo coucenh*atod over sulphuric acid, it is decolorised, with 
separation of sulphur, and in the solution thiosulphates and sulphates 
are present. 

The liquors treated with alcohol, and freed to a certain extent in 
this w^ay trom the oxytetrasulpliido, were further treated with absolute 
alcohol as long as a precipitate fell ; thus a yellow pi*ocipitate was ob- 
tained, afterwards becoming white. It is insoluble in water, but dis- 
solves completely in hydrochloric acid, sul]>huronb acid being given off, 
and w^as proved to be calcium snlpbitc, CaSO^ + Jaq. 

The onco precipiialod enleiiim sulphite is not rodissolved on addition 
of largo quantities of fresh liquor ; and it is considci’cd likely that llio 
calcium sulphite is not f3*oo, but in chemical combination with some 
oilier sulpliur conijiomid, the compound being doeoiuposcd by the 
alteration in the solvent. Thus Kuhlman has observed a compound of 
this kind in beautiful yellow ciysials, of the formula OaROa -t- 2CaS + 
6 aq, on old heaj)s of soda-waslc. Tho li<iuor which had been precipi- 
tated with alcohol, w’^as allowed to stand for several months in a closed 
flask, when sodium thiosulphate ciystallised out. By passing caabou 
dioxide in excess through tho sulphur liquors, and then boiling, a yellow 
precipitate of pure calcium cai*bonato and sulphur is obtained, together 
with a clear filtrate containing a little sodium carbonate and large 
quantities of sodium thuisulphate. The sodium sulphxu’-compounds are 
thus converted into sodium carbonate, which coming in contact with cal- 
cium thiosulphate formed from calcium snljihito is decomposed with pre- 
^pitation of calcium carbonate, the excess of sodium carbonate remaining 
in tho liquor. If the alx>vc cxx>cruncnt bo perfoimcd after freeing tho 
liquor fr*om calcium salts by Iroatinent with excess of alcohol, a pre^^ 
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capitate is obtained of pure oaloram carbonate and snlpbnr. Tbe filtrate 
is coloured yellow by dissolved sulphur, and becomes ob've green on 
heating. On addition of water precipitation of sulphxir takes place, and 
on evaporating, sodium carbonate and thiosulphate crystallise out. If 
the liquor is shaken with carbon sulphide and the latter evaporated, a 
residue of pure sulphur is obtained, proving that free sulphur had been 
dissolved by the polysulphides of calcium present. On treating it with 
manganese solution, hydrogen sulphide was liberated, proving the 
presence of sulph-hydrates. 

25 C.C. of the sulphur liquor were found to contain as follows : — 
CaS„ 0*309 grm.; 4CaO.GaS4 4- 18 aq., 1*106; OaSO*, 0*0333; OaSOa, 
0*275 ; ISTasSaOs, 0*8453; 0*0704; NaHS, 0*3869. 

W. S. 


Composition of Chloride of Lime. By J, Kolb 
(Oompt. rend., Ixxv, 1X81 — 1184). 

In this paper a process devised by Calvert for the analysis of chloride 
of lime is criticised. Calvert concluded, from experiments made hj this 
method, that chloride of lime has the compositiou OaO ChO + 2CaCl2. 
The author, however, by observing the amount of chlorine absorbed by 
calcium hydrate concludes that the formula is CaO.ClaO + CaOb, and 
this conclusion *he confirms by several other observations. The analyses 
of good samples of bleaching powder from numerous localities show 
indeed that the quantity of cWorine in the hypochlorite of calcium 
scarcely ever exceeds that belonging to the chloride by more than 
1 or 2 per cent., so that the composition may be approximately repre- 
sented by lOCCaOCbO + 302CaCl3, and certainly not lOOOaOClgO 
-h 2CK)CaCl2, as would accord with Calvert’s views. Calvert’s theoiy 
is controverted by the following fact, that when 1 litre of chlorine is 
absorbed by lime, on treating the chloride of lime obtained with hydi*o- 
chloric acid, the whole litre absorbed is liberated again, and not moi'cly 
■f litre, as according to Calvert. This fact can only be explained by 
the equation, CaOCbO + CaCb + 4HC1 == 2Ca0l2 + 2 H 2 O + 4C1. 

The author next examines the analytical method devised and employed 
by Calvert, and there discovers the cause of the erroneous theory sot 
forth. This method is as follows : — ^The filtered chloride of lime solu- 
tion has a current of carbonic acid blown through it, which docs not 
affect the calcium chloride, but decomposes, the hypochlorite forming 
calcium carbonate, the weight of which in^cates the quantity of lime 
combined to form hypochlorite, and thus the amount of hypochlorite. 
The filtered liquid contains the calcium chloride, which is estimated in 
the usual way. The method adopted by the author is as follows : — 
The powdered chloride of lime is dissolved and filtered. A portion of 
the filtrate is treated with ammonia, and afterwards heated to boiling ; 
the calcium hypochlorite is thus transformed into calcium chloride, 
and the total chlorine estimated as silver chloride. In another part 
of the filtrate the chlorine of the hypochlorons acid is estimated by 
Gay-Lussac’s chlorometric method. The total lime and other sub-* 
stances are determined by the ordinary methods in a portion of the 
compound after treatment ’%\ith ammonia. The following objection is 
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made to Calvert’s method : — “ Wlien a solntion of hypochlorons acid is 
heated nearly to boiling, in presence of recently precipitated calcium 
carbonate, a portion of the carbonate is convei'ted into calcium chloride. 
In the resulting analysis, therefore, numbers are obtained representing 
too much calcium chloride, and too little hypochlorons acid. On the 
other hand the lime is somewhat soluble in the calcium chloride, and 
consequently in the solution of chloride of lime. This solution always 
contains an excess of lime, which affects with error the calculation 
based on the estimation of the lime.” 

Calvert further treats a given weight of chloride of lime with abso- 
lute alcohol, which, according to him, dissolves only the calcium 
chloride, which is determined in the alcoholic filtrate. The assumption 
here is, that the hypochlorite remains undissolved on the filter, and 
that on subsequently treating •vnth water, this hypochlorite can be 
estimated in the solution. On testing this process, the author could 
only detect traces of hypochlorite on the filter, which did not surprise 
him, considering the susceptibility of alcohol .to oxidation, and the 
oxidising power of the chloride of lime. A great part of the hypo- 
chlorite is actually converted into calcium chloride. 

The following is a comparison of results obtained by the foregoing 
methods : — 

The chloride of lime was found to contain — 

By Calvert’s method. 

Precipitation by carbonic Solution in absolute 

By Kolb’s method. acid. * alcoM. 

OaGl^Oa 36'4i Cl 18*2 CaObOs 28*8 .. Cl 14i*4i CadaCg traces*. Cl traces 
CaCb 30*2 .. 0119*4 OaOb 89*6 .. 0125*2 OaOb 85*40 •. d 24*7 

37*6 39*6 24*7 

w. s. 

Composition of Various Kinds of Glass. By H. Schwaez 
(Dingl. Polyt. J,, cev, 423 — 420). 

1. GrystMim glass from Drosdm. BVom his analyses the author 
deduces the general formula, l 6 SiO 3 . 2 AlsO 3 .i 3 RO, the symbol RO 
including manganese oxide, lime, magnesia, soda, and potash. This 
glass is easily fusible ; it has a specific gravity varying wm 2*660 to 
2*660, 

2. Am(yrpliov.s glass showed an almost similai* composition, viz., 17Si02. 
2 AI 3 O 3 .I 3 RO. Specific gravity, 2*641 — 2*648. These glasses contain 
tolerably large percentages of manganese oxide (6*60 — 6*30), which 
renders the glass easily fusible, acting analogously to lead oxide. The 
author suggests that the manganeso residue from chlorine manufactories 
might be thus made use of. In Weldon’s process a compound of man- 
ganese and calcium is obtained which might be usefully employed in 
the glass manufisLcture. 

3. MosoAa glass. The author’s analyses of these glasses 

are unfinished. He gives the composition of one clear blue opaque 
glass, containing 6*92 per cent, antimony oxide, 9*76 lead oxide, and 
1*32 copper oxide, M. M. P. M. 
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Some Points in the Manufacture of Malleable Iron. By 
Russel W. Davenport (Amer. Jour, of Science [37], iv, 270 — 
274). 

The samples tested were al)ont ^ inch, thick ; they were annealed twice, 
and analysed before and after each annealing. The conclusions drawn 
by .the author are : — 

1. The silicon, phosphorus, and manganese are unaffected by the 
annealing process. 

2- The amount of sulphur is not diminished. 

3. The amount of carbon is reduced until almost nil. 

After the first annealing a black core was noticed running through 
the mass of iron when fractured; this disappeaied after the second 
treatment : thus the elimination of carbon is gradual, extending from 
the surface inwards. 

Certain annealed samples show a peculiar crystalline structure ; the 
author’s analyses do not explain this, but show that it is not due to ex- 
cessive amounts of silicon, phosphorus, or sulphur. Generally silicon 
may be present in tolerably large quantities, but the smaller the propor- 
tion of phosphorus and sulphur, the better is the malleable iron pro- 
duced. M. M. P. M. 


Production of Spiegeleisen. By D. Forbes (Journal of the Iron 
and Steel Institute, February, 1872 ; Dingl. Polyt. J., ccv, 220 — 
226). 

Spiegeleisen is largely produced in Germany, Russia, and Sweden, and 
tbe ores from which it is obtained are of very different and peculiar 
characters. In Germany it is solely produced from spathic iion oi*e3 
containing manganese : in Russia from manganese oxides containing 
iron, and in Sweden by finxing a mixture of knebelite and mangaiu- 
ferous garnet (combined silicates of iron and manganese). There is 
one important point to be noticed with reference to these ores, viz., 
that if the iron and manganese oxides ai*e not in actual combination iis 
carbonates or silicates, they are in a state of veiy intimate luixtui'o, for 
whenever pure manganese ores are added to the blast furnace mixture, 
in the hope of obtaining spiegeleisen rich in manganese, the attempt 
has been found to be fruitless, or only a small fraction of tlio added 
manganese combining with the iron, while the greater portion is carried 
off in the slag. To produce pig-ii’on rich in manganese, the manganese 
must therefore be added to the mixture in the form of a Kti*ong ct)m- 
pound containing iron; the reduction process is thereby facilitated, 
since a mixture of the oxides of manganese and iron is more easily 
reduced to the metallic state, and is thus enabled to unite with the iron 
of the charge. With manganese alone there is a great tendency for 
this metal to pass into the slag as a silicate, from which it cannot be 
profitably recovered. To prevent this, the heat should be as great as 
possible, and tbe reducing power of the furnace almost complete. The 
oxides of manganese are much less easily reduced, and require more 
time and a much higher temperature than those of iron. In the pie- 
duotion of spiegeleisen, the following points should be especially 
observed : — 
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1. The manganese ore used shonld contain a large proportion of 
iron, in order to secure the easy reduction of as large a portion of man- 
ganese. 

2. The furnace charge should be basic, Lc., an excess of limestone, 
or, better, of burnt lime, should be used, 

3. Tlie draught of the furnace should be much slower than in the 
ordinaiy process, in order to give more time for the reduction of the 
manganese. 

4. The furnace temperature should be as high as possible, the air 
employed as hot as possible ; and as coke bears a stronger pressure of 
air and developos a greater heat, it is preferred to wood charcoal in 
this process. 

A. Keiller, the dhector of certain Swedish works, assured the 
author that he once produced a product which contained 15 p.c. man- 
ganese, with only 2^ p.c. carbon, but that this did not possess the 
well-known appearance of spiegeleison, and was objected to in the 
market. He also obtained a pig, which contained 2B p.c. manganese 
with only 2 p.c. carbon. Mr. Henderson, of Glasgow, farther informed 
the author that “ it is a well-known fact that the carbon diminishes in 
proportion as the manganese increases in the iion alloy, so that with 
30 p.c. manganese the carbon sinks down to 0*25 or 0*40 p.c.” 

In Filipstad, in Sweden, spiegeleisen has been made by using native 
oxides of marganese, especially Haubmannite, which contains 72 p o. 
manganese. The iron produced contained only 4 p.c. manganese, the 
excess of the metal passing away in the slag. 

The ores employed in Germany for the manufacture of spiegeleisen, 
are found in veins in tbe Devonian formation, on the east bank of the 
Rhine. They ai*e spathic ironstones, which consist of carbonate of iron 
intimately mixed with carbonate of manganese. They further contain 
more or loss copper and iron pyrites, with traces of galena and 
zinc blende, and frequent occurrence of quartz. Analyses of the pro- 
ducts of three diJTerent mines are as follows : — 


Iron 


StaUborg. 

Eirschonbaum. 

Hath. 

p.o. 

p.e. 

p.o. 

41-70 • 

42*58 

42-21 

8-16 

6*46 

8-70 


It is proved that the well-known foliated texture of spiegeleison 
depends more upon the amount of carbon contained in it than upon the 
amount of manganese. This structure is also better developed if the 
iron, after mnnmg off, is covered over with slag, so as to allow it to 
cool more slowly. 

The following are analyses showing the percentage composition of 
spiegeleisen manufactured with coke in Germany. 

0. Si. S. Cu. Mn. Fe. 

(1) 4-129 0*458 0-016 0*219 8*706 86*929 

(2) 5-04 0*41 0-08 0*16 7*57 86-74 

W. S. 
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Musliet’s Special Steel. By Pb. Kick (Dingl. Polyt. J., cov, 

488). 

ExPBBTMBiifTS Were tried m the author’s presence to test the quality of 
this tungsten-steel. A sample of the sbeel was prepared with all the 
necessary precaations, and quite according to Mushet’s process, but 
it would not beaar forging. A chisel made from it would not bear 
the blows, and was splintered. A knife which was forged for^ a 
planing machine would not stand nearly so well as a cast-steel knife 
of exactly the same shape. The steel appeared to i^ssess great 
natural hardness, and a fiue, scaly fracture, but was too brittle. 

Prof. Seeren gives an account of this same variety of sted, in 
which he speaks very highly of its value for planing machines, &c., 
apparently contradicting the observations made as above by the 
author. 

Analysis of the two samples showed that they differed to some 
extent in their proportions of tungsten and manganese, that examined 
ly Heeien containing 8*3 p.c. tungsten, and 1*73 manganese, whereas 
analyses by Gentl and Janowsky of the same experimented upon by the 
author, gave as a mean, 87*52 iron, 2*58 manganese, 8*78 tungsten, 
0*76 silicon, 0*01 ]^osphorus, 0*02 sulphur, 0*41 carbon, and a ti*ace of 
titanium. 

W. S. 


Manganese in. Steel By F. Kessleb (Dingl. Polyt. J., ccv, 439). 

The percentage of manganese in various steels, determined by the 
author’s method, ranges from 0*438 in one of Ejrapp’s steels, to 0*170 in 
a steel from Hord. English steels, said to he free frx>m manganese, 
diowed 0*105 and 0*08 per cent, of this metal. 

M. M. P. M. 


Electro-Magnetic Deposition of Nickel. By J. M. Mebrioe, 

(Chemical News, xxvi, 209). 

Tse author has determined the actual and theoretical amounts of 
nickel deposited on a slip of platinum, which formed one terminal of a 
wire connected with a battery of two Qrove’s cells, the other terminal 
being a plate of nickd. 

Solutions of various nickel salts were employed, and the theoi’etical 
amount of nickel was calculated from the amount of hydrogen set fnso. 
The value of the solution for plating purposes is thus arrived at. 

Suhihate of mcJeel gaYe seemingly 10*7 percent., showing that some 
oxide was mix ed with the metal. A-w/inotiio^sulpha^ and wm/moniO" 
iMorlde of nickel gave 96 per cent, of the theoretical amount. Niekeh 
ammmiiwn siUphate gave 93*5 per cent. The other salts tried gave 
amounts varying fpom 10 to 50 per cent. ® 

M. M. P. M. 
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Recovery of Tin from Tinned Iron Plates. 

(Dingl. Polyt. J., ccv, 44*0—443). 

This paper describes a process which depends upon a peculiar form of 
the apparatus in which hydrochloric acid, mixed with a little nitric 
acid, is caused to act on tho tinned plate, any load present being pre- 
cipitated, after evaporation, by snlphnric acid, and the tin then removed 
by means of zinc. 

The solution contains iron and zinc and may be used as a disinfec- 
tant, or for the preparation of vaiions colours. 

Full details of the apparatus are given in the original paper. 

M. M. P. M. 


Aluminium Gold-Purple. By H. Schwarz 
(Dingl. Polyt. J., ccv, 426). 

The author has obtained a clear rose-purplo colour upon porcelain, bv 
mixing a soda-solution of alumina with gold chloride. Alumina 
and gold oxide were precipitated in the finely divided state. This pre- 
cinitete was dried and burned into porcelain. 

M. M. P. M. 


White Paint for Metallic Surfaces. By Dr. Sels 
(Dingl. Polyt. J., ccv, 490). 

Pure, finely-powdered zinc- white (zinc oxide) is mixed with a solution 
of spda water-glass of 40® to 50® Baum6, to the right consistency for 
an oil colour. The metallic surface to be painted is well cleaned and 
washed with hydrochloric acid, and afterwards with water, and the 
paint is laid on in successive coatings. ITot too much paint must be 
mixed at a time, as it will become thick and diyon standing, on account 
of chemical combinations setting in. A surface thus painted preserves 
a dazzling white appeai’anco. By addition of miuoral colours various 
tints may bo obtained. 

W. S. 


Colouring Paraffin and other Materials black for Candle- 
making. By R. Bottoer (Dingl. Polyt. J., ccv, 490). 

The materials (wax, stearic acid, paraffin, &c.) arc melted, and 
digested for some minutes with coarsely powdered or bi*uised anacar- 
dium nuts (tbe fruit of “ A/uocard/mn OrhntaU ”). Tin's nut contains 
a black fluid vegetable fat, which combines intimately with the fused 
candle materials, and does not prejudicially affect the illuminatiiig 
power of the candles. 

W. S. 


Preparation of a Black Printing Colour resisting the most 
powerM Chemical Agents, for Linen and Cotton Fabrics. 
By R. Bottger (Dingl. Polyt. J., ccv, 491). 

The fluid yegotablo fat contained in the juice of tho anacardium nut 
may be used bo advantage in pHniing linen and cotton fabrics. By 
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treatment witb. acids or alkalis, tliis colour docs not suffer tLo sliglHcst 
diminntion of intensity ; indeed witk the latter it gains notably. The 
coai'sely powdered mils are digested for some time with petroleum spirit 
in a closed glass at a moderate heat, and the veiy volatile solvent tlaon 
allowed to evaporate. The residnal syrupy liquid was taken to pi'int 
■with. The tint first obtained on printing is a dusky brownish yellow, 
changing to deep black when the fabric is wotted with ammoiua 
solution or lime-'water. Strong solution of calcium chloride appeal's to 
affect the colour slightly, but solution of potassium cyanide, caustic 
alkalis, and acids of all kinds do not seem to affect it in the slightest 
degree. 

W. S. 


Mordanting Woollens with Aliinpi. By B. Harvey 
(Dingl. Polyt. J., cev, 491). 

The object of this paper is to show that in mordanting woollens with 
alum, a strong solution mnst be avoided, and that only small quantities 
of the alum must he used, as with large quantities the alumina hydrate 
deposited in the fibres is redissolved, and the woollen is thus found not 
to he so deeply or sd easily coloured as when small quantities ai*e em- 
ployed. The amount of alum recommended by the author is one-tenth 
of the quantity of woollen to be coloui'ed. He found that even after 
washing the woollen with weak nitric acid solution, to remove any 
alkaH derived from the soap with which it had been washed, or lime 
■from the water, a decomposition of the alum took place and alumina 
hydrate was deposited in the fibre of the material. This decomposiiion 
of the alum had evidently bean effected by the fibre of the woollen 
itself. Reiman’s theory is based upon the view that the alum is split 
up into its single elements by dialysis. 

Basic aluminium sulphate sopaiutes in the fibre of the material by 
the decomposition of the aluminium sulphate of the alum, whilst the 
excess of acid remains in the water, and in the case of a weak aluni 
solution, is too dilute to eficct the solution of the basic siilpluiU'. 

W, fcj. 


Use of Phenol in Leather Dressing. By Bandiit 
(D iagl. Polyt. J., cev, 492). 

By the employment of phenol in solution or diffused as vaponr, any 
damage occuiTing in the tan-yard, or in the dressing and manufaetur- 
ing of leather, which is due to decomposition of the animal niattei*, 
mouldiness, Ac., may be arrested or prevented ; the leatbor is also 
actually benefited by the application, being rendez'ed softei* and more 
supple. 


W. 8. 



TECHNIOAIi CHEMISTRY. 


207 


Use of Aniline Colours dissolved in Collodion. 

By F. SpRiNaMUiiL (Dtngl. Polyt. J., cct, 277). 

Collodion wool is iroatod in a closed iLisk with a mixture of 2 vols. 
ether and 1 vol alcohol of 95 per cent, till a thick but clear solntion 
is obtained. To this ether is added to the desired point of dilation, 
which mnst be such that the liqnid can be ponred on a glass plate, and 
by inclining the plate can bo made to distribute and spread itself 
thereon. The aniline colour is then dissolved in pure alcohol, the 
volume of which must be lialf that of the ether additionally mixed with 
the collodion. The colour solution is then shaken up with the collo- 
dion solution to mix it thoroughly. This collodion lake can be kept 
as long as deshed. Wlien it is poured on glass, a transparent film 
remains in about two minutes, far exceeding in brilliancy and unifor- 
mity the “aniline-lake” coating described in a recent treatise. If 
the collodion is of the right <lcgroo of concentration, the film will 
adhere tolerably fast to perfectly smooth objects, but most persistently 
to glass and mica. Paper is beautifully colonrod by this lake, but the 
solution must be as fluid as possible. Beautiful elfecis may also be 
produced on photographs, engravings, &c. 

W. S. 


ThePoison-contentsof Aniline Colours. By Fbrd. SpRiNGMiiHi. 
(Dingl. Polyt. J., cov, 174). 

Spbcimlns of fuchsine containing from G*5 per cent, to 0*25 per cent, 
of arsenic wore examined to determine how much of the arsenic was 
absorbed by the material dyed by the colour. It was found that the 
quantity of arsenic taken up by wool was far too small to estimate, 
and tliat thert‘f<n*e no danger cau be incuiTcd by using materials dyed 
with such aniline colours. 

0 . R. Q. 


The New Aniline Colour "Rosa.” By Prof. Bronnbr 
(D ingl, Pulyt. J., cev, 172 — 174). 

Its reactions are : — ^It is dissolved with adoop-yellow colour by concen- 
trated hydrochlonc acid; by great dilution or approximate neutralisa- 
tion of this yellow liquid with ammonia, the original deep I'od colour is 
restored, but disappear on adding an excess of the allcali, a precipitate 
of caleinm arsenate being formed at the same time. 

Ooncoufrated sulphuric acid destroys it. Pure nitric acid of 1’28 
spec, gray, dissolves it to an orange-yellow liquid which becomes dark 
red and opaque ou warming. 

Acetic and lactic acids dissolve it to a carmine-rod solution. 

Alkalis destroy the colour at ordinaiy temperatures on standing, or' 
instantly on waiming. As chlorine is abseni^ it appears that the 
colour consists of arsenate of rosaniline united with calcium arsenate. 

0. H, G. 
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Grenade^ a New Dye-stxiff. By M. Bbiman 
(D ingL Polyt. J, ccv, 174). 

A BBOWK dye stuff soluble in water, obtained from tbe residues of tlio 
fuchsine manufacture. The mode of preparation is not given. 

0. H. a. 


Diamond Puchsine. By W. Pe. Gintl (Chem. Oentr., 1872, 

442). 

The author found in samples of this substance 15, 242, and 82T3 
per cent, cane sugar. The green metallic-glazing crystals of fuohsino 
are tolerably easily separated from the sugar if the sample be spread 
on a sheet of white paper in the sunlight. The sugar crystals aro 
easily recognized by the odour of caramel evolved when they are heated 
strongly. 

M. M. P. M. 


New Puchsine Dye for Cotton. (Dingl. Polyt. J., ccv, 387.) 

Ten pounds of cotton-yam are steeped for several hours in a hot mix- 
ture of l^Ibs. turmeric and | lb. good sumach ; | } lb. sulphmic acid 
are then added, and the yam is drawn through the solution several times, 
and washed well. The yellow yam is now dipped into a warm fnehsine 
both ; or turmeric with sulphuric acid may be first used, succeeded by 
immersion in tannin solution, and follow ed by the fdclisine hath. A 
beantiful purple colour is produced. 

M. M. P. M. 


I>ye for Woollen and Serai- Woollen Goods. CDinel. 

Polyt. J., OCT, 887.) 

to goods are bofled for an hour and a lialf with 5 lbs. potassintn 
Jbroma^ 2 lbs. copper snlphate, and 2 lbs. snlphario acid. Afler 
«maaiuM all night ^ are boiled for an boar with 100 Ibt. logwootL 
10 lbs. fnsfao, and 1 bter sal-ammoniac solution. The goods ramiiiu 
again all night, and are then washed with urine. 

M. M. P. M. 

Violet Dye for WooL (Dingl. Polyt. J., ccv, 887.) 

m paridculara are given of the nature of this dye. It comes into 
eomm^ under the name of “Violet Erfon.” Its appHoati^ to w^ 
seems to be somewhat complicated. ™ 


M. M. P. K. 
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IX. — On iJie formation of Na^MIiaqumone "by the direct Oaridation of 
Naphthalene. (Preliminary notice.) 

By Chaelbs B. G-roves. 

Although ntunerons derivatives of naphtliaqninone, sucli as tlie chloro- 
naplxthaquinozLes and Gliloroxynaplitbaqn.inoncs, have been examined 
and described, bat little attention, has hitberto been paid to the qninone 
itself as compared with anthraquinone ; the only notice on the subject 
that I have been able to find being at the close of a paper published 
in 1869, by Hermann (Ann. Chem. Pharm., clxi, 88), in which he 
briefly describes a substance resembling a qninone in its properties, 
obtained in smaU quantity as a product of the destructive distillation 
of potassic chloronaphthosulphoqninonatc. 

As, from Hermann’s description, this method appeared to yield but 
unsatisfectory results, it seemed probable that the process employed 
with such success by Grjebe and Liebermaun, of treating hydro- 
carbons with a solution of chromic anhydride in glacial acetic acid, for 
the purpose of converting them directly into their corresponding 
quinones, might be advantageously tried in this instance. Accordingly 
a solution of naphthalene in warm glacial acetic acid was treated with 
an almost saturated solution of chromic anhydride in the same solvent ; 
great heat was evolved, the solution turning green and depositing a 
green chromium salt on the sides of the vessel. As soon as the reac- 
tion was complete, the product was diluted with water, which dissolved 
the chromium salt, and at the same time produced an orange-coloured 
precipitate containing the impulse naplithaquinoue. This, when col- 
lected, washed, and dried, was of a decp-yollow colour, and had a 
strong odour, arising from the naphthalene which had escaped the 
action of the chromic anhydride. As the naphthaquinono in this pre- 
cipitate was accompanied by a certain amount of a black tai*ry matter, 
from which it was very difficult to sepai*ate it by crystallisation, it was 
found to be advantageous to partially purify it by distillation in the 
vapour of water, in which it is easily volatile, although not so readily 
as naphthalene. The long, bright-yellow crystals which adhered to 
the sides of the condensing tube, consisting almost entirely of naph- 
thaquinone and naphthalene, were either at once purified from the 
latter by alternate crystallisation from light petroleum oil, carbon 
bisulphide and alcohol, or the greater part *of the naphthalene was 
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previously removed by allowing the mixture to remain freely cxposocl 
to the air for some time in a warm place. 

The no^Jifluiquliione, as thus prepared, is a bright-yellow eryhtalliuo 
substance, which melts at about 125°, and begins to sublinie below 
100°. Although but slightly soluble in cold water, it is readily volatile 
in the vapour of water at 100°, communicating to it a pmigont odour, 
resembling that which is so chai'actoiistic of ordinary quinoiio. Jt is 
but slightly soluble in light petroleum oil, readily in benzol, carbon 
bisulphide, chloroform, and ether, especially when hot, and ciystalliscH 
by spontaneous evaporation from its solution in the latter in well- 
formed rhomboidal plates. It is very soluble in boiling alcohol, but 
crystallises ont in great part on cooling. It is soluble in csonooiitmted 
sulphuric acid, and in glacial acetic jacid, boing again prcoipitiih^d on 
the addition of water. It dissolves in alkalis, foiming a reddish-brown 
solution, in which acids cause a precipitate of a brighi-rod colour, tho 
nature of which I have not yet examined. When tho qtiinono is boiled 
with concentrated hydrochloric acid, it is apparently oouvortod into 
JiydronwnocMorona^htJio^idnone in a manner similar to that in which 
hydrochloroqninone is formed from ordinary quinono. Tho analybical 
results obtained with naphthaquinoue correspond with tho formula 
OioH60s. 

MijdronapJithaquinonei CiJELaOiMi. A cold aqueous solution ol* sul- 
phurous anhydride is almost without action on naplithaqninono, but 
when the latter was boiled with strong hydx*iodic acid and amorphoiiH 
phosphorus, it dissolved, forming a colourless solution which de2)OHit(Hl 
long needles of the hydronaphthaquinono on cooling. This conqkotind 
ciystallises in colourless needles which melt at about 1?C)''* and dissolvo 
with comparative readiness in boiling waioi*, cxyfetallising out again, in 
gimt part, on cooling. Jt is readily soluble in alcohol atid d lu'r, (won 
in the cold, also in glacial acotic acid, slightly soluble in lu)t iKuiwd, 
crystallising out again on cooling in tufts of colonrh'SH netwlh'H, and 
almost insoluble in carbon bisulpliido and light petndomn oil. When 
treated with oxidising agents, such as ohromio acid, Ac., il» is rtHJou- 
verted into the quinonc. 

On boiling an aqueous solution containhig a inolocular W(Mght of 
hydronaphthaquinono witih a moleoulai* weight of najditlnujiiinoiio, tlu» 
latter dissolved, yielding a palc-hrown soluiion which, ns ib (‘oohsl, 
deposited the dark-purplo crystallino hydimaphtliaquiuono, C^dluO*, 
corresponding to the green hydroquinono of the bonzono Hori(*H, T'ho 
same purple hydi^onaphthaquinone was also obtained when naphtliacpii- 
none was boiled with amorphous phosphorus and a weak solution of 
hydriodic acid. It is readily converted, by treatment wibh sin>ng 
hydriodio acid, into colourless hydronaphthaquinono on tho ono hand, 
and by oxidising agents into naphthaquinono on tiio other. 
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As tlio properties of ilie (puiioxio im'])are4 by Ibo action of cliromio 
acid on naphthalene appear to diflev in niiiny rebpocts from those 
ahsi^nod by llorniaiiu to the subhianco obhcrvod by him, it ib possible 
that they may bo isomeric forms. I hope, liowt'ver, before long to bo 
able to coinpai ‘0 these siibstsimH^s, so as to asceriain whether they ai’o 
identical or merely isomeric, aaxtl also to hay before the Society a more 
detailed account of uaphtliacpiiuono and of some of its derivatives, 
than I have boon able to do in this short preliminary notice. 


X. — linsearchas oa ilit> rolymvmlvs of Morph hm ami fhoir JUrrionlirea. 

By K. Ludwiu Mayuu of (jlasgow, and 0. It. A. WinuiiT, D.So., 
Ijccturer on Chemistry In St. Nfaiy’s llosplbil Medical School. 

Trill! exporimonls detailed in the several paprs united togeihor bi'low 
were originally commenced liy us si'iMimlely, the first named of us 
examining the aetion of rane elilorido on moiphino, and i lie other tlio 
actions of hydroehlovic and sulphuric aeids on the same alkaloiil ; inas- 
much, however, as eireuniHiatnvH have prevented one of us fi'om con- 
tinuing bis investigations, and as iho prodiic^ts formed by these dif- 
foront reagents exhibit close family relulionships, we think it best to 
amalgamate om'ivsxdts, and pidilish them conjointly. 

I. Oa UiQ action of %inr iliUmtlo on. Morphine, 

When sslnc ehhirido Holui»ion of such Htnmgtii as to boil at abont 200'' 
is heated to 120'\ a strong solution of morphine hydroeldoride then 
drop])od in, and the whole kept at 120“ - 12»V’ for twenty minutes, a 
change is prodiused, inasmueh as the liquitl enascjs to yitdd the usual 
hluo coloration with ferric chloride, but gives instead a tint with 
ferries (shlorido and hydnxdilisrie acid logeUM*r. When it was poured 
into watiT aeiduhded with hydroelilorie acid, a bwswa aiaorjshoiiH pro- 
cipilaio was obtained on cooling; tlm (ilimh* from this gav<s on dilution 
with water, a fuHher amount of amorpluais jmsspiiato less csslourotl 
than the first ; and on stamling for some days, cMystals formed, 
fusible at 100*' after drying in blotting pa pm*, ami solidifying to a 
oryslallmo nuxss ; those apix'ared to be a loose <mnpound of ssinc chlo- 
ride and inorphiuo hydrochhiride on reorystniUisatum, crystals con- 
taining loss zinc wc obtained : and, linally, afler several recrystallisa- 

* O-Taofinghoff liaBtlOMcrribtMl 18(?6, 44t0) aopyHiallino oompoimd 

of inoYilUiao and sshie olilopulo, having the formula CjtU.w^iO(».^£hiOlii*4irsO. 

Q 2 
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tions ordinary morpliiiie hydrodbloride nearly JEree from zinc was 
obtained, tbe qnantlly of zinc diTniniRbl-ng at each snccessiYe recrystel- 
lisation. This Hydrochloride gave the nsnal blue colour with ferric 
chloride, and yielded on analysis numbers agreeing with those required 
for morphine hydrochloride : — 

Found - . - . Carbon 63'10 Hydrogen 6*28 Chlorine 10*84 

Calculated. . „ 63*46 „ 6*22 „ 11*04 

Up to this point no appreciable quantity of anything different from 
morphine has been formed; but if the action be allowed to proceed, 
further, tetrapodimorphine (“ apomorphine ”) is formed amounting to 
30 — 40 per cent, of the morphine used : the yield of this base is larger 
the lower the temperature and the more concentrated the zinc chloride 
solution, a longer time, however, being required for the conversion. 
On precipitation of the product with sodium carbonate and treatment 
with ether, &o-, a crystalline hydrochloride was obtained apparently 
identical in all respects with that produced by the action of hydrochloric 
acid. 

0-4110 gram gave 1*0115 GO 2 and 0*231 HaO 


Calculated. Found. 


0« 816 67-22 67-12 

72 6-93 6-24 

S’* 56 4-61 — 

0» 128 10-54 — 

Cli 142 11-70 — 


Ci»HWN«0e.4H;01 .. 1214 100-00 


When higher temperatures are employed, other products appear to ho 
also £>rmed ; thus, after treatment for one hour at 170°, the product 
obtained, after precipitation -srith sodium carbonate, treatment ■with 
eth^, was black and Tiscid instead of crystalline j this product 
■was digested with animal charcoal, which abnost wholly decolorised it, 
so that a nearly colourless, viscid hydrochloride was obtained after 
another tr^tmeut with sodium carbonate and ether and agitation with 
hydrochloric aoid ; a small quantity of flakes formed in the viscid solu- 
tion; these were separated by a funnel and dissolved in water; on 
coolmg, crystals were obtained, which at first resembled tetrapodimor- 
pl^ hydroc^ride in appearance, but, after standing over snlpburio 
amd, lost thar transparency and oonamnnicated a -nolet tint to water ; 
finally, they became a violet-coloured mass which gave the following 
numbers : — “ 


0-3576 gram gave 0-8816 00,and0-2162 of H^O, which was strongly 
and from presence of HOI. ® 
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Found 

Calculated for tetrapodimorphine hy- 
drochloride 


Carbon 67 24 




67-22 


Hydrogen 6 71 
„ 6-93 


It hence appears, tliat this substance is either isomeric with tetrapo- 
dimorphine, or actually is that substance contaminated with a small 
quantity of some foreign body which causes the crystals to become 
violet. The physiological action of the substance was examined by 
Dr. Beginald Stocker, careful comparison bemg made between this 
sample and a specimen of tetrapodimorphine hydrochloride of known 
■purity ; no material difference was noticeable between the two. On 
the other hand, this substance formed a platinum salt which decom- 
posed slowly in v(lguo^ and more quickly in the air, and turned first 
green and then black at 100® ; pure tetrapodimorphine platino-chloride 
is much more stable. The small amount of the substance formed pre- 
vented a more minute examination of its properties. 

Tne viscid hydrochloride from which these flakes had separated gave 
the following numbers after drying at 100° : — 

0*3056 gram gave 0 6915 CO2 and 0 1676 HaO 
0*2881 „ „ 0-1868 AgCl 

0-2489 „ „ 0*1615 „ 

Calculated. Found. 


Cs* 408 61*68 6171 — 

H39 39 5*90 6-09 — 

Ha 28 4-23 — — 

O5 80 12*09 — — 

Cl, 106*5 16*10 16*04 16*06 


084H370ma05.2H01 . . 661*5 100-00 


It would hence appear that the base was formed fipom morphine by the 
nascent hydrogen chloride produced by the tendency of the zinc chlo- 
ride to become basic, in accordance with the reaction — 

03iBWSr406.2H01 + HOI = H 3 O -f 0siH,701N8O6.2H01, 

as will be shown hereafter, this base (along with small quantities of 
others) is formed by the action of hydrochloric acid on morphine at 
100 °. 

It would hence appeaa? that the dehydrating action of zinc chloride 
is more marked than its polymerisixig action ; in order to see what is 
the end-product of its action, approximately equal volumes of solid 
zinc chloride, strong hydrochloric acid, and morphine were heated 
together in sealed tubes to 180° — 220° for 24 hours j no pressure -was 
observed on opening the tubes ; on dissol-ving the product in water (in 
which it dissolves very slowly) and precipitating by strong hydro- 
chloric acid, a non-crystalline hydrocbloride was finally obtained, 
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msoliible in. abf^olute alcohol, solnhle in weaJc alcohol : this substance 
zniLch resembled salts of ehlorotetramorphine and bromotctramorphinc, 
bnt had a mnch darker colour ; with nitric acid it gave a dirty-red 
colour, g-nd with sodium carbonate an amorphons precipitate, almost 
insoluble in ether ; on analysis the following numbers were obtained, 
from which, together with its properties, it appears evident that the 
body was the *®tetra” polymeride of ‘‘ apomorphinc,” and hence that 
it may fairly be called octajfo-tetramorjpJime, 

0'2720 gram gave 0*673 CO 3 and 0*160 H 2 O 
0*2880 „ „ 0*1380 AgCl. 

Calculated. Eouad. 


Cm 67*22 67*47 

H,« 6*93 6*54 

Fs 4*61 — 

Oie 10*64 * — 

Cla 11*70 11‘86 


Oi2AHi3fibi bQig»8HC)l • • 100*00 

The physiological action of this base has been examined by Dr. J. G. 
Blackley, who finds that it is destitute of emetic projperties ; doses np to 
0*13 gram snbcntaneonsly injected into an adnlt cat prodneed neither 
falivation nor vomiting, bnt simply slight narcotism; the difference 
between this substance and its isomeiide tetrapodimorphine (apomor- 
phine) is very marked. 

When a longer exposure to a lower temperature (36 — 48 hours at 
100 °) was tried, the resulting product was a compound of zinc chloride 
and a base (or mixture of bases) belonging to the “ tetra ” series, but 
different from octapo-tetramorphine, and apparently containing chlo- 
rine : it was not found practicable to remove all the associated zinc by 
repeated solution in hot water and separation of the hydrochloride by 
cooling or by addition of strong hydrochloric acid ; ^ally a product 
was obtained which yielded the following numbers after drying at 100 ® 
(the still adherent zinc chloride being carefhlly estimated and sub- 
tracted from the original numbers) : — 

0*8249 gram gave 1*9362 00. and 0*4836 H 3 O 
0*2577 „ „ 0*6043 Ca (H 3 O lost) 

0-3053 „ „ 0*1618 AgCl 

0*2568 „ „ 0*0320 01. 

Calculated. ' Pound. 


^138 1632 64*34 63*97 63*96 

163 6*03 6*51 — 

'"^19*6 12*59 12*43 12*46 

Ni 112 4*41 — 

O 20 320 12*63 — _ 


CiabHi46Cl]if40ao.8HCI. . 2686 6 lOQOO 
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This product yielded with sodium carhonate a precipitate insoluble in 
ether and but sparingly soluble in chlorofoim ; absuming it to be a 
single substance, it may be regarded as foimied from the base 
O31H37OIN2O6.2HOI (wliicli, as just shown, is foi*mod by the action of 
zinc chloride on morphine) by polymerisation and subtraction of the 
elements of hydrogen chloride : 

4034H37Clir305.2H01 = 3HC1 -f O^a^HiigOlNiO^cSHCl ; 

a reaction perfectly parallel with others found to take place with other 
morphine derivatives, as will bo shown in a subsequent paper (vide 
page 218). 

II. On ilie Action of Hydroclilorio Acid on Morphine, 

It has been shown by the author, in conjunction with the lato 
A. Matthiessen (JProc, Roy, 80c., xvii, 455 and 460), that when hydro- 
chloric acid acts on morphine in sealed tubes at 140® — ^160®, “ apomor- 
phine” is produced, the same product being also obtainable from codeine 
by similar treatment; inasmuch, however, as it was further shown 
(Froc. Roy, 80c,, xviii, 83) that other reactions take place intermediately 
in the latter case, it becomes desirable to examine the intermediate 
reactions that take place in the case of morphine. 

(A.) Morphine was heated in a flask on the water-bath for six hours, 
with 5 — 6 times its weight of strong hydrochloric acid, too little 
product for successful examination being formed by a shorter tima of 
treatment ; the liquid being diluted mth water, and nearly neuiralised 
with caustic sodji, yielded an amorphous while precipitate with sodium 
carbonate ; this precipitate almost wholly dissolved in other (moi*phino 
solutions do not precipitate instantaneously with sodium carbonate; the 
precipitate, when it docs appear, is made up of crystals, and the base is 
practically insoluble in other). The ethereal solution agitated with a 
few drops of hydrochloric acid, yielded a viscid hydrochloride, which 
refused to crystalliso, and gave tlio following numbers after drying at 
100 ®:— 

0'4085 grm. gave 0*9065 CO2 and 0'229 HgO- 
0*3160 „ 0*2075 AgOL 

(B.) Morphine was treated as in (A) for five hours ; the acid liquid 
was then evaporated on the water-bath in an open basin for foui* Jiours 
more, being nearly dry at the end of that time ; finally a hydroehloinde 
precisely resembling (A) was obtained, after precipitation with sodium 
carbonate and solution in ether, &c. : — 

0*337 gram gave 0*739 COg and 0*188 H3O. 

0*3215 „ „ 0*711 „ (HgO was lost). 

0*3565 „ „ 0*244 AgCl. 



216 


MATER Am> TTRIGHT’S RESEARCHES ON THE 


(G.) Morplime was gently boiled with about 6 parts of hydrocMorio 
acid for fonr hours, the product being treated as in (A) ; a precisely 
similar hydrochloride was obtained — 

0*311 gna. gave 0*694 COa and 0*165 HaO. 

0*308 „ 0*212 AgOl. 

When the action of the hydrochloric acid is pnshed ftirther than the 
point reached in (0), the precipitate thrown down by sodium car- 
bonate fails to dissolve wholly, or nearly so, in ether ; but in each of 
the three cases A, B, C, the amount of insoluble substance was very 
small. 

The numbers obtained above approximate in each case to the com- 
position of the base described in the previous paper on the action of 
zinc chloride on morphine, viz., 034H870IN20o.2HCl, which requires 
C= 61*68 H= 6*90 01= 16*10, 

but the discrepancy is in each case sufficiently marked to indicate that 
other products are also present; the nearest compositions deducible 
from the analyses are the following : — 

(A.) 8034H8.]1^206 + 25HC1 ^ 4H3O 
(B.) 4C34H38]Sr30o + 18HC1 - 2H3 O 
(C.) 403jH28N^206 + 13H01 - 4H3O, 
which require the following numbers 

A. B. 0. 

Calculated. Round. Calculated. Found. Calculated. Found* 
Carbon.... 60*44 60*51 60*03 59‘?9 60*31 60*84 60*85 

Hydrogen.. 5*94 623 5*92 6*20 — 5*85 6*90 

Chlorine .. 16*43 16*25 16*98 — 16*94 17*20 17*03 

These compositions are those required for mixtures of bases denoted 
by the formulae — 

(A) = 5 P -j. 2 Q + R 

(B) = 3 P + B. 

(C) = P + 2 Q + R 

where — 

P = C3iH 39CIN’306.2HC1 = Morphine + 3HC1 
Q = CwH37CINr305.2HCl = Morphine + 3HC1 — ■ H2O 
R = C34H36C1,N.0.2HC1 = Morphine + 4HC1 - 2R/) 

whence it is considered probable that the following reactions take 
place: — 

MoTphiue. Base F 

CWHa8)5r20..2HCa + HOI = 0aH»01H30e.2HCl 
C«H,OES‘jO*.2H01 = H3O + CM^CnN,0..2H01 

Base Q- Base R. 

C»H,5CIEr,0^2HCl + HCl = H,0 + CMHi,C!l»BrA.2H01 
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i.e., that the elements of HOI become added on to morphine ^premoudij 
to/the abstraction of the elements of HgO, a reaction similar to that 
already shown to taJsie place in the case of several iodine derivatives. 



The last formed base (H) is homologons with the “ chlorocodide ” of 
Matthiessen and the author, the reactions which express the forma- 
tion of the two bases from morphine and codeine respectively being 
precisely similar — 

Codeine. Chlorocodide. 

C 3 .H 43 NaO 6 . 2 HOl + 2H01 = 2 H 2 O + 036H4o01JSr204.2HCl 

Morphine. Base (R). 

OMH 38 N 3 O 6 . 2 HOI + 2H01 = 2 H 2 O + C84H3eOl3N304.2H01 

Inasmuch as “ chlorocodide ” reproduces ordinary codeine by the action 
of water, it is evident that no polymerisation has taken place during its 
formation ; and as its formation appears to be jpreceded by the formation 
of a base homologous with base (P), it is evident that the formula of 
codeine must be written C 36 H 42 N 20 b, instead of the half of this, as 
formerly, while by analogy morphine must be written OsiHasNaOe. 

Bajse (Q) is no doubt identical with the body of the same composition 
obtained by the action of zinc chloride on morphine, as described in the 
previous paper. 

(D.) "V^en the action of hydrochloric acid on morphme is pushed 
further than the point reached in (0), the precipitate thrown down by 
sodium carbonate fads to dissolve entirely, or nearly so, in ether ; con- 
siderable quantities of an amorphous insoluble base, much resembling 
the tetra bases, are produced by gently boiling morphine and 6 — G parts 
of strong hydrochloric acid for about five hours (boiling point about 
208**, rather higher towards the end). The portion soluble in other 
yields a crystalline hydi*ocliloride on agitation with hydrochloric acid ; 
these crysWs are tetitbpodimorphino (apomorpliine) hydrochloride — 

0‘25C5 grm. gave 0'G33 OO 3 and 0T45 HsO. 


0*1185 „ 0*2905 „ 0*067 „ 

0*3205 „ 0*1570 AgOl. 

Oalcolated. Found. 

OsB 810 67*22 67*30 66.83 

Hts 72 5*93 6*28 6*28 

N 4 56 4*61 — — 

Og 128 10*54 — — 

OI 4 142 11*70 12-12 


O 68 H 68 N 4 O 8 . 4 HOI . . 1214 100*00 
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The portiozi insoluble in ether was dissolved in hydroohlorio acid, 
precipitated by sodium carbonate, and rapidly filtered to remove 
morphine (which is not immediately precipitated by sodium carbonate, 
but appears as crystals on standing) ; this process was repeated, and 
the final precipitate dissolved in hydrochloric acid, and fractionally 
precipitated by sodium carbonate to remove colouring matter; the last 
precipitate dissolved in hydrochloric acid, forming a brownish solution, 
from which a brownish tar was deposited on evaporation. This was 
veiy soluble in water, and was not precipitated by addition of strong 
hydrochloric acid, differing in this respect firom chlorotetramorphine, 
which in all other respects it mndh resembles : after drying at 100 ® — 
0*2795 grm. gave 0*6350 CO 3 and 0*163 H 2 O. 

0*2845 „ 0*1480 AgCl. 



Calculated. 

Found 

Cl* 

61-70 

61-95 

Hie 


6 48 

Clio 

13-45 

12*87 

N, 


— 

0,. 


— • 


CiajEiaiOhlS^bOoi.SBEOl • • 100*00 


Like “ apomorphinc,” this base gave a deep purple colour with feiTic 
chloride. From the sinudtaneovs formation of “ apomorphinc ” and 
this chlorinated tetra base, it appears probable that both are produced 
by the polymerisation of, and subsequent elimination of the elements of 
hydrogen chloride from, the above-mentioned bases (P) and (R); 
thus: — 

Base (E). TetiapoclimoipliiTic. 

2C«H3.Cl2N204.*2HCl = 4HC1 + 0«BH«lSrA.4H01 

Base (P). New chloimatcd tetra boac 

40mP»CIN 206.2HC1 = 2H01 + Cijai^iOlsKBO^^SHOl 

This view is corroborated by the drcumstance that when Iho 
mixture of (P) and (R) obtained in Experiment B was gently 
boiled with bydrocbloric acid for two hours, tetrapodimoiphine and 
this chlorinated tetra base were actually produced in quantity. 

In the manufii cLiire of morphine by the Robertson- Ghregory process, 
during the working up of the mother-liquors of the crude morphine 
hydrochloride, a substance is obtained as an amorphous, brown, pul- 
verulent mass, which appears to have the composition of a much 
oxidised « base (Q)", or more probably of a tetra polymeride of that 
base. When dissolved in dilute hydrochloric acid, dirty flakes were 
thrown down on the addition of stronger acid ; purified thus as far as 
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possible, and dried at 100 °, a gummy, amorpbons brittle mass was 
obtained, wMcb gave tbe following numbers on analysis ; — 

0*3320 grm. gave 0*5890 CO 2 and 0*14.6 H 3 O. 


0*4i075 „ 0*2150 AgCl. 

Calcalated. Found. 

Cu 408 48*71 48*37 

H ,9 39 4*66 4*88 

OI 3 106*5 12*72 13*05 

N 2 - 28 3*34 — 

Oie 266 30*57 — 


(Gz^GlN,0,.2KQl)n + On x n. . 837*5 100*00 

lYitric acid and silver nitrate give a dirty red coloration with this 
body ; sodium carbonate throws down a dirty-brown precipitate, inso- 
luble in ether ; not improbably, therefore, it belongs to the tetra series, 
its formula being OiacEEiiaChl^aOao.BHOl + O 4 - 1 . 

The physiological action of the mixture of bases obtained in Experi- 
ment A has been examined by Dr. Reginald Stocker, and found to 
be utterly different from that of tetrapodimorphine. Doses of fi*om 
0*020 to 0*220 gram injected subcutaneously into adult cats, produced 
in a short time a condition of extreme excitement, almost amounting 
to frenzy ; neither vomiting, nor purging, nor hypnotism was produced 
in any instance, whether smaller, medium, or larger doses wore given ; 
quantities of 0*1 gram and upwards produced ultimately paralysis for 
some hours ; wliilst doses of 0*2 gram brought on convulsions, termi- 
nating in death. In these instances salivation was noticed as one of the 
earlier symptoms ; this did not occur with doses smaller than 0*2 gram. 
Evidently, therefore, it is necessary to purify crude apomorphine 
hydrochloride by repeated rccrystallisation before usmg it in medicine ; 
otherwise the effects of the dimg may bo complicated by those duo to 
the presence of the other bases P, Q, R : specimens of apomorpliine 
hydrochloride manuiactured by Messrs. Maof arlan wore found to bo 
quite white and absolutely pure. 

The difference between the action of morphine and this mixture of 
bases is much less than that between this mixture and totrapodiraor- 
phine, which circumstance would appear to corroboi'ato the conclusions 
previously arrived at, viz., that bases (P), (Q), and (R) are derivatives of 
ordinary or nmi-polymerised morphine, whilst the base formerly termed 
“apomorphine,” is a derivative of a polymeride, dimorphine, and 
hence may be appropriately termed tetrapo-dimoiphine. 

Dr. J. G. Blackley has examined the nature of tho action of the 
tetra base, 0 i.»Hi 54 ClaJSr 8 O 24 . 8 HCl produced simultaneously with tetrapo- 
dimorphine, and finds that it is entirely unlike tetramorphine, no vomit- 
ing being produced by doses of 0*06 gram, subcutaneously injected into 
adult oats ; hypersonsitivoness and great excitement with salivation are 
the most noiarked symptoms. 
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III. Oti the Action of Snl^Jiurio Acid on Morjjliine. 

By C. R A. Weight, B.Sc. 

By heating morphine salphate with excess of sulphnric'hcid to 150® 
— 160®, Arppe obtained (^Ann, Ghent . Pharm., 55, 96) a brown liquid, 
which yielded a white precipitate on addition of water ; this precipitate 
dissolved in boiling water addnlated with snlphnric acid, separating 
again in ainorphons Rakes as the liqnid cooled ; after washing with cold 
water, Arppe obtained the followmg percentages : — 


Carbon 6112 61*22 

Hydrogen 5*58 5*88 

Nitrogen B*96 

Sulphur (a) 5*86 (&) 5*66 (c) 3*56 : 2 62 


Bulphtir determination (g) being made by oxidising the substance with 
potassiimi chlorate and hydrochloric acid ; (5) by heating with limo 
and saltpetre ; (c) by solution in water acidulated vdth hydrochloric 
acid, and direct precipitation by barium chloride. From these nnmbors 
Arppe deduced the formnla (C =: 6, O = 8) 4 ( 03 bH 2 oNOo) + SSOg, 
which reqnires — 

0 = 61*4 H = 5-8 S = 5-8. 

Laurent and*'G-erhardt (Ann. CMm. Phys., xxiv, 112) repeated 
Arppe’s experiments, and obtained a body of similar characters, which 
gave as percentages 

0 = 63-0 H = 5-8 S = 5*4. 

Hence these chemists attributed to it the formula OsiR^NsOsS (C = 12, 
0 = 16), which would require C = 64*5, H = 5'?, S = 5*1 ; and con- 
sidered it to be a kin d of amide related to morphine, as sulphamide is 
to a.TnmA-ni% 

The late A. Matthiessen and the author (IVoc. Boy. Soe., xvii, 
4‘>5), onrepeatiiigArppe’B experiments, sneoeeded in isolating a amg.11 
quantity of a base soluble in ether and yielding a crystalline bydro- 
cblorid^ 'which Armished the ** apomorphine” qnahtatiTe reactions j 
and hence concluded that not impossibly the so-called snlphomoiphide 
was impure apomorphine sulphate. No numbers wan, however, at 
that time obtained. 

That the body in question is not a kind of amide was rendered 
FohaWe by Armstrong (Chmn. Soe. J., [2], ix, 66), who found that 
the so-called “snlphonarcotide,” of Laurent and Qerhardt (formed 
from narcotine as snlphomorphide from morphine), was really the 
sulphate of a naicotine derivative viz., of dimethyl-noinarooiino. 

The resnltB obtained Iry E. L. Mayer, and detailed in the previous 
paper, render it probable that “snlphomoiplude” might he the sul- 
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pRate, not of ordinary “ apomorpHne,” bnt of tlie tetrar-jpolymeride 
termed octapotetramorplime. To throw some liglit on this subject, the 
action of snlpburic acid on morphine was carefully examined. The 
result of the action of this substance on codeine has been shown to be 
polymerisation without dehydration, bodies of the same percentage 
composition as codeiue being formed, whose reactions and properties 
lead to the ascription of formulas respecting double, treble, and quad- 
ruple of the formula of codeine. 

(A.) Morphine was dissolved in a considerable excess of sulphuric 
acid diluted with its own bulk of water (morphine, 30 grams ; SO4H2, 
30 cc.’s ; H2O, 30 cc.’s), and the whole kept at 100° in the water-batli 
for three hours; loss time was found to give rise to too little product 
for successftd examination. The acid liquid was largely diluted with 
water, and nearly neutralised by caustic soda ; sodium carbonate then 
threw down a white amorphous precipitate, which was quickly sepa- 
rated by filtration. On agitation with ether, this precipitate dissolved, 
and the ethereal solution yielded, on agitation with a few drops of 
hydrochloric acid, a viscid hydrochloride, which utterly refused to 
crystallise on standing for weeks over sulphuric acid. (Morphine is 
not instantaneously precipitated by sodium carbonate, and the base, when 
it does separate, is in the form of crystals practically insoluble in ether.) 
After drying at 100° this product gave the following numbers : — 

0 3005 gram gave 0*7000 CO2, and 0*188 H2O. 

0-3815 „ 0*8840 „ „ 0*229. 

0*532 „ 0*2445 AgCl. 

(B.) Morphine was treated as in (A) for ten hours, at the end of 
which time a product was formed, which, on adding sodium carbonate, 
gave an amorphous precipitate insoluble in ether. This precipitate, dis- 
solved in the least possible quantity of dilute hydrochloric acid, gave a 
precipitate of fiakes on adding stronger acid ; these fiakes became tarry 
when heated to 100® while moist, but remained solid at 100°, if pre- 
viously dried^over sulphuric add. 

0*4245 gram of substance obtained thus by fractional precipitation to 
remove colom*ing matters, gave 0*1820 AgOl. 

0*3885 gram gave 0*9090 00a and 0*228 lIjO. 

Both the product obtained in (A) and this substance have the com- 
position of morphine hydrochloride. 

Calculated. Found. 

(A.) (B.) 

C31 408 63*46 63*53 63*19 63*81 


H40 40 6*22 6*95 6*67 6*52 

Ks 28 4*35 — — — 

Os.... 96 14*93 — — — 

CI2 71 11*04 11*37 10*61 


(C3AH3JSr.Oo.2HOl),, .. 643 100*00 
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Product (B) appears to lose a small quantity of HCl at 100®, becoming 
slightly basic. 

Both these bodies yield purple colorations with ferric chloride, and a 
blood-red tint with nitric acid; their physical and other properties 
indicate that (A) is the true homologue of tricodeine, while (B) con*e- 
sponds to tetracodeine. The following names and formulae may there- 
fore be appropriately bestowed on them: — 

Codeine Senes. Moipbine Senes. 

Codeine CaaHisN^aOa Morphine OaiHasTTaOe 

Dicodeine .... 

Tricodeine . . . OiosHiajXeOis Trimorphine . . CioaHmN^sOig 

Tetracodeine.. CiiiHibsNeOsi Tetramorphine . OucHisjjNsOai 

Attempts to obtain the -miAging polymeride corresponding to dico- 
deine have as yet proved hmitless ; the non-formation of crystals in the 
viscid trimorphine hydrochloride solution does not prove that there is 
no dimorphine present, only that the trimorphine is fomed in much 
larger quantity. It is curious that with codeiae the reverse is the 
case, dicodeine being produced to a much larger extent than tricodeine. 

(0.) The acid morphine solution employed in (A) and (B) was heated 
to boiling and allowed to evaporate slowly, until the boiling point rose 
to 140°, at which temperature a slight smell of sulphur dioxide became 
perceptible. On pouring the product into water, a substance was 
obtained, presenting all the properties and appearances of the product 
obtained by Arppe, the sulphomorphide of Laurent and Gerhardt. 
After several purifications by dissolving in very dilute hot sulphuric 
add, allowing part to separate by cooling, and filtering while still 
warnoL so as to obtain on complete cooling a second batch of deposit 
much more free from colouring matter, and finally washing copiously 
with cold water, a perfectly white product was obtained, agreeing in 
every respect with the description of sulphomorphide. After drying at 
100°, the following numbers were obtained : — 

0*2885 gram gave 0 649 CO, and 0*155 H^O. 

(a.) 0 2435 gram heated with potassium chlorate and hydroohlorie 
acid, gave 0*1015 gram of ignited precipitate with barium chloride ; 
hut on treating this with hot dilute hydrochloric acid after ignition, 
only 0 0r05 BaS 04 was left, the weight of which did not diminish by 
another similar treatment. 

(h,) 0*2705 gram dissolved in hot dilute hydrochloric acid, and pre- 
cipitated by barium chloride directly, gave 0 086 BaSOi. 

These numbers agree fairly with those required for tetramorphine 
sulphate, the percentage of sulphur being rather below the theoretical 
amount, indicating that the salt had become slightly basic by the wash- 
ing with water. 
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Oolculflitcd. Found. 

(a.) ( 6 .) 

Cue 1C32 61*08 61*38 

Hloo 160 5*99 6*97 

Ns 112 4*19 — 

O 40 640 23*95 — 

S 4 128 4*79 4*31 4*86 


0j3gHi5sN8034.4HsS04 . . 2672 100*00 

The percentage of caahon here fonnd is almost exactly that obtained 
by Arppe (61*12 and 61*22) ; the variable percentages of snlphtir ob- 
t^edby this chemist may perhaps be explained by the greater or lesser 
basicity or acidity in the product examined, according to the amount of 
washing. The apparently larger percentage of sulphur obtained by 
Arppe on oxidising with potassium chlorate and hydrochloiic acid, 
evidently arose from the precipitation of some other barium salt, besides 
sulphate (perchlorate ?) ; the above determination (a) would indicate 
5*72 per cent, of sulphur if the weight of ignited precipitate were 
reckoned as being wholly BaSOi. Arppe found 5*86 by this process. 

Laurent and Grerhardt’s analysis was probably made with an 
insufficiently washed impure product. 

From these results it is evident that “ sulphomorphide ” is not an 
amide at all, nor has it the composition of ti morphine + ^»H 2 SOi~ 2 wHaO, 
as Laurent and Gerhardt’s formula would indicate ; but that it is 
simply the sulphate of the *‘teti*a” polymeride of moiphine. In order 
to render the evidence on this point quite conclusive, pure “ sulpho- 
morphide” was dissolved in hot dilute hydrochloric add, and precipitated 
again by adding excess of cold concentrated hydrochloric add; tho 
precipitate was similarly treated seveiul times, and finally flakes were 
obtained exactly resembling the liydrochlorido of tetramorphino obtained 
in (B), and containing no sulphur at all. After diying at 100*' for several 
hours, till constant in weight, tho following numbcjrs wei*e obtained ; — 

0*3495 gram gave 0*8280 CO 2 and 0*201 H^O. 

0*4405 „ „ 0*1740 AgOL 

These numbers indicate that tho substance had become basic by long- 
continued heating to 100®, nearly one-eighth of tho HOI being driven 
off. 

Oalculated. Found. 


Oi 3 o 1632 64*36 64*62 

His 9 159 6*27 0*39 

Ha 112 4-41 — 

Ou 384 15*16 — 

01, 248*5 9*80 9*77 


Oi86H„.Ha03..7H01 .. 2535*5 


100*00 
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It is Renee manifest that the sulphate of tetramorphine haid become 
transfoimed into the hydrochloride : the product was found to contain 
no sulphur. 

(3>.) The mother-liqnors from which the “ snlphomorphide ” had 
separated during the pnrification described in (0), were nearly neu- 
tralised by caustic soda, precipitated by sodium carbonate, and ex- 
hausted with ether : on shaking up the ethereal extract with a drop of 
hydrochloric acid, a crystalline hydrochloride was obtained in small 
quantity (not more than 1*0 or 1*5 per cent, of the morphine used). 
After recrystallisation and diying at 100°, this gave the following 
numbers : — 

0*2220 gram gave 0*5480 OO 2 and 0*122 H 2 O, 



CalcuUted. 

Found. 

c„ 

816 

67-22 

67-82 



72 

5-93 

6-10 



56 

4-61 

— 

Os 

128 

10-34 

— 

cu 

142 

11-70 

— 

06gH6t»^i08.4HGl . • 

1214 

100-00 



Dr. Reginald Stocker has examined the physiological action of the 
above-described morphine polymerides with the following general 
results : — 

Triniofjphbie , — Doses of from 0*025 to 0*1 gram subcutaneously 
injected into adult cats produced a state of excitement accompanied 
with salivation (sHght with the smaller doses, but very marked with 
the larger ones). Hypnotism more or less marked followed the excite- 
ment. In each of two experiments, where 0*1 gram was given, the 
cat gradually sank and died in a fr w hours, death being preceded by 
convulsions of a tetanic character ; in another case, with the same dose, 
the cat became slightly hypnotised, but entirely recovered in a few 
hours. 

Tetramorphine . — ^Doses of from 0*01 to 0*10 gram of the hydrochloride 
of this base were subcutaneously injected into adult cats ; profuse saliva- 
tion and vomiting were in every instance produced iu the course of a 
few minutes. Dilatation of pupils and cerebiul congestion (determined 
by the ophthalmoscope) were noticed in some experiments. 

It is noteworthy that tlie action of tetramorphine appears to be 
almost exactly the same as that of diapotetramorphine ; both, of these 
bases appear (as far as experiments on cats enable one to form an 
opinion) to be much more powerful emetics than “ apomorphiue 
doses of 0*01 gram or less of either of the tetra bases injected into 
cats produced vomiting in every instance ; on the other many 
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expeiiments with cats were made with specimens of “ apomorphine ” 
hydrochloride prepared in various ways (action on morphine of zinc 
chloride, of hydrochloric acid at 100®, of the same under pressure at 
140°, of sulphuric acid, and of phosphoric acid) ; in all these cases it was 
found that vomiting was not produced in a cat with a less dose than 
0*025 gram subcutaneously injected ; smaller doses than this only pro- 
duced more or less salivation and excitement: from^ 0*003 to 0*006 
gram is, however, sufficient to produce vomiting in a healthy man. 

For the sake of comparison, doses of 0*065 gram of morphine hy- 
drochloride were injected into two cats ; some amount of excitement 
was produced, but no salivation nor vomiting : the pupils were dilated 
in each case, and cerebral congestion was indicated in one instance by 
the ophthalmoscope. Contrary to expectation, no marked hypnotism 
was produced in either case. 

It would hence appear that morphine, its non-polymerised deriva- 
tives, and trimorphine, are chiefly characterised by producing more or 
less excitement, sometimes followed by hypnotism ; whilst diapototra- 
moi’phine, tetramorphino, and tetrapodimorphine (apomorphine) are 
distinguished by their emetic action, this symptom being produced, in 
the case of the last substance, only by doses of not less than 0*025 gram 
(these results referring to the physiological action on c/tfe, which in 
some respects appears not to be comparable with that produced on the 
human subject). Much further reseai'ch, however, is needed before 
any theory can be offered of the connection between the chemical com- 
position and physiological action of these and other analogous bodies ; 
the circumstance that the action of “ apomorphine on cats is by no 
means the same as that on man, whilst that on rodents is again dif- 
ferent, tends to show that experiments made on one class of animal do 
not necessarily give a clue to the action '4'hicb the drug used may exert 
on an animal of another kind. * 

When trimorphiiie hydi’ochloride is dissolved in sti’ong hydjro- 
chloric acid, and the whole kept at 100° for eight horn’s, a change is 
produced in the substance indicated by the reaction — 


Cio2Hu4TT60xb. 6H01 + 2H01 = 2H»0 + Oio3Hxx2Cl3NoO,6.6HCl. 


On diluting the acid liquid with water, neutralising with caustic soda, 
and precipitating with sodium carbonate, a white precipitate is ob- 
tained ; this is for the most part soluble in ether ; the ethereal solution 
agitated with a few drops of hydrochloric arjid gives a viscid liquid, 
which wholly refuses to crystallise, and accordingly does not appear 
to contain any appreciable quantity of “ apomoiphine.” On standing 
over sulphuric acid, a brittle gum was obtained, which, yielded the fol- 
lowing numbers after heating to 100° : — 

TOL. XXVT. R 
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0*3355 gram gave 0‘7705 CO 2 and 0*190 H 2 O 
0*2680 „ „ 0*1540 AgOl. 


Calculated . Found. 

C 102 1224 62-26 62*63 

H„8 118 6*00 6*29 

CIh 284 14-45 14*22 

Kc 84 4*27 — 

O 18 256 13-02 — 


Cia3H„2Cl2X80i6.6HCl .. 1966 100*00 

The occurrence of this reaction in the substance, which evidently cor- 
responds in the morphine series to the polymeride provisionally viewed 
as tricoJeine (Proc. Moy. 80 c., xx, 278) in the codeine series, corrobo- 
rates the view that these substances are actually the threefold poly- 
merides of morphine and codeine respectively ; it is noteworthy that 
the action of hydrochloric acid on tricodeine is simply of a dehy- 
drating character, thus — 

Tricodeine. 

Oi06]B[l26^60lb*81f01 ^ GH 2 O “h Oi08B[n4^6Oi2«6HOl, 
whilst that on trimorphine is of an entirely different character, the 
elements of HOI being added on, as well as those of H 2 O subtracted ; 
thus — 

Cio3Hiu:sroOx8.6HCl + 2HC1 = 2 H 2 O + Cio2H„3Cl2N‘60i5.6HOL 
The non-formation of “ apomorphine ” which might not improbably 
have been anticipated from the nature of the reaction with codeine, 
corroborates, therefore, the view that this base is really a derivative of 
the missing dimorphine, and that its probable formula is, thei-efore, the 
one ascribed to it throughout this paper, viz., that of fetra^odmorpJihie, 

When tetramorphine is gently boiled with several times its weight 
of hydrochloric acid for five hours, and then evaporated down to dry- 
ness on the water-bath, a product is obtained which, after solution in 
water and fractional precipitation with hydrochloric acid to free it 
&om colouring matters, gave the following numbers : — 

0*3080 gram gave 0*7190 CO 3 and 0*190 H 2 O 
0*3840 „ „ 0*1780 AgOl. 


Calculated. Found. 

Ci36 1632 63*46 63*66 

Hico 160 6-22 6-85 

112 4-35 — 

Oa* 384 14-93 — 

OIb 284 11*04 11-47 


Gia8Hi52Na0s4.8H01 . . 2572 100*00 



POLTMERTDES OP MOEPHINE AJND THEIR DERIVATIVBS. 227 

It hence appears that the hydrochloric acid had no action on the tetra- 
morphine. In this respect, therefore, tetramorphine resembles tetrar- 
codeine, bat differs from diapotetramorphine, which nndeigoss the 
following reaction when treated with hydrochloric acid — 

0i%£[i4bH 8O2*SS!01 "I” 2S01 — 2EE20 0i38H!i4eOl2l^flO20j8HOl i 

in physiological action, however, tetramorphine closely resembles 
diapotetramorphine, and differs considerably from tetracodeine. 

TV, Gondusions, 

The following table exhibits the relations to morphine and its poly- 
merides of the derivatives described in these and previons papers^, 
such derivatives being actually derived frmn 'nvorj^hine as starting pomt ; 
as will be shown in a future paper, numerous bodies derived from 
codeine as starting point also belong to one or other of these series. 
In designating in brief the relationships which exist between the mor- 
phine polymerides and their derivatives, the symbols M, Mj, Ms, M 4 
are applied respectively to morphine, dimorphine (hypothetical), tri- 
morphine, and tetramorphine. Each of these bases forms a hydro- 
chloride (and probably other analogous salts) where the number of equi- 
valents of KGl associated in the salt with the base is equal to the 
number of nitrogen-symbols in the formula of the base, i.e., two for 
derivatives from morphine, four for those from dimorphine, six from 
trimorphine, and eight from tetramorphine. 

Another class of base included in the table and designated as the ietra^ 
hydro-series, is formed by the derivatives obtained by the joint action 
of hydriodic acid and phosphorus on morphine; these may be all 
viewed as derived from a hyi)othetical base related to tetramorphine, 
and containing Hie more in its formula than that substance ; or, what 
amounts to the same thing, from the tetra-polymoride of a base con- 
taining Hi more than morphine, i.e., having the formula (OaiHisHeOe)! ==: 
(M + Hi)4. 

* Matthiessen and Wrighli, Pioo. Roy. Soc., xyii, 455 and 460 ; 83. 

Wright, ditto, xx, 203. Wright, Chem. Soc. Journal [2], x, 652. 

Meyer and Wright, Chem. Soo. Journal [2], xi, 211. 
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It is noticeable that all the derivatives of the morphine polymerides 
can be inclnded in one general formnla, viz. : — 

where ® stands for 1, 2, 3, or 4 in the mono-, di-, tri-, and tetra-poly- 
merides respectively. 

m is either 0, 1, or 2. 

X is either 01 or I (not improbably Br, &c.). 

And n varies from 0 np to 8. 

The “ tetra-hydi*o-series ” is expressed by the same formula, if 
(M -j- H 4)4 be substituted for M,. 

In a future paper it will be shown that similar or identical formulae 
apply to the numerous codeine derivatives hitherto investigated. 

In conclusion the authors desire to return most cordial thanks to 
Messrs. Macfarlan and Co., of Edinburgh, whose great kindness in 
furnishing gratuitously considerable quantities of pure morphine, hna 
contributed in no slight degree to the success of the experiments under- 
taken, it being impossible in many cases to obtain a sufficient quantity 
of derivative for examination without the sacrifice of a large quantify 
of morphine, the instability of the products necessitating great loss in 
fractional precipitation, <feo., to get rid of oxidised products, colouring 
matters, &c., simultoneously formed, or produced during the process of 
extraction. 


XI . — Analysis of the Water of the River Mahanuddy. 

By Edward Nicholson, Assistant-Surgeon, Ei.A. 

The Mahdnadi, or Great River, rises in the Central Ptovinces, draining 
a sparsely cultivated forest country, tho formation of which is prin- 
cipally trap, basalt, and gneiss, witli soils produced by the decomposi- 
tion of thesQ rocks. After a com’se of about 500 miles it falls into the 
Bay of Bengal by numei*ous mouths. On the promontory at the head 
of tlie delta, about 00 miles from the sea, is tho town of Cuttack ; tho 
town itself is on the southern branch, whilst tho main nvor (| of the 
whole) passes on tho noHh or uninhabited side of the strip of land. 
On the main river, about three miles below its division, is an arricut, 
or dam, raising the level for the supply of irrigation canals. This 
arricut is a mile and a quarter long ; in the dry half of the year there 
are usually only a few inches depth of water on it, whilst in the rainy 
season the river pours over it in immense volume. 11 feet was the 
greatest depth on it during 1872. At uhe end of the rainy season, in 
tho beginning of October, when the water was examined, there were 
2 feet of water on the arricut. 

The water was of oohrey colour, and quite opaque. After seven 
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days the cloud, of fine silt had subsided, but the water remained semi- 
opaque for four weeks, the duration of my further stay in Cuttack. 
EVom the seventh to the fourteenth day, the permanent silt was found 
to have diminished by only per cent. 

The following are the results of the analysis : — 

Mineral Maiiers in Solution. 

Total mineral solids. 12*00 centigr. per litre. ^ 

Deduct permanent silt 3*48 „ »» 


8*67 

Treatment with boiling water separated these into — 


Insoluble 6*85 centigr. per litre. 

Soluble 1*72 „ „ 


The radical constituents found were — 


Potassium ....... 

Sodium 

Magnesium 

Calcium 

Iron 

Chlorine 

Sulphuric acid . . . 

Nitric acid 

Phosphoric acid . • 
Silicic anhydride . 
Oxygen of silicates, 
Carbonic acid . . • . , 


*137 centigr. per litre. 

*493 


9> 

•385 

jj 

>9 

1*314 



*015 


99 

•170 


99 

•090 


99 

•6*20 


99 

•060 

» 

99 

2*785 


99 

•247 


99 

2*253 


99 


8*669 

The hardness of the water, by the soap-test, was 6° centigrade scale 
(each d^ee = 1 cgr. per litre of caJcinm carbonate). 

h. Organic Matters. 

Twenty-fonr hours after the water had been taken from tho river 
the clearer part was examined by Messrs. Wanklyn and Chapman’s 
process ; also, some of the water having been cleared by the addition 
of 3 egr. per litre of aluminium sulphate, the permanganate process 
was applied. The results were — 

Ammonia *003 centigr. per litre. 

Albuminoid ammonia *018 „ „ 

Oxygen required for organic matter ‘06 „ „ 

From them I assume the presence of *48 centigram per litie of 
organic matter, of which ’18 was albuminoid. The loss of the total 
solids by cautious sub-ignition was 1*14 centigrams per litre. 
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c. Suspended Mt titers. 


Coarse and fine silt, desiccated 24*44 centigr. per litre. 
Ditto ditto ignited .. 23*33 „ „ 

Composition {ignited"). 



Ogr. per litre. 

Percentage. 

Silicic anhydride 

18-31 

78-82 

Alnmina. 

2-37 

10-25 

Ferric oxide (and P 2 O 5 ) . 

1*43 

6-14 

Calcium carbonate 

•47 

2-05 

Magnesium carbonate 

•52 

2-26 


23-10 

99-52 

Phosphoric acid 

•11 

-47 


Permanent silt deposited in the evaporation with ammoninm sul- 
phate, 3*43 centigi*. per litre. 


Composition. 



Cgr. per litre. 

Percentage. 

Stilirnn smbyrlride 

2-71 

79*1 

Aliimi-nn. 

•26 

8*1 

Ferric oxide 

*18 

5*2 

Ofllcium carbonate 

*25 

7*3 

Magnesium carbonate 

traces 




3-40 

99-7 


Pei*manent silt carried down by ferric hydrate and insoluble in dilute 
hydrochloric acid, 3*18 ccntigr. per litre. 


d. General Obsrroatlous. 

As far as information is available, tliis water contains less dissolved 
matters than any other river- water in India. The water of the Ganges 
contains the next smallest proportion of mineral solids, from 10 to 
11 centigrams per litre. 

The quantity of nitric acid is much lai*gor than is usual in Indian 
surface watei’s (tank- waters). 

Except as regards the nitric acid, the composition of this water does 
not differ from the type of Indian surface waters. We find in them 
that magnesium silicate is very rarely absent; alkaline silicates are 
common ; a variable proportion of the silicic acid is in the free state, 
but not so much as in subsoil waters, where it is liberated the action 
of nascent nitric acid. 

The total amount of silt, 28 centigrams per litre, approaches that 
estimated by the irrigation eugincoi*s in Oiissa, to be brought down in 
floods, viz., 1 cubic inch for each cubic foot of water. 
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General and Physical Chemistry. 

Researches in Actino-Chemistry (Second Memoir). Distribn- 

tion of Chemical Force in the Spectrum.. By J. W. Draper 

(Phil. Mag. [4] xliv, 422—443). 

fx a former memoir on the distribution of heat in the spectrum, the 
author has taken exception to a view which he considers to be generally, 
if not univei'sally, held, that heat rays are confined, or at least exist 
chiefly, in the less refrangible parts of the spectrum. In the present 
communication, he shows that all parts of the spectrum are capable of 
producing eflects of chemical composition and decomposition. He 
thinks that the curves frequently given in books toj^ show the relative 
intensities of heat rays and of actinic rays in various parts of the 
spectrum are misleading. It ought to be explained that the heat 
curve depends for its form on the material of the prism, and that the 
actinic curve has been obtained chiefly from experiments with silver 
compounds. 

The points to be established are stated thus : — 

1. That, so far from chemical influences being restricted to the 
more refrangible rays, every part of the spectrum, visible and invisible,* 
can give rise to chemical changes, or modify the molecular aiTangement 
of bodies. 

“ 2. That the ray effective in producing chemical or molecular 
change in any special substance is determined by the absoiptivc pro- 
perty of that substance.” 

hfr. Draper considers that the existence of the error which ho 
assumes is partly due to the fact that experiments ou the chemical 
action of light have been chiefly canded on with silver compounds. 
These are apparently almost solely affected lay the more refrangible 
rays, unless special modes of experimentation are applied to examine 
whether the other parts of the spectrum have any effect on them or 
not. 

Mr. Draper has examinedf the chemical effect of radiations on a 
great many substances, and compaidng the results, he arrives at the 
conclusions above stated and extended below. The experiments 
described are on silver compounds, bitumens and resins, caabonic acid 
produced by plants in sunlight, coloration of flowei*s, union of chlorine 
and hydrogen, and the bending of stems of plants in the spectrum. 

Silver compounds may themselves be made to show the chemical 
action of the less refr'angible rays of the spectrum. It is of a peculiar 

• WhAt the limits assigned ix> the invisible rays are, is not stated.— J. T. B. 
f It does not appear that the paper is intended to describe recent experiments, 
bnt rather to conbider the subject in a general way.— J. T. B. 
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kind. The rays of lower refrangibility, ' instead of having a power 
of decomposing silver iodide and snch compounds, appear to have 
the power of preventing decomposition. For if a Daguerreotype plate 
be exposed to the spectrum, while, at the same time, it is receiving 
diffused light of little intensity, it is found, on exposing it to vapour of 
mercury, that in the less refrangible pai‘ts, except where the dark lines 
of the heat-rays occur, the iodide of silver has been completely pro- 
tected from the action of the diffused light, and that these dark lines 
stand out as Hghts on a dai*k ground. 

The less refrangible rays of the spectrum have even the power of 
reversing the effect of diffused light on tho iodide of silver. A 
Daguerreotype plate that has been exposed for a short time to weak 
diffused light, if it be then placed in the camera and exposed to the 
spectrum, presents precisely the same appearance as that just de- 
scribed for the joint action of the spectrum and a difi^ed light simul- 

similar to those just described were obtained with other 
silver compoimds. 

When the spectrum is allowed to fall on a plate covered with 
solution of West Indian bitumon in benzene, and developed by means 
of a mixture of benzene and alcohol, a complete photograph of the 
spectrum between the lines A and H is obtained. Every ray in the 
spectrum appears to act, the only unaffected places being the Fraunhofer 
^rk lines. 

To determine what rays effect the decomposition of carbonic acid in 
presence of chlorophyll, experiments were made, in 1843, as to the 
place in the spectrum of maximum evolution of oxygen, and also as to 
the rays that have effect in turning etiolated plants green. It appears 
that the effective rays arc included between the linos B and F, and are 
thus seen not to be the most refrangible rays of the spectrum. 

From experiments of Horschel, in 1842, it appears that all the rays 
of the spectrum are effective in bleaching colours obtained from 
flowers, each of tho colours having particular rays that are most 
powerful when ap 2 )lied to it. Thus, if paper be stained yellow by 
means of the GorltGorm japonic^, it is whitened by the green, blue, 
indigo and violet rays, while the rose-red of the Ten^oee/cs stock is de- 
colorised by the yellow, oiange, and red rays. 

The action of light in combining chlorine and hydrogen was ex- 
amined in 1843. It was shown that every ray m the spectrum is 
effectual, but that the different rays act with different energy. The 
maximum is in the indigo ; the energy there is 700 times that found in 
the red part of the spectmm. 

The bending of the stems and roots of plants, which have been ger- 
minated in darkness, and then brought into the spectrum, has been 
examined by Dr. G-ardincr and by Dutrochet. Their experiments con- 
firm the views which Mr. Draper urges. 

Having established that all the rays of the spectrum have chemical 
power, Mp, Di*aper brings forward experiments to show the sdlective 
absorption which he desires to prove. 

He examines carefully the cases of silver compounds and of the 
combination of chlorine and hydrogen. The experiments seem to have 


taneously. 

Besults 
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been made about 1842. Subsequent experiments by Hersobel, Foucault 
and Fizeau, Claudet and Becquerel, confirm the results. 

When a bilver plate is exposed to vapour of iodine at ordinary tem- 
peratures, it tarnishes more or less according to the time of exposure. 
The stages are well marked by the colours that the plate presents. It 
is successively (1) lemon-yellow; (2) golden-yellow; (3) red; (4) 
blue: (5) lavender; (6j metallic; (7) deep yellow; (8) red; (9) 
green. All these films are sensitive, but in very different degrees. 
The two yellows, numbered (2) and (7) are the most so ; the metallic 
coloured film is scarcely sensitive at all, and the remaining tints are 
intermediate in sensitiveness. 

It is easy to construct a plate with all these colours on it in bands, 
by screening successive portions of it during the procebS of iodising. If 
a second plate, uniformly coloured yellow, and placed in a camera, be 
exposed to the light reflected from the first, it is found, on developing 
both plates with mercury vapour, that the images on it of the various 
bands correspond inversely in intensiiy with those on the other plate. 
That is, the parts that have been sdBTected on the first plate have 
absorbed the light which would be requii’ed to affect the second plate, 
while the light reflected from the unaffected parts still retains the rays 
necessary to affect the second plate. Thus the yellow films are 
sensitive, because they absorb the i*ays suited for the decomposition of 
silver iodide ; the metallic and blue are unaffected, because they reflect 
them. Experiments on collodion films, sensitized by nitrate of silver, 
are also described. A pile of collodion plates showed absorption of the 
rays effective in decomposing the nitrate of silver, but it appeared that 
the passage of the ray thi’ough one plate or even several wp not suffi- 
cient to absorb completely all the effective portion of the light from a 
gas flame. 

Experiments with chlorine and hydrogen confiimed the above con- 
clusions. Certain rays alone have power to promote the combination 
of the two gases, and on examination it was found that those are tlie 
rays that are absorbed by chlorine. If a test-tube be filled with hydro- 
gen and chlorine resulting from the decomposition of hydrochloric 
add, and placed within a large vessel filled with chlorine gas, it may 
be exp>sed with peifect .safety to daylight; bnt on removing the 
chlorine gas, and substitnting atmospheric air in the surrounding 
vessel, explosion immediately takes place. The chlorine in the sur- 
rounding vessel has thus completely sifted the light of the rays that 
would cause combination. Experiments were also made with a chloro- 
hydrogen actinometei*. A mixture of hydrogen and chlome was tried 
as an absorber, and it was found that the presence of hydrogen does 
not increase the power of chlorine for absorbing the rays that would 
promote the explosion of the mixture iu the test-tube. The experiment 
was tried, not with the test-tube, but with the actinometer mentioned 
above, and described 'by the author in the FJiLlosopJiieal Magazim for 
December, 1843. 

From these and other experiments Mr. Draper concludes that the 
whole of the spectrum is capable of producing chemical effects. The 
particnlar rays which produce chemical effects iu any jxirticular case 
depend on the nature of the substance exposed to them. The curves 
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presented in elementary books to indicate distribution of energy capable 
of producing chemical change he considers to be misleading. 

J. T. B. 


Fluorescent Relations of Certain Solid Hydrocarbons found 
in Petroleum Distillates. By Henry Morton (Ohem. Hews, 
xxvi, 272). 

In the distillation of petroleum, there passes over, towards the close of 
the operation, a thick, brown, tarry matter, from which, by treatment 
with alcohol and benzene, the author has extracted a solid crystalline 
hydrocarbon, of greenish-brown colour and pearly lustre. This sub- 
stance, which he terms “ thallene,” has atti-acted attention, more parti- 
cularly on account of its peculiar fluorescence, which closely resembles 
that of anthracene, but the crystalline form, solubility, and fusing 
points of the two bodies differ considerably. 

Accompanying the communication arc diagrams illustrating the 
spectra afforded by the fluorescent solid and by its solution in benzene. 
Diagrams of the two absorption-spectra are ^so given. In the spec- 
trum of the fluorescent light given by a solution, all the bands are 
moved towards the more refrangible end of the spectrum, the greatest 
displacement being observed with an ethereal solution and the least 
with a solution in carbon sulphide. The bands of the absorption- 
spectrum are displaced in a similar manner. 

If a sunlight spectrum be thrown upon a screen of paper coated with 
a solution of thallene in ordinary varnish, an intense fluorescence of a 
rich green colour is excited, upon which the lines of the exti'a- violet 
spectrum are seen to great ^vantage; it is proposed therefore, in 
order to study this portion of the spectrum, to substitute this hydro- 
carbon for the peculiar uranium phosphate used by Stokes. 

Almost all the reactions obtained with this substance find a parallel 
in impure anthracene, ^vilh which latter substance it also agrees, in the 
fact that, when its solution is exposed to bright sunlight, it no longer 
produces absorption-baaids. The crystals which separate from a hot 
solution, after cxposui‘e to light, have lost their yellow colour and 
green fluorescence ; they are of a slightly leaden tint, and fluoi*esce 
bright blue. The spectrum of this fluorescent light shows an apwai*d 
displacement of the bands, a little gi'oatcr than that observed witli the 
solution in ether. 

J. W. 


Fluorescent Relations of Anthracene and Olirysogen. 

By Henry Morton (Ohem, Hews, xxvi, 199). 

The author has examined the fluorescent light emitted by anthracene 
in various states of purity, such as the olive-green commercial variety, 
the light brown, and snow-like powder, and also the pearly scales 
obtained by frequent crystallisation. If any of these forms be illumi- 
nated by a beam of sunUght which is condensed hy a lens and also 
passes through a cell contiiiniug solution of ammonio-onpric sulphate, 
they will emit a fluorescent light, which, when examined by a speotro* 
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scope, gives a spectrum consistmg of four brigHt bands separated by 
dai*b:ei* intervals. Tbe first bright band is sitnated in the red, the second 
in the yellow, and the two others in the green. The author has, how- 
ever, prepared some absolutely pure anthracene, which, on examination 
as above, yielded a pretty blue fluorescence, and in the spectroscope 
gave a perfectly continuous spectrum. He concludes that this bright 
band spectrum is due to the presence of chrysogen in the ordinajy 
samples of anthracene. This substance also gives a very characteristic 
absorption-spectrum, showing two strongly-marked bands, one at F, 
the other towards G, and a less defined one at G, with a total extinc- 
tion of all rays at a point slightly beyond G. 

If a sample of ordinary commercial anthracene be dissolved in 
benzene, its solution shows a brilliant green fluorescence, which, on 
examination with the spectroscope, gives a spectrum of the same 
character as the solid, with the exception that all the bands are 
shifted towards the widest end of the spectrum. 

A. P. 

Colour-Dispersion of Puclisine. By 0. Christiansen 
(Pogg. Ann., cxlvi, 135). 

The following are the indices of refraction found by the author : — 
Extreme red. YelloTr. Blue. Violet. 

1*450 1*516 1*338 1*374 

These numbers agree with those found by Kxmdt (eJ/d?., clxv, 128) 
for the violet light, but exhibit a much stronger anomalous dispersion, 
on account of the greater concentration of the liquid used. 

H. W. 

State of Salts in SoluMon. By M. Berthblot (Oompt. rend,, 
Ixxv, 435—439, 480—484, 538-^42). 

When there is a single equivalent of a given base in presence of an 
equivalent of each of two or more different adds in the same bolution, 
it is inteiresting to know what is the real state of the combinations in 
the solution. By means of a method founded on the distribution of 
bodies between two liquids, each of which is a solvent for the body in 
question, but which do not dissolve each other, an examination of the 
question has already been attempted by M. Berthelot and M. de Saint- 
Jlai-tin (Awn. Chim, Fhys, [4], xxvii, 433; CJiem, Soo, Jouni., Jan., 
1873). The present experiments make use of the heat given out, or 
absorbed, on mixing solutions of the bodies to be examined as data 
from wbich the state of these bodies in presence of each other may he 
determined. ^ 

The case of monobasic acids is considered first. The experiments 
are made in the following viay:— Solution of sodium acetate, one equi- 
valent in graM dissolved in two htres of water, was mixed with 
solution of nitric acid, one equivdent in two litres, and the quantify of 
heat given out during the mi xin g was determined. Hext solution of 
sodium nitrate, one equivalent in two Htres, was mixed with acetic add 
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solution of the same strength, and the heat given ont was observed. The 
quantity of heat found as the representative of the chemical combina- 
tion which takes place was for the first operation + 450 units, and for 
the second — GO ; the total, f onnd by subtracting the second from the 
first, that is, by adding 60, is 610 units. Comparing this with the 
difference between the heats developed during the neutralization of 
weak nitric acid and of weak acetic acid with soda, the number is 
found to be exactly the same and in favour of the nitric acid combina- 
tion. Hence it is concluded that when nitric acid and acetic acid in 
equivalent quantities are present in the same solution and in presence 
of one equivalent of soda, the nitric acid takes the whole of the soda 
to itself and the acetic acid remains completely uncombined. 

As is the case with nitiic acid, hydrochloric acid, in presence of 
acetic acid and soda, also completely satisfies itself by forming sodium 
chloride. The heat evolved proves this. The phenomena observed 
when a bibasic acid and a monobasic acid are together presented to a 
single base in solution are various, and such is the case when two 
bitSsio acids are simultaneously presented to the same base. Carbonic 
acid is completely displaced from its combination by nitric, acetic, 
sulphuric, and tai*taric acids. Ho bicarbonate is formed. Sulphuric 
acid completely displaces acetic acid from its combination with the 
alkalis, and during the reaction much heat is given out. Tartaric acid 
almost completely displaces acetic acid, but during the reaction heat is 
absorbed. The result is confirmed by the method of two solvents, 
referred to above, which shows complete conversion of acetates into 
tartrates. 

The reactions of the oxalates and sulphates in presence of nitric and 
hydrochloric acids are more interesting and more complex than those 
mentioned above. Here it is found that acid salts are formed and in 
quantity depending on the amounts of the various bodies present. The 
quantity of water especially has an impoitant influence on the result. 
As was pointed out in a foimer paper, the six bodies in the solution form 
a kind of equilibrium among themselves. For example, the result of the 
finished reaction, and consequently the amount of heat given out, 
depends on the equilibrium due to pi*oper quantities formed of sodium 
sulphate, sodium bisulphate, free sulphuric acid, sodium nitrate, free 
nitric acid, and water. M. Berthclot has examined carefully the case 
of sodium and potassium sulphates in presence of nitric and hydro- 
chloric acids. Tables are given, showing the quantities of heat evolved 
and absorbed under various circumstances as to quantities of the bodies 
and quantities of water present. 

J. T. B. 


On the Determination of the Melting and Solidi^Siing Points 
of Fats. By Fr. Ritedojrpf (Fogg. Ann. cxlv, 279 — 290). 

On testing all the usual methods for determining the melting points of 
. fats, the author obtained the most concordant results hy covering a 
thermometer-bulb with a layer of flbt, about 3 mm. thick, immersing it 
in hot water, and observing the temperatures at which the fat began 
to separate from the bulb and to ascend through the water. Although 
some fats, aud more particularly nutmeg-butter, did not rise from the 
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thenaometer even at temperattires considerably above those at which 
they are perfectly fluid, the author prefers his method to WimmeFs, to 
which the same cause of inaccuracy, namely, adhesion to the glass, 
attaches in a still greater degree. 

The solidifying points of some fats were determined by observing 
the temperatures at which they became solid whilst they were violently 
agitated ; but with the glycerides and some other fats which exhibit a 
nse of temperature durmg solidification, it was found best to take as 
solidifying point that temperature to which the thermometer rises 
during solidifying, as this maximum temperature appeared to be more 
constant than the turning-point, which has been determined and given 
as the natural solidifying point by 'W’immeL 

The following table exhibits the author’s results : — 


Yellow bees-wax 
"Wlute bees-wax 

Paraffin 


Stearic acid . . . 

Japan wax . . 
Carao butter. . 
Nutmeg butter 
Mutton buet . . 
Beef suet .... 


Melts at 

Solidifies ] 

®o. 

r 

®0. 

61*5 

63 -Jt i 

62*6 

62*3 

61*8 

61*6 

49-6 

49*6 

52 '5 to 54 

53 

53 

52 9 

52*7 to 53 -2 

52*7 

43*5 

43*4 

44 *110 44*3 

44*2 

55*3 

65*2 

56 *210 56*6 

55*8 

56*0 to 54*4 

65*7 

50-4 to 51*0 

1 , . 

33 *3 

■ . 

70 to 80 

, , 

46 -5 to 47 -4 

32 to 36 

43 *5 to 45 '0 

27 to 35 


The remarkable phenomenon of a rise of temperature duiing solidi- 
fication was also ohserved in artificiai mixtui'es of fats ; for instance, of 
spermaceti and stearic acid, and of paraffin and stearic acid, and is 
probably due to the constantly vaiymg composition of the liquid 
remaining behind during partial solidification. A change in com- 
position as solidification goes on, may possibly also explain the gi^eat 
interval of temperature during which beef and mutton suet pass from 
the liquid into solid state. 


R. S. 
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The Specific Heat of Carbon at High Temperatures. By 
James Dewap- (Phil. Mag. [4], xliv, 4(>1 — dj67). 

With the idea of approximating by calculation to the boiling point of 
carbon, Mr. Dewar has made experimental determinations of the specific 
heat of carbon at high temperatures. 

Pirst, a gas-carbon, and also gi'aphite, cocoa-nnt charcoal, and 
diamond was heated in an iron tnbe in boiling zinc, and being thus at 
a temperature of about 1040° C., were plunged into a water-calorimeter. 
The weight of carbon used was generally about four grams ; the water 
and water-equivalent of the calorimeter together amounted to 514*5 
grams, and this was raised through about 2*5° 0. in the experiment. 
Prom the moan of a large numbor of experiments the specific heat of 
carbon between 20° 0. and 1040° 0. was estimated at 0*32. 

To determine it at much higher temperatures, a cubical block of lime 
2 inches in the side was pierced to the centre with two channels a 
quarter of an inch wide, and in directions at right angles to each other. 
Generally only one of the channels passed entirely through the mass. 
Two powerful oxyhydrogen flames were caused to play into these holes 
till the interior was at a white heat. The carbon was then placed at 
the point of meeting of the holes and kept exposed to the oxyhydrogen 
flame for a considerable time ; after which it was allowed to drop from 
the mass of lime into the calorimeter. 

Bunsen has estimated the limit of the temperature of , the oxyhy- 
drogen flame under advantageous ohcumstances at 2800° 0. Deville 
and Debray consider that under ordinary circumstances a temperature 
not higher than 2500° 0. is reached. Prom experiments on fused 
platinum dropped into the calorimeter, Mr. Dewai* estimates the tem- 
perature of his carbon at 2100° 0. 

The mean specific heat found under these circumstances was 0*42, 
calculating from the highest i»esult obtained at a temperature supposed 
to be 2000° 0. 

Mr. Dewar is of opinion that the true specific heat of carbon at this 
temperature must be at leiist 0*5. If this bo so, caibon at that tempe- 
rature conforms to the law of Dulong and Petit. 

Taking as the specific heat of carbon at high temperatures the num- 
ber 0*42, Mr. Dewar estimates the boihng point of carbon. He con- 
siders the maximum tempemture prodneed during the oxidation of 
some of the elements and the heat of combustion of carbon ; from 
these and from an estimate of the latent heat of vapoi’isation and of 
liquefaction he places the boiling point of carbon, or rather the point 
of vaporisation of carbon, at 10,000° 0. He thinks it would be difficult 
theoretically to place it higher. 

J. T. B. 


Compressibility of Hydrogen and Air at High Temperatures. 

By M. Amagat (Oompt. rend., Ixxv, 479). 

This paper contains a brieE account of experiments made on the com- 
pressibility of hydrogen and of common air. 
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It is generally supposed thait the divergence of hydrogen fi*oni Boyle’s 
law is at low temperatures in the same dii'eotion as that observed in 
other gases, namely, greater in amount than that which the law indi- 
cates ; that at a certain temperature it is zero, and at high tempera- 
tures in the opposite direction, giving a smaller comjiros&ibility. It 
has also been supposed that aU gases "would give simili r results if they 
could be tested at tempei*atureb sufficiently high. 

If this be the case, it follows that the divergence^ of hydrogen from 
this law, which at ordinary temperatures is opposite in direction to 
that of other gases, ought, as the temperature increases, to keep this 
direction unchanged, and to increase numerically ; and that common 
air, whose divergence fiom Boyle’s law has been shown by the author 
of this paper to be zero at 100“ 0., ought at such a temperature as 
250® C. to be reversed in direction. 

On experimenting with a new apparatus suggested by M. Bcgnault, 
between common tempei*atiires and 320® C., it was found that instead 
of this being the case, the divergence of hydrogen did not increase, 
but rather tended to dimmish, while the divergence of air from obeying 
Boyle’s law, practically remained equal to nothing up to this tempe- 
rature. 

Hence the author concludes that Boyle’s law expresses a limit to 
which all gases approach iu conformity as the temperature rises, and 
not a mere theoretical statement which is approximately true for each 
gas at some particular temperature. 


Formation and Decomposition of Formic Acid. By 
Julius Tho:mse3T (Deut. Chem. Gres. Ber., v, 357 — 903). 

Favee and Silbermann have found the heat of combustion of formic 
acid to amount to 96,noo heat-units per molecule, that is, to about as 
much as that of the carbon contained in it. According to fhis cletcu*- 
mination the formation of formic acid Irom sodium hydrate and carbon 
monoxide, must be attended with an absorption of heat amounting to 
21,OUO heat-units, instead of a development of heat as in most ollicp 
cases. In the foinnation of formic acid from sodium oarbonaio and 
carbon monoxide, and from sodium bicarbonate and this gas, tlu' ab- 
sorption of heat must amount to 34,500 and 38,000 heat-units n*hpec- 
tively. Beithelot sees in these numbers an indication of the p<issossiou 
by formic acid of a different constitution from that of tlio other fatty 
acids, and seeks to explain the anomaly in a number of ways. Yoi tho 
number giveu by Favre and Silbermann rests, according to them, upon 
an imperfect experiment, and its deviation from the theoretical n amber 
is regarded by them as due to this circumstance. 

The author has therefore made a determination of the heat of oom- 
b^tion of formic acid based on the fact that potassium foi’mate in 
dilute aqueous solutionis completely oxidised to carbonate by potassium, 
permanganate. He finds that — 

(002HKAq,0,KAq) = 72912 heat-units. 
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that is, that 72912 heat-units are developed in the oxidation of the 
formate in the above manner (the symbol K stands for KOH). 

From this number he calculates the heat of combustion of formic acid 
as well as the heat evolved in the formation of the acid from its ele- 
ments : — 

Heat-units. 

147 = (C02%Aq)^ 

13200 = (COaHKAq,KAq) > 

72912 = (C02HELAq,0,KAq) J 

86259 

This calculation gives 60193 heat-units for the heat developed by tlie 
complete oxidation of a molecule of formic acid to water and carbon 
dioxide, or (C02Ho,0) = 60193 heat-units, the other numbers being 
the results of the author’s investigations. The number employed by 
Berthelot, 96000, is therefore about 36000 too great. 

In the formation of foimic acid from its elements, the heat-modulus 
(Warmetdnung) is calculated to amount to 105124 heat-units : — 

(0,H2,02) + (GB,0^0) = (0,0*) + (H2,0) 

105124 + 60193 = 96960 + 68375 

Heat-umts. Heat-units. Heat-units. Heat-units. 

The numbers here employed are those determined by the author, except 
that of the heat of combustion of caibon into carbon dioxide, which is 
that given by Favre and Silbeimann. 

The author then proceeds to show that the formation of the acid 
from carbon monoxide and water would be accompanied by an evolu- 
tion of 6607 heat-units ; that the formation of sodium formate from 
carbon monoxide and soda-ley is attended with a development of at 
least 19954 heat-units; that the formation of the add from carbon 
dioxide and hydrogen would likewise be attended with "an evolution of 
heat amounting to 8164 heat-units; that the heat absorbed in the 
decomposition of formic acid into carbon monoxide and water by sul- 
phuric acid is compensated for by the heat evolved in the union of the 
sulphuric acid with the water ; and that the decomposition at a high 
temperature of the vapour of foimic add into carbon dioxide and 
hydrogen, and the rise of temperatm’c tliat Berthelot has obseiwed to 
accompany that decomposition, are to be accounted for in a normal 
manner. 

He therefore concludes that formic acid does not present the re- 
markable anomalies in the heat-phenomena of its formation and decom- 
position atitributed to it by Beiiihelot. 

B. D. 

0)1 Temperature Gonshmts, By S. SuBio (Pogg. Ann., cxlvii, 452 — 
468). — This is the full paper of which an abStracb was given in our ' 
last volume p. 591). 


Heat-units. 

r (OOaHa^O) = 60193 
I (C03,2KAq) = 26066 

86259 
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Ohservafwn<t on Leidenfrosfs Phenomenon. By Bebgbb (Pogg. Ann., 
cxlvii, 472 and 474). 


Development of Seat hy the Pricfion of Diquids against Solids, By 
O. MA.SCHKE (Pogg. Ann., cxlvi, 431). 


Expansion of Over-heaied Vapours. By H. Hebwig (Pogg. Ann,, 
cxIto, 161—195). 


Spectra of Oases in Qeissler^s Tubes. By A. Wullnbr (Pogg. Ann., 
cxlvii, 321—354). 


On the Vibrations produced in the Particles of Bodies by the Vibrations of 
the Bther, and their reaction on the latter^ especialhj with reference to the 
es^lanation of Dispersion a/nd its Anomalies. By M. SeliiHBIEJb 
(P ogg. Ann., cxlv, 399 and 520 ; cxlTii, 386 and 525). 


Spectrum of the Aurora Borealis. By A. y. Pbttirgbb (Po&g* Ann., 
cxlvi, 2^). 


Inorganic Chemistry. 


Ozone and Peroxide of Hydrogen. By F. Le Blakc 
(C ompt. rend., Ixxv, 537), 

This paper contains an account of some experiments made in 1854, 
which agree with those made by A. and P. Th^nard (Oompt. rend,. Ixxv, 
175, 458 ; Ohem. Soo. J., 921, 977). 

Water acidulated with sulphnrio acid was electrolysed while the 
voltameter was kept at — 10® 0., by means of a freezing mixture. 
Oxygen, rich in ozone, was obtained at the positive pole. The amount 
of it was sensibly less than half the volume of the hydrogen given off 
at the other pole. 

An examination of the water in the voltameter showed tlie presonco 
of peroxide of hydrogen. It appeared to the author, from his experi- 
ments, that the formation of frie compound is due to the action of 
ozone on water in the cold. 

J. T. B. 


Note on. Silicic Acid. By 0. Rammblsbbbg 
(Dent. Ohem. Ges. Ber., v, lOOG). 

It was fbund that silica which, after a shoi*t ignition, dissolves in a 
boiling solution of potassium or sodium carbonate, loses this property, 
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either partly or almost entirely, when it is subjected to a more pro- 
longed and stronger ignition, lienee wlien the silica obtsiinod in 
analysis is to l->e dissolved in poiassinni or sodinm carbonate, tliis 
operation should bo pcrfoimed befoie its ignition. 

The antlior has made a series of dotei’ininaHons of the water contained 
in silica obtained by the decomposition o£ an alkaline silicate, or of 
Wollastonite, and folds that tliis substance, when dried over oil of 
vitriol, contains 4*5 to ? per cent, of water, and that wlicn it is diied 
at 100° to 140°, it retains from 4 to 5*7 per cent, of water. Tliose 
nnmbers coircspond to hydrates 4- Aq, in whicli n lies between 

4 and 8. Air-di*iod silica retains 13 to 30 per cent, of water. The 
latter of these numhors coiTcsponds to RiO -f 2a(i, and the fomov to 
SiOi -f Aq. 

T. B. 


Amorphous Silicic Acid. By O. MAscurKT!. 

(Pogg. Ann., cxlvi, 00 — 110). 

Tub author refers at length lo his fonner pajiors on the same subject, 
which show that hithoi'to all aitcTfn]dh to crystallise silicic acid by pre- 
cipitation from its solutions have failed, lie thou ti*oais of i ho nculml- 
isation of alkaline silicaies by mc^Jins of neitls, i‘ap('oially sulphuric 
acid. The result depends on the degree of dilution, temperaiure, &c. 
If both liquids are very dilute, the acid may bo added to the silicate, or 
mceversd^ but if they are conccutmied, the alkaline silicnic must bi 
added to the add, otlioiwiso a gelatinous mass will bo forincKl In 
hitting the exact point of neutralisation, it must bo rcmenihered that 
pure sih’cic add shows an acid reaction with litmus. Jn wahny solutiou 
this acid has no oflbet on marble ; if ih<‘refort>, in noutnilising silicates 
with an add, a di‘op of the solution Ik> bi*oaght from time to timo on 
a plate of imii'blo, a veiy slight coi rosion of the latter shows that there 
is a small excess of the acid, and tlioreforc neutwilisation is complete. 
The appearance, <fec., of pure silicic acid is then noted ew^efuUy. Dried 
at differeTit tenipcratujvH, this iwn’d gives varying niimbei*H, exproHsivo 
of the amount of water it contjuniB. The autlior tliuH arrives at the 
following fomultt) 

HitSiiiOs, IljSibOi), lIoBimOju* and 

lli{HijsiOn* 

Ignited silicic is not porfeelly insoluble in watoi*. 

M. M. P. M*. 


Action of Silica and some Analogous Oxides upon Sodium 
Carbonate at High Temperatures. By M. MAiiLAjan (Oompfc. 
rend., Ixxv, 472—74). 


The quantity of caa*honic acid expelled on fusing together silica and 
sodium carbonate tends, for every tonipoi*aturo, to a ce3*taiu limit, the 
rate at which the loss inci*easos with the time following a certain law 


which can be 


expi'esscd by the equation y = 


a a? 

5 4" it 


in which y =« 

s S 
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loss of carbonic acid and as = tiine. The author explaiii*^ those obsor- 
vations by assuming that^ at the comiaencoment of the reaction, an 
acid silicate is formed, which decomposes into neutral silicate and 
silicic acid, which then acts upon more sodium carbonate, until a staio 
of equilibrium is attained between the neutral and acid silicates and 
the silicic acid. A similar explanation probably applies to the action 
of titanic acid and of zirconia upon sodium caibonate. 

The sesquioxides of aluminium, iron, and boron boLavo as mono- 
basic acids, since on fiision with so^nm carbonate, they fumish 
immediately and exclusively the compounds Fe203.Na20, Al20t.Na20, 
and B20s.3Na20 ; even the greatest elevation of temperature docs not 
produce any change in these reactions. 

The fe.cility with which the compound AliO^-NaiO is formed, in which 
the nyygfyn of the alumina and of the alkaline oxide bear the same ratio 
to each other as in the numerons class of felspars and amphigoncs 
induces the author to regard these minerals as compounds of AbOj-lSTaO 
with excess of silica. 

U. R. 


On the Devitrification of Glass. By J. HsNRiVAtrx 
(BuU. Soc. Chim. [2], xix, 6—8). 

WiESEB has lately published analyses of crystallised glass and of tho 
same glass which has not undergone this transformation (p. 986 of 
last volume). He finds that both contain about the same porceniage* 
of silica and lime, but that the crystallised- glass contains six times 
more potash than the amorphous, whilst the latter contains nearly twice 
as much more soda as the former. These facts arc altogether con- 
tradictory to the results obtained of Pelouze, Clemandot, JBontempH, 
&c., who have shown that the amorphotis part always contains xnorc^ 
alkali, whilst the crystals are richer in silica and limo. All glnsR- 
makers know that by adding oven a small quantity of sand to molten 
glass, crystaUme opaque nodules are formed ; and further, when glass 
towards the end of melting shows signs of crystallisation, the manu<* 
facturer knows that too much lime has been added. Glass also bccoTnert 
aystalline when the crucibles are allowed to cool slowly. The author 
has analysed some of these nodules, and found that tlioir composition 
is always different from that of the amoiphous glass. 

a s. 


Action of Fhosphoras on Alkaline Solutions of Metals. 

By A. Oppbnheim (Deut. Ohem. Gos. Ber., v, 079 — 081). 

When an ammoniacal solution of copper oxide, nickol oxide, silver 
oxide, or cadmium oxide is heated with phosphorus and a little benzene 
in a vessel connected vrtth a reversed condenser, dark precipitates aro 
formed, which may be washed with water, alcohol and carbon sulphide, 
and dried m meuo. The copper precipitate consists chiefly of metallic 
copper and copper oxide. Nickel gives a black precijDitate consisting 
of a mixture of nickel phosphide and a salt of one of the aci<ls <)1‘ 
pho^horus. From the silver solution metallic silver is rodaced. 
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Tlio (Muhiiiuiii soluiioii jjfivoH a biDWii jironpiliuk*, ot varying (‘ompo- 
Rition, wliich is (l(»c()inp()S<‘(l by hydiwhloric acid wilh evolution of 
hydrogen jibo^pliulo, and (‘xplodcs with nitric acid. Ou heating it in 
a oiiiTont of hydrogen, it leaves (Midniiuiu pliospliido, Ca)p2as a gi*ey 
crystalline mass with metallic lust re. An anmioniacal solution, of zinc 
oxide is iioti acted ui)on by phosphoms, oven when heated with it iii 
closed tubes. A solution of lead oxide in caustic potash gave when 
bt)ilod in the phosphorus, a black prmpitato of metallic lead coiitaiuing 
only about per eeut. of i*, aud from a solution of stamious 
oxide in potasb, a white slimy body separated out. 


Quick Reduction of Silver from Old Solutions by means of 
Phospborus. By «l. Kruoku (J)ingl. Polyt. ,J., cevi, 248). 

In frequently oxporimeniing with silvei* salts, a inixtui*© of solu- 
tion and precipitates is obtsnnwl, in wbieb tbo silver exists in all 
kinds of eoiubiiiution. Wluui sucdi inixiuros arc sbakon up with an 
ethereal solution of phosphotMis, ilio solution and the precipitate soon 
separate, the foniu'r Ixdng more or h*sH yellow, the latter ini»eusely 
black. If light-<‘olonre<l partiedes are perceived in the pT’oe.ipitate, the 
quantity of phos])lioriis solution employed is not suflicieni, and more 
must be added till the pix^eipitate is uniformly blaek. The precipitate 
is next filtered, washed, and dried, or ])laced, while still (lamp, in a 
porcelain dish and boileil with ]>otiUih-solutioiu Pure metallic silver 
is thus obtained. If a solid iiised nuiss is ixHjuhxHl, ]puro potassium 
hydrate is fused in a (jvueible, and to this the dri<*d precipitate is luldod 
by small portions. 

W. S. 


Preparation and Properties of Gold Monoobloride. 

By (b Ijkimmis (d. p. Chmi, [2|, vi, 150-1,51)). 

Tub author calls aittMiiion to diHerviuM's in the dimstions giv(*niii t< 3 xt- 
books for the ]»reparat ion of tliis boily, and to the unsatisfactory r<‘sults 
usually obkiined. Ae(?ordiiig to his e.Kp(‘rim(»ntH, when trichloride of 
gold is heated, the evolution of <hloritu' dot^s not (x^asc' ns soon as tlio 
whole of the triehloruU' is (*on verted into m<»noelilorido, as usnally 
stated, but may go on till the gold is <*oniplot(‘ly rcxlucod to thornoiallic 
state. This rt^sult attributes to the action of moisture in the au*, 
which, being absorbed by th<» hygroscopic tricdilorido, <I(»oomi>oscH 
some of tlio monochlori(i<» already fontuxl into metallic gold and tri- 
chlorido, the moisture again acting upon fn'sh portions of monochlorido, 
and so on. The author adopts iho Ibllowing process. Trj<shloride of 
gold is heated to 200'*— 800" on a sand-bath, <iaro bidng taken to crurfi 
all lumps and to bring fresh poiiions of the maioriuJ constantly in 
contact with the liasiu by trIt.uiution with a postlc. The evolution of 
chlorine is very rapid : the litpielic’d red ohlorido bc'conies fiiTst brownish- 
red then dirty-brown, yoUowish-brown and dry, altcrwards groonish, 
and ultimately pure yellow. When the mass acentires a grooaish 
colour, tlie lomporaturo is lowered gradually to 180®. The ovolutioa 
of chlorine still continues, and the end of the operation can bo judged 
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of only by tbe changes of colour. As soon as tho powtlor appears of a 
pure fuD ydlow, it is removed from the sand-bath, IritnraWl till it 
to smell of chlorine, and at onoo transferred to close glass 
vessels. The product, after cooling, is pure yolbwwU-wbito. 


Feaaas Sulphate precipitated by AlcohoL Ammom^feiwus 
Sulphate, and Potassio-ferrous Sulphate. By L. Oako 
(Ann. Ohem. Pliarm., dxv, 29). 

Baeokhatjsbn has stated that ferrous sulphate precipitated by alcohol, 
contains less water of crystallisation tlian tlio ominiiry su])staTico 
crystallised from water. Tho author dissolyctl TiO fifranis ol tlio salt ni 
50 o.c.’s of hot water, added .50 oc.’s of absolute nleoliol, and •liiniu'd 
the resulting magma by tho Jlnnsen watcr-air pump : alior washing 
with alcohol, he obtained nmnboi'S agrooiiig olt>soly witli tho formula 
I'eS0i,7H30. The salt did not alter appiticiably by exposnro to aiV at 
the ordinary temperature for vainons poriods np to one uiontb. 

Bheineok has stated that tlio forro-potassic and fom)-amnK)nio sul- 
phates contain, only five molecules of water of crystallisation insl.oiKl c)f 
six, as nsnally considered ; tho author finds this slatomout to bo hi- 
coirect, as in each case he obtained numbers indiealing mx^iobcu^s. 


Phosphotungstic Acids. By 0. SoiniiiniKW 
(Dcut. Ohom. Qes. Bim*., v, 801). 

The so-called sodium bitaugat.nto (N’ubllnWTOjrt -f when dis- 

solved in boiling water, togotlior with luiir its weight of ])kosphori(* 
acid, and allowed to stand, yields Kuo crystals of a sail wliieh tho nntlior 
believes to be i*opi*osented by the formula., NiuHnl'aWflOu + BUlaO. 
The corresponding spaiingly soluble barium-salt (n'yHlallis<*s in brilliant 
octohedrons, elfioroscent in the air. Tho acid obbiiued by deoompoHing 
this salt ahonld liavo tho fornmhi, JlwPWnOw + l8n»0. 

Tho author has obtained anoihor acid, having tho formula, 
HiiPWioOas + 8HaO, by boiling commercial stxliiun tuiigslate with 
phosphoric acid, nontinlising the alkaline liquid witli hydroehlorie acid, 
precipitating the barium salt and decomposing it. The acid (nyslallises, 
apparently in cnbes. 

These acids, especially the latter, appear to bo of iinporlaiu«s on 
account of their remarkable behaviom* with organic bases, in liquids 
containing of stryohnino or-j^Jg^ihof quinine, for (‘uiinple, 

they throw down floeculent bulky precipitates, which bef*omo tloubcu* 
in the liquid, and may be filtered and washed with ncidnlaloil watc*r. 
The author believes these acids may be advantageously employed «s 
antidotes to the organic bases. 


J. U. 
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The Atomic Weight of Uranium, By 0 . Rammklsheuo 
(D out. Chom. Goh. Bor., v, 1001 ) — 100 <)). 

This paper coiiRists of an enquiry into ilio con«oqii©ucos of Mon- 
deljcir*R proposal to doxible the aiomic weight of uranium. If this 
proposal bo a(lo])ted, ur.aiiiuni will bt^clnsKcd with clmmiium, molybtlo- 
nnm, and tungsten; uninous oxide will b(»oomo UO3, and will corre- 
spond on the one hand with WO2 and !MoO^, «nnd on the other hand 
with ThOa. Ui*nnous chlonde will Ix'conio UOh and it, like WCI4, 
M0OI4, and ThCU is slightly volatile, somewhat deliquescent, and is 
decomposed by water. Uiauic oxide will be reproHoutod as UO4 or 
(1102)0, and will bo classed with the acid oxides WO3, MoOj and 
OrOs. In these the acid pro])ortieH diminish as the atomic weights 
increase; the acid property of UOa is, liowcvcr, sufliciently illustrated 
hy the existence of the compound li2lL()7, this being analogous to 
K2Cr207. Moreover, the propost^d change brings to light the analogy 
existing between the oxychlorides UO2OI2, WOjOh, M0O2CI2 and 
0r020l2, and also the correspondence of the double tluoridos KaUOafi^U 
and NalJ()2l<'l3 -j- 4 Aq, with the fluoxytuugstiitos and tluoxyinolylv 
dates K'WOaKb -f- Aq, K'aWOaKli -h Aq, ll'MoOab’l, + Aq, and 
Il'2Mo02Flt -I- Aq. It is poinU*d out that the supposed analogy 
between the salts of uranous oxide arul those of magnesia does not 
exist. 

The salts of nranio oxide must Im» regardtul ns cont 4 i.ining the mdiojil 
(1102)^' 5 thus the nitiute hcjcomes (lT()*j)"Nr2Go + OAc^, being analogous 
to the nitrates of maguosiunt, nickel^ and cobalt, an<l tbo salt 
Am 2 (U 02 )S 208 4 “ 2 A(j, appeal's to be isomorphous with tho salt 
Na^MgS^Os + 2 Aq. The aecdnte (nOuy'OairoOi +■ {lA.q is not isomi^r- 
plious with tho compoTinds Ji'XhlTloOi + whoi'o R ss Ba, OJ, Zn, 
or Pb. 

If tho proposed eliange ho iwlopUwl, tiu* aiomic wcjight of uranium 
will ho repi’csenlcd by a higher number than tho atomhs weight of any 
other oloment. 

T. B. 


Mineralogical Chemistry, 


On. the Xsomorphism of tho Anhydrous Sulphates of the 
Metals of the Alkaline Earths. IW A. Auzuirwi (Gout. Ohom, 
Ges, Bor,, V, lOtJi— I 04 t). 

Tub angles of native strontium sulphate or vjiry withiu 

cfH'tain narrow lirniirfi. U is gern'mlly iissiimed that this variation is 
eaused by an admixture of isoinomhouH barium sulphaio. The follow- 
ing table, containing tho results of tho analysis of <liircrent specimens 
of oelestine, shows tliat Ihis minemi docs iu)t conhiiu Iwiriuni sUlphato, 
but a small quantity of ealcinm sulphate, and also that tlnu'o does not 
exist any simple relation between tho rariation of the angles and the 
amount of cahnnm Rulphiitet— 
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Locality. 

Ratios of Axe*?. 

SO,. 

Sr. 

Oa. 


0 ' 76961 ,: 1 : 1 - 3560 B 

32 -770 

16-026 

0-157 


0-77805 ; 1 : 1-27530 

52-685 

• 1 (? -715 

0 -239 

Sie*ily 

0 - 78083 : 1 : 1-28236 

52 -512 

16-812 

0-173 

Pristol 

0-78165 : 1 : 1-28468 

52 -600 

47 -206 

0-071 

Mofekatani (Fgypt;) ...... 

0 - 78241 : 1 : 1 -28116 

52 ' 3 ()C 

47 -230 

0-260 

Pshow 

0 -78750 : 1 : 1 -28800 

52 ‘313 

17 -m 

0-217 






The best analytical results were obtained by fusing the mineral with 
carbonate, treating the solution of the carbonates oi strontinni 
calcium with ammonium sulphate, collecting the stiimtium sul- 
phate on a filter, and evaporating the filtrate in orth'r to obtain tho 
strontium sulphate mmainingin solution. AHhoiigh this method gave 
better results than any other, the strontium sulphnlo whicli separatiCS ot* 
boiling down the solution, always carries a trace of CJilcinni Huli)liato 
down with it, whilst tho calcium oxalate still retains some Htn>ni.iuni, 
as shown by spectrum analysis. Tho mineral can also bo tleeom|:K)Roil 
by heating it with a solution of ammonium carbonate in closed tubes 
in a water-bath for 12 — 18 hours, with the precaution of i>laci ng tljo 
tubes in a horizoiikbl position. 

0. s. 


Note on an. Aventoxin. Oithoolase fotmd at the Ogden Mine^ 
Sparta Township, Sussex Co., New Jersey. By Prof. hrsMos 
( American Journal of Science [3], iv, 483). 

In sinking one of the shafts of this mine, a very beautiful sunstoiu^ 
was found, exhibiting three facile cleavages, parallel to oP, ooj’ao and 
oo5oo , which afforded the cleavage-angles of orthoclaso. Tho colour 
of the mineral is a delicate flesh-red, due entirely to imbedded erysbil- 
line scales of fezric oxide; the orthoclaso itself is imnslacont and ([uito 
colourless. Analysis gave (moan) — 

liOSfl hy 

8x02- AI3O3. ^620^. CaO. MgO. K3O. ignition. 

64-81 10-02 0-23 1*26 0-50 14-30 0-26 = 100-47 

In an aventurine oligoclase from Tvdestrand in Norway, flclieeror found 
0-36 p. o. FeiiOs, an extremely small amount of foreign maf4(jr iKiing 
therefore in both cases sufficient to impart to tlio felspiir a brilliaiit 
aventurine character, 

H. W. 


On a Mineral resembling Cyanite in the Rhenish Basalts. 

By G-. VOM Rath (Pogg. Ann., cxlvii, 272). 

This^ mineral, called “glance-spar” (Grlanzspatb), occurs in several 
localifies iu the Siebengebirge, Two specimeus wore oxominod by tho 
author, one from the basalt of the Weidberg near Hdisterbach, tho 
other probably from TTnkeL The two were very much alike, forming 





mNlflUA.1 jO(nl lOAL OilKMrSTilY. 249 

straight- 111 )ro(I groups of pi’isniH, soinowliai flaUoiicd ])arallol to ono 
face, wlncli liad a iiaorcoiis lusfT<» and dirtliiKjt cleavage. Hai’cliu‘ss 
between that of felspar and thai of (piari'/. Sp, gr. =r JMr50 (at 21® 0.), 
therefore considerably below that of eyanile (58). (Jiute in- 

fusible bcfoi’C the blowpipe. Ki*oni ihe Unkel Hpeeinioii was deiaclicd 
a crystalline fragment Avliieh exhibited the characters of a rhmubic 
pinsm with angles diffewnit from those of eyauite. The small cleavage 
lamina^ exhibited brilliant colours under the polaiising microscope. 

The analysis of the glanee-S])ar, separateil as coinidebily as possible 
from accompanying minerals, gave — 

SiOj. AljOj. FisjOj. OaO. 

8G-? r)7*i) 4-t 0*7 0-8 = lOO-f) 

The lime and magnesia, together with pari of the iron-ovide, aro due 
to admixed angite, and the rest of the iron to magnetic iron-oxide ; 
both of which minends are shown by the inicr()scox>o to l )0 mixed willi 
the glance-spar. Ih»plaeing these ilnt'e constituents by Uieir oipiiva- 
lents in alinnina, the eoinj position of glaiiee-spar appears to bo 8(>‘8 p, c. 
silica anti ()Ij'2 alumina, leading to ihe forninla AbOj.rtiO^, which is 
the same ns that of eyanite. (llanee-spar has howtwtT neither the 
form nor the spoeifie gravity of <*yaniie, and must iboreforo be regardtsl 
as exhibiting a new hett^romorphous tsmditioii of the cjimbiimtion 
•A.l 203 .Si 0 j. 

ir. w. 


Two Oalolo-»odlc Felspars from the Ural. IJy (1. vow Hath 

(Pogg* Ann., exlvii, 27‘t— 278), 

(t, OHgoclasc from Hchaitaiisk near Alnrsiusk, whei'o it oeeurs in 
clefts ill the granite which formerly yieliUsl tlu» well-known rtsl tom*- 
malines. The crystal examiiuHl nieasuivtl 8 or 4 eeutimt'ters in its 
several dirnt'nsions ; it is tt'nninatt'd at both ends by th(» cleavage- faces 
P, and exhibits the crystalliia* faecs '/(/, and tlio odgt's of which aro 
much rounded. It is Imnspareiit and coloiirlt'SH, whitdi is seldom the 
oaso with sodio-ealclt^ felspars, and is mom like atitilaria and somt* 
varieties ofsatdtliius in not (exhibit ing the t win-strintion pamllel to the 
bmchydiagonul which is usually seen in triclinic felspars. K}). gr. 
(at 18 '), I 40 SS by ignition 0*88 : 

HiOj. AljO,. ('nt>. MgO. K»<h Na.O. 

(58-88 22-r>H 8*42 ()-()(5 P()2 8*80 « 09*77 

Oxygon-ratio ; (OaO 4- KaOjNUiO) : Ab()| : Hi 04 a=s 0*08/5 : 8 : 0*087. 
In composition this iniiiond is nior<» nearly rolatod to the oligoclast* 
from the toiirmaliuo-rock of the Veltlin than to any other of the nim* 
triclinio felspars formerly OKanniu'd by the author (p, 287 of last 
volume), and, like the latter, may be regarded m a niixtuin of t> pis, 
by weight of albito and 1 nt,. of anoi*thito« 

h. Andes in from the Uvelka mountain near Orenburg: ufragmont 
7 centimotors long and broad, 2^ exmtimoters tliick, marked on the very 
perfect cloavage-faco P, with an extremely fine strlation, which, how« 
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ever, does not cover tlio wliole face. Tlie miiiorjil is frosb, translncoiit, 
white, reddish in some parts from admixture of a small quantity ol’ 
iron-glance. The felspar is intergrown with grey quaitz and black 
mica, the latter being sometimes interlaminatcd in a peculiar maunor 
parallel to P. Sp. gr. 2-654. Loss by ignition 0*88 ; — 

SiO^ AI2O:). FcgO^. CaO. Sl20. 

60*34 24-30 0'18 5*56 0*73 8*44 = 00'C4. 

Deducting the ferric oxide, which probably belongs to tho iron-glancv, 
the oxygen-ratio is 1*025 : 1 : 8*478. 

This andcsin is most nearly related to that from tho mclaphyro of 
Monte Mulatto near Predazzo (p. 288 of Inst vole me), and, like ilu‘ 
latter, cannot be exactly represented in composition by a iiiixtuT*o of 
albite and anorthite. If we start from the propoitioii of lime and 
aUrfllig shown by the analysis, tho pi'oportion of silica eomos out 
rather too high for sneh a mixture ; and if, on iho other hiuid, we «ku*t 
from the observed quantiiy of silica, ihe calcnlatcd quantily of iho 
lime is too great in proportion to that of the soda. 

Eammelsberg has lately pointed out that ihe analysis of every caloio- 
sodic felspar yields two atomic ratios, namely, that of AI2 : Si and tlmtl 
of Na ; Ca. He designates as normal analyses those in which those two 
ratios lead to the samo result. It is only, howevci*, in about 10 per 
cent, of the analyses discussed that this condition is exactly fulfilled ; in 
40 per cent, the two ratios load to nearly the same proportion of a 1 1)1 <0 
and anorthite, while in the remaining 50 per cent, iho calonlaiioii 
fonnded on the ratio Ca : ISTa leads to a result essentially difToront fi^oiu 
that which is founded on the ratio Ab : Si. 

The analysis of the Schaitausk felspar gives AI3 : Si = l*4»8-t, cor- 
responding to a mixture of 5 mol. albite and 2 mol. anorthite, which 
requires Oa : ITa = 1*5. Now the analysis, alter convei^ion of tho 
potash into its equivalent quantify of soda, gives Ca ; Na = 1*502, 
showing that this mineral has tho normal coiistitutiou of a ealcio-Hodie^ 
felspar. 

In tho Orenburg minoi'al, Ah : fli =; l’l-25, corn^sponding to 5 mol, 
albite + 4 mol. anorthite, which requires Oa : Na = 1*25, wlu*n«m tlu» 
analysii^ after coiivcx*sion of the potash into the oquivalt'ut (piaiiiity <if 
Bo^, gives Ca : Na == 1*290. If, on tho other hand, we staH froiti 
this, the ratio AI2 : Si becomes = 1 ; 4*3C7. Tlio Orenburg miiunnl 
belongs, therefore, to these calcio-sochc felspars in whicli cal(‘ulai»i<i?i 
from the two Riiios leads approximately to tfio same resuH*. 

Both these Uralian minerals coulinn tho theo7*y of T’chonnak ahvady 
noticed (pp. 50, 288, of last volume), 

ir. W. 


Mmeralogical Notes. By G-. vom Bath (Pogg. Ann., <-xIvii, 

279—282). 

1 . Trldj/mife.— This new form of silica has lately been found by Pmf. 
T. TTolf in a trach^tic block dug out of a shaft in tho volcanic fcafu at 
the foot of the small volcano of liald, near* Quito. The fiubsfauco of 
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ihis block (antlcsilo) is v(»ry coll alar and poi'oiis, aiul ilic cavil ies, 
2 mm. to 2 cm. in dminolor, arc Jillccl with small plaice of tridyniito 
iutorfipovsod and intovip’own wiili hornblende, iJoldcn-yollow micji, and 
a few sliininpr lamina' of iron-glance 

A similar occiiiTcncc of i rulyimtc lins biK'n ilisoovtTod in the Sicben^o- 
birs^o, in a lamp oC scoriacoons poroiiH tracliyio fi*oni tbo Slcu/olboriv. 
Tins lump is so pi nous that tlic ca\itios take up more space than 
the gi'ound-masR itself, their walls bt‘ino^ only a few milliraoters 
thick. This ground-mass contains sm.ill crystals of a calcio-sodic 
felspar, together with au«itc and hornblende All the cavities (from 
1 to 25 mm. in diameter) are thickly lined and ])artly iilleil with 
tridymife, associated with small ociohedrons id* ni ignctic mm ore. Con- 
sidering the thinness of the w«dls of the cavities and the small ])ropoi*- 
tion of silica which they contain, it seems most probable th«it iho silica 
from which this largo quantity of iridymito has been formed was not 
derived fi*om tliew' walls, but from siliceous solutions or vapouii? 
saturating the mass and penetrating into its inmost- cavities. 

Tridymito, which has for some time been vainly sought for in the 
volcanic i*cgion of IVaples, c //., in the roeksof Ischia, Ciinm' and !Monte 
Olibano, has at length b(*en tbuiul in some blocks cjictcd fioni Vesuvius 
in tlie eruption of IH22. Thi‘ siibstaii<*e of those blocks is a line-grained 
inixiiirG of sanidine, garnet, and augite, and they ('ont.iin nuniewms 
cavities lined with cr 3 stals of snnidiuc and garnet. On iho sanidine 
crystals an' iniplautecl splnwal nodules imule up of v<ay small lamiuu', 
which exhibit before the blowpijH' iho clmraciei's of iridyuiile. These 
tridymito crystals won' observed twenty years ago l»y Soaechi, who, 
however, mistook iluun for fi'lspnv. 

2. Qunkl^ has been found, together with iron-glance, in the clt'fis of 
a trnch^iic lava from bipari, in small ci^stals, ovliibiling all the uwrks 
of volcanic sublimation. The iron-glance forms nectlles J mm. thick 
and LO miu long, united in twins, or rather in i^ows of twins. 

2, Ni*ph(UH(\ though very whlely ilistributed, rarely occurs in drusi's 
distinctly ciy si a llised. It has, liowcwer, Immmi fouiul in small hut dis- 
tinct crystals (hexagonal prisms with the b.istil faee) in t!u» trachyte of 
the Lorborg, whi<*h lielong-i to the sauidiiu'-oligriclase tra<*hyl(‘H, or the 
so-oalh*d Draehenfels varii'ly, I'liis is the fourth iustnneiMif the oecur- 
nmeo of nephehne in th(‘ voi<»anic illslriel of tin' Iiow<*r UIiukn the other 
thr(*o being (1.) in the sanidine hloeks of haach; (2 ) in the lava of 
IVlaycn, Nhslermemlig, and Ili*m*h(‘nlM*rg; (Jl.) m the th#Ienti' of llu 
Lowonhurg. 

II. W. 


On the Chemical Formtila of Epidote. By (k bun win 

(Ann. Chom. Pliann., cKv, 217 -22K). 

KfAMMUiiSiti mi in his “ Mineinlcheinie” fpp. 750 -700) gives for epidote 
the formnU SbAbOaflOw or 0(2(3aO.WiOi) -f 2(Ab()t OMiOj) —the 
alumina being more or less replaced by ferric oxhle— and has lately 
ondoavoived to snpfiort it by the iH'Sults of an analysis of the epidote 
of Snlzbach th\* #/c«/sr/n*a qtml 1S72, Oft); 

Tohormak, on the oihor hand, in bm well-known memoir on felspars 



252 


ABSTRACTS OF CHEMICAL P*U»ERS. 


(Wiet 2 . AhiA, Bar., 1, 585), fii'st represented tlie oompositioti of tliis 
mineral by the formula SibAJeCaiH^OaB or OaO-HjO H- 3 (Ca 0 .Si 03 
Al 203 .Si 03 ) ; and Kenngott, by careful calculation and comparison of 
all previously known analyses of opidote, has arrived at the same 
formula {Chem. Soc. J., 1871, p. 1172). 

To decide between these two formulas the following investigation wns 
undertaken, the analyses being made on perfectly pui’c spccimons 
of epidote, free from foreign enclosed minei*als, as it occurs in tlie 
beautiful transparent crystals from Sulzbach. 

This epidote contains silica, alumina, ferric oxide, foiTOUS oxide, 
lime, water, and tiaces of manganous oxide, magnesia, and chloiino. 

The quantitative analysis was carried out by the processos usually 
adopted for silicates, excepting that the feiTOiis oxide was determined 
by decomposing the mineral with sulphuric acid in a scjilod glass tube, 
and acting upon it with a standard solution of dilute potassiuni 
manganate. 

Especial care was bestowed on the estimation of the water, as it is 
chiefly on this point that previous analyses aro at variance. Epidoto 
loses about 0*25 per cent, of its weight by ignition in a platinum 
crucible over a Bunsen’s burner, and nearly 2 per cent, when heated in 
a gas-flame fed by a blast of air ; after this strong ignition it is x-educed 
to a sintei*ed mass easily attacked by acids. To avoid errors which 
might arise from reduction of ferric to ferrous oxide by the flame-gases, 
and obtain a direct demonstration of the presence of water in opidoLo, 
the mineral previously dried at 150® was enclosed, in Ludwig’s experi- 
ments, in a platinum tube through which a slow stream of dry air was 
passed, and heated to whiteness over a gas-flame urged by a blast, the 
water evolved being condensed in a calcium chlorido tube connected 
with the platinum tube. The mean of eleven experiments made in 
this ma nn er gave from 1*78 to 2*35 per cent, of water, the moan 
being 2*05, 

The mean result of several analyses of tlxe mineral is as follows ; • - 

SiOs. AljOa. FejOs. FeO. CaO. H-O. MnO, MrO, 01 
87*83 22*63 14*02 0*03 23*27 2*05 tmees =: 100*73 

Or, 

Si. Al. Fe Ctt. 11. <). 



17*65 12*06 9*81 0*72 16*62 0*23 43*(M 
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The result of the analysis of perfectly pure cpi dote is iliorcforo to 
confirm tlio fomiula BibAltiOadljOji,. 

Epidotofl may accordingly lie regarded as mixtures of two iso- 
morphous eoiisiitiKmla, SifcAl60aiIIi0.b (aluminium cpidote), and 
SitEecCaiHiOi,, (iron epidote). 

Tlio percentage comjiofoition of tlioso two varieties in the pure state 
is as follows : — 

Ahnninium opidofo. Iron oiiidotc. 


Silica 39-r48 33*2?2 

Alumina 33‘87i> — 

Ferric oxide — 4t*3G2 

Lime 2-1-605 20-702 

Water 1-977 ]*CC4 


The original paper contains a tsiblo of the pereentago composition of 

such mixtures calculated for 1, 2, 3 up to 45 per cent, oi* iron- 

epidote, and a c*oni])aT'ison of ihoso cahuilattHl numbers with all the 
actual analyses of epidote hitheito published, — excluding however as 
inaccurate those which take no n<*eonnt of the water, and in which 
nevertheless the sum of the other conBiitiumts is ecpial to or gimter 
than 100, — also tlioso which indienU' a considoinblo amount of magnesia 
or alkalis, these having been made upon impure material. 

The result of this comparison is to show that the ohhu* analyses of 
epidote also load to the formula KitoAWhulLO^,,, as indood Kenngott has 
ahoady shown by a dilfcnuit mode of calcailation. 


Epidote from ilio Untersulylmcli Valley, in Sakburg (sp. gr. 8*51), 
has also boon analys(»d by F. Kbtbil, in Liobon’s laboratory, with tJio 
following mojm rosults 

aiO> AlsOa- FoaOa. KeO. OnO. IVTgO. 

37-00 22-10 13'80 0*33 25-15 0-03 (»-26 = 08*67 

Those numbers do not diiter mueb from tliose obtaiiuid by Imdwig, 
oxeeptingin the water, wliieh was {h4i»nuirM«l by igniting tli(» substance, 
previously dried at 100 , in a si ream of earlnm <lu>xide. Fwdiably the 
<legj*eo of heat nppli<»d was no! Hutticu»iit to exp(*l tlu* wh<)lt» of tlio waitT 
(Afni, Chvw. Pharm,^ clxv, 360). 

n. W. 


Facherite. By A. KuMNZHb (Jahrbuch f. Mineralogie, J872, 514), 

Tub following observations are supplementary to tbt‘ author’s former 
dosoriptiou of this mineral (last volume, j), 131) ; — 

Besides the forms ooB, oP, I*oo, and previously mentioned, 
there have boon observed a pyramid of the prirusipal series as w(‘ll as 
the macrodiagoual and bi-achyduigonal pair of faces, the two latter 
forms, howovci-, only in v<»ry namiw strips. The pyramid occurs 
chiefly ou the thick tabular ci-y stats. Twins are also found. 

Q’ho colour of the mineral is not onl^ redilish-brown to brownish-rod, 
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but limpid yellowish-brown, hyacinth-red, and dark brownish-black 
modifications are also found. Streak-powdor, always ochi’o-ycllow- 
Sp. gr. (allowance being made for adhering quai^tz) = 

Part of the vanadic oxide in the mineral is replaced by arsouic and 
phosphoric oxides, its composition being 

BijOs. VA- PjOg. 

72-16 22-iy 3*66 1-34 = 199*35 

H. W, 


Analysis of Syngenite, a New Mineral from Ealusz in 
Gallicia. By H. Voljebb (Ann. Chem. Phavm., clxv, 358). 

Tnrs mineral was found by Zopharovioh in lino crystals on the sylvino 
druses of Kalusz.* Analysis of substance dried at 100® — 

OaO. MgO. K3O. 3O3. ITrtO. 

16*97 0*46 28*03 49*04 5*81 = 100*31, 

leading to the formula CaS04 . K2SO4 4- H2O, and showing that ibo 
mineral is closely allied to polybalite, for which it was at first mistalcon. 
If indeed in the formula of polyhalite, 2CaS04 . MgSOx-K^SOji + SHA 
the MgSOi be replaced by K2SO4 and the whole divided by 2, wo 
obtain the formnla of syngonite. 

H. W*. 


Analysis of a Famace-prodnet containing Magnetic Iron 
Oxide. By H. Yolkeb (Ami. Chem. Pliarm., clxv, 356). 

This mineral was found in a cleft of the hearth-stone (consisting of 
qnartz and day) of the coke-fed blast-fmTiaco of Prcvuli in Oarniihin, 
and has doubtless been foimcd there. It consists of fine HtooJ-grey 
closely intei’grown crystals, strongly magnetic and having a sp. gr, df 
5*63. Qualitative analysis showed that it consists of foiTonH nud ferric? 
oxide, with hnees of manganese and of silica or an insolublo silicati?. 
The quantity of ferrous oxide was dclennined by dissolving the niiiuntil 
in hydrochloric acid, and titrating witli pcrmaugaiiaticj ; the tt*rri(; 
oxide, both by difibrence, and directly by heading a portion of the koIu- 
tion in a closed flask with hydrochloric acid and |K)taHHtuni iodide, 
whereby iodine is set free in the proportion of 2 at. 1 to 1 mol. I^VaO;!-— 

PeaOa.d- 6HC1 + 6KI = 2Pcl3 + BH 2 O + 6KC1 + 1., 

and estimating the free iodine by Bunsen’s method. 

The mineral was thns found to contain 76*2 p.c. ¥c and 23*8 0, or 
79*83 PeO and 20'11 Fe-A. 

Xiieben in a note to this paper observes that the occurrence of cry- 
sta!ffised magnetic iron oxide as a fumace-prodncc has often bo(‘ii 
noticed before, bnt that sneh products have hitlierto been found to 

* Ohe phywcai a»d caystaakgraplu^ chaxactew of the raiiieral are doBcribed by 
Zepharovioh m the June number of Lotost 1872, ^ ^ 
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apfroo in coinposition wiili ilie natiinil mineral FojOi, or FoO.'FoiOj. 
The prtxlncfc above clesei'ibed however, both from this and from 

the common scale-oxide ffjcMierally ref^iirdeil as FettOq = OKoO.FoiOj, 
or by some cliemisiH as KogO? = I'FoO.KejO,), its specific gi*iwifcy being 
hiirlicr, and its coinposition agi'c^eing with the formula FcuOw or 
OFeO.FoAs 

The consiiiiition of those thix'O vaneiies of feri*oso-feiTic oxide may 
perhaps be icpreseiited by the following Ibrinulie: — 


Magnetic iron ore, 
Fe^Oi. 




Scale oxido, 

FCvjOq. 

Ko-O— Ko/ 
'^O— Fev 
^O— F^® 

Fts. 

\0— Fo/*^ 


Fiu'n«(‘0 prorluci, 

FoiiOis. 

O— Fe— Ov 
/ vFo 

KtwO— Fe— 0/ 

\0— Fo— ()\„ 

>Ko 

^O— Fo— (K 
Po — O — F e — pQ 
\o _pv_o/ 

H. W. 


On a Meteoric Iron lately found in Ell Dorado Gounty, Cali<* 
fomia. By 0. U, Shijpard (Americau Journal of Scieuco [o’], 
ill, 438). 

This mass of inm, weighing 85 pounds, wae found in a liold. Its sur- 
face shows the indentations common to those bodies, the crust or 
coating being partially oxidised. Turnings takeu from it exhibit a 
sp. gr. of 7'‘80, which is perluips a little aliovo that of the mass, owing 
to slight condensal ion in t he ac*t of sepiunfcion. 

Tho fragments examiiuHl wore freo from sulphur. A single analysis 
made on a giiini of material gave 88*02 p.c. iron, 8*88 nickel, and 
8*50 of insoluble matter, consisting of a niixturo of ferrous and ferric 
oxides, with minute silvery part ides of supposed meiallie pliosphitles 
(schreibersito) = I00**k). 

Tho amount of mutiTiul at cninuuuul was too small to allow of 
waroh for tlio other laetals usually found in inetoorio iron. 

11. W. 


On a Meteorite which fell at Ibbenbiihren, in Westphalia. 

J5y S. voRi Uatii (Bogg. Ann., cxlvi, 4tJ3— 

Tins meteorite fell on the I7tli of June, 1870. Its fall was witnessed 
by a peasant, who two days afterwards found it buried in a ])athway, 
7 decimeters below the surface. JJoibro veadiing the ground, one ond 
of tho stone liad split off, and a fi*}igmont of the detjudied 2><^riion, 
weighing 30 grams, was found some 300 yards away. 

Tho general foim of the meteorite is that of a flatteiuMl spheroki. Its 
dimensions are; length, 0*125; breiwlth, 0*112; thickness, 0*003 
motel*; probable length befoio fnicture, 0*180 meter. Thu oxtorior of 
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the stone consists of a black layer, scarcely 0*1 mm. thick, which is 
not smooth and even, but covered with a number of extremely line* 
fused granulations. When examined with a magnifying glfiss, tlio 
sui'face exhibits innumerable branching cracks, which penetrate into 
the interior of the stone, and are filled with the fused mass of tho 
exterior. Inside, the meteorite is much lighter in colour than motoor- 
ites generally- It consists of a greyish- white mass, interspersed with 
a very large number of irregularly distributed ciystallino ginnulos of a 
light yellowish-green colour, some imperceptibly small, others of con- 
siderable size, and mostly several millimeters in length. Those crystals 
belong to the rhombic system, but it has not been found possible to 
determine their exact form. Then* mean specific grajpiiy is 6*426. Au 
analysis of them gave tho following result — 

SiOj. FeO. MnO. MgO. CaO. AjJbj. 

54-51 l?-53 0-29 2G‘48 ]-04 1-20 = 101-00, 

showing that the ciystals are bronzite, with a largo propoHion of 
iron. 

The mass of the meteorite, in which the crystals are embedded, is 
finely granular, white or light gi*ey, and very bnitle. Its specific? 
gravity is 8*404. Two analyses of it show that it is almost idontioal 
in composition with the crystals of br6nzite contained in it. 

The Ibbenbuhren meteorite is remarkable for the simplicity of its 
constitution, consisimg as it does almost entirely of a single siiicaio, 
bronzite. It contains no chrome-iron ore, which is almost always 
present in meteorites, and no trace of any sulphur-compound. IVaces 
of metallic iron, however, appeaa* to be present. Tho surface of tho 
meteorite is distinctly atti*acted by the magnet, a portion of tho few'ous 
oxide of the bronzite having been convei*ted into magnetic oxitlo by 
the combined action of the oxygen of the air and a high tcmporuturc. 
At present only three other meteorites of similar constituliou arc 
known : the Ohassigny meteorite, consisting of olivine ; the Jiishops- 
ville, of enstatite ; and that which fell at Alauegaum, in IlindoKtan, in 
1843, and consists, like the lorcbcnt, almost enth*ely of bronzite. 

d. It. 

Untisual Amount of Ammonia in a so-called Spa Water. 

By 0. A. Cameron (Chem. Hews, xxvii, 6), 

A SPRING situated at Portobollo, a suburb of Dublin, has been ibr many 
yeai's in some repute as a sulphur spa, and wonderful cures have bocai 
attiibuted to the use of its waters. An imperial gallon contains — solid 
matter's (chiefly calcium carbonate), 24*236 grains; chlerino, ]*ll 
grains ; organic nitiogen, 0*0035 grain ; organic carbon, 1*26 grains ; 
ammonia, 0*562 gi^; hydrogen sulphide (all, except a trace, com- 
bined with ammonia), 0*406 grain; nitrites and niti*ates, fiunt traces. 
Five gallons evaporated nearly to dryness gave a remarkable jelly- 
like residue. The water is clear, of a very light yellowish gi’oon coloui*, 
and has an odour of sulphuretted hydrogen, which passes away after 
an hour or two. Only minute quantities of iron and silica ar'O proseut, 
and there are no sulphides, except tfie ammonium sulphide. 
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Tlioro is notliiiig in the waior io nccoTiiit for its reputed medicinal 
qualities ; but tlie enormous uuionnl of ammonia which it contains, 
when comparcsl with the minuie quantity of albumiuoid nitrogen, is 
very romaj’kablo. 

Go>idributhn to tho Tlioonj of Twin-cniMs. By E. Rjuuscir 
(Pogg. Ann , c\lvii, 5G1) — 590). 


Oo)drihutio}iii to Micnmihu^talof/if. By A. v. Lasaulx 
(Pogg. Ann., cxlvii, 2B3 — 307). 


Gr^sfallograjihic Ve^o qifwn of Anort/uto. By Q. VOM Ratu 
(Pogg. Aun., cxlvii, 22 — f>3). 


Ajp^pearancos iproduvdl in Galespar by Vresmre, By E. flnusoir 
("Pogg. Auin, cxlvii, 307 — 311). 


On the Gm*itmhmi Region of North GaroUna a)}(l Goorgiit^ with, deserip-* 
tioiis of Two (hgontic (^ryrtfah of that HjiecUs (cmifhniafionY 
(Amor. J. of Sci. [3], iv, 175). 


Descripflon of a Grij^tal. of Anduhimlo from Delaware Gmmfy^ Ponnttyh 
vanion By Jamms D. Dana (wAoner* J, of ScL [3], iv, 473). 


On the Qimrkito^ Limchfouc^ and Ansoriafed TiocJcit of the Viohiify of 
Great Partington^ Mans. By Jajmks 1). Dana (Amor. J. of Sci, 
[3], iv, 3G2, 450). 


Organic Chemistry. 


The Law of Boiling Points of Homologous Organic Com* 
pounds. By Is. tmd E. PueiioT (Oomnt. rend., Ixxv, 

1410 — 1445 ); 

It is generally held that, in the e.«iso of a series of orgiinic <soinpoiin<lK, 
tho formuhu of whoso temis difler by the eonsijiiil addiiiou of the 
molecular group OIL, tliero exists between ihe boiling poinis of <ho 
several terms a consiatii difl:brcmc(‘ of tcunperature. Tlu^ aruount of 
this ditfeiouco is c*stiiuatod bometnuos at 22' O., somolinieb at 21“, or 
20^ or oven 19*". 

This law is made use of as a direction in i*ooiifying or isolating bodies 
but little known. NeveiKjholess, tho authors are of O]>inioii that it 
cannot be hold as a really exact law, and, having in hand a largo 
number of organic products in a pui-o state' and relatively in eousidor- 
ablo qujmtity, tho result of researches on tho alcohols of forinontation, 
they have examined tho boiling iwints of those products with a view 
to dotonuino how far it holds true. 

VOL. XX VI. 


T 
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Ten series of compounds were examined, and the boiling points of 
40 substances were determined, and are given in the paper. Some of 
them are slightly different from those given in the tables in Miller’s 
Chemistry, vol. iii, p. 943 (4th Edition) ; and some addiiiional numbers 
are given. As far as the law is concerned, the results may be summed 
up as follow: — 

The series examined were: (i) Monatomic alcohols, 5 terms; 
(ii) Methyl chloride series, 4 terms; (iii) Bromides, 4terms; (iv) Iodides, 
4 terms ; (v) Acetates, 4 terms ; (vi) Propionates, 3 terms ; (vii) Buty- 
rates, 5 terms ; (viii) Valerates, 4 terms ; (ix) The aldehydes of 
the same, 4 terms; (x) Acids, 3 terms, beginning with pi*opionic 
acid. The following table shows the mean difference between the 
boiling points of the several terms per addition of 011^ in tho formula, 
and the greatest departure from the mean, per cent, of tlio mean, that 
is exhibited in the series. 

Kean of diiTerenoes Greatest departnro oxliibitod 


Series. per Cllj. per cent, of moan. 

I 16*55 - 89*5 

II 30*3 - 257 

m 25*8 - 28*2 

rV 26 2 =fc31*6 

V 19*2 -f 56*2 

VI 17-85 - 40*6 

Vn .... 19-2 -24*5 

Vin.... 18*2 +18*1 

IX 25-2 - 3?*2 

X 1825 ±23*3 


Among the means themselves it will be seen that groat difforoncos 
are found. The results here given show that the law is far from hold- 
ing in tlie cases here examined. 

On examining the pariiculars of the numbers obtained, a fact worth 
noticing presents itself, viz., that the differonoo botwoou the boiling (om- 
peratu 2 *e of tbepropylio and butyliotenns in each HorioH is loss ilian tho 
difference between any other two succeeding tonus in tho satno Ht‘rit*H,* 

J. T. \l 


On Several Groups of Isomeric Bodies derived f5pom the 
Fermentation Alcohols. By Is. PiBRiiB and Ed. Puohot 
(Oompt. rend., Ixxv, 1594—1602). 

The aldehyde, OnHauO, derived from a monatomic alcohol, ^ ^0, 
is isomeric uith the compound either, 

considered as resulting from the union of tbe'^ethor belonging to tlio 
same alcohol with the corresponding acid anhydiido. 


, l>e expected lo foUow from tho fa<‘t Uiat tlio proiwl 

alcohol of fermentafeon i& a normri alcohol, •whereas all tlio other i'ermeiSatiMi 

^erence between these two classes of alcohols 
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It. is also iflOTnono with iho uciddevivod from tho alooliol 02uIl4n + 20. 

An cxam]do of Ihis iltniblo isoinoinsm is riiniibliocl by acoticaldoliydo, 
ethyl acetaU', and bufyrie sun'd. 

Rinulnrly a simple cthov ofibc foiin (( 1 „TT 2 ii ^ O^O is isomeric with an 
alcohol of iho form C 2 „ll,„ | ^O. Wihyl oiher, for example, is isomeric 
with butyl alcohol, methyl ether with ethyl ahudiol. 

But ill all these eases the ditrorcni niembors of those s^*oups rescrablo 
each other only in composition, without exhibiting, in any respect, a 
corresponding agreoniont in ])roperties. 

By the mutual reaction of a monatomic alcohol and an acid derived 
from another monatomic alcohol, two distinct compomul ethers may bo 
obtained according as the fii'bt alcohol is employed with tho acid 
derived from the second, or r/cr aemt. - 

These two otlu‘i*s are isomeric with each other, and may bo repre- 
sented by tho formula} 




} 


0 , 


and 


+1 J 


Tlio name reciprocal i Mi me rid cm may be applied to this class of bodies. 
Ethyl foMuatc and methyl acetate, propyl foi*inale and methyl propionate 
furnish examples. 

A third class to wdiich tho authoiu apply the name inomerides hyconi-* 
jpenmtion^ includes not only cciinpound etliers which belong ai*tho 
same time to tho class of reciprocal isonieridos (as, for instanee, butyl 
acetate and ethyl butyi*ate), but more gencTally all in which the 
deficiency of carbon and hydrogen in one of tho const ituent radicles is 
made np by a corresponding increase in tho oiher. Ethyl valerate and 
propyl butyi*ato furnish an example. 

In a considerable immbcr of tho pairs oC isomondos belonging to tho 
last two classes, the authors have tmeed anahuost eompleto identity of 
pro})eriios, C‘xl ending to boiling point, odoim, specific gmvity at 0" and 
at boiling point, and spe<‘itie volume. In a few cases, then^ is a 
differenee of some degivcs iu the boiling [voinl, and slight diB(H)rdane« 
between tho numbei*s r(»j)i*(wonting the density and s])ecific volume of 
the liquids nnder comparison. Whether i lie values thus (dduimMl are 
to be rc'gavded as nu‘rely appr<»ximate, and likely on r<'.exaniinaiion to 
be replaced by others exhibiting tlu* perfect agreeriuuit so si.rikingly 
shown by the others, is a point upon which iho authors ai*e undoeided. 

W. A. T. 


[Nalo hj j^/w/rnc/or.— Qcnoml formulro for Ihoso pairs of isoinoric 
others may bo written more coiuMsely. 


Whore 

m + == -j- n\. 


•00.0JT,„^x 


and 


fOO.CULn.^, 

lOCUl»„M 


Tlio constitutional fonnula} of those paii*s of others in which tlurro is 
idtmtity of properties, show tliat they <‘outain the same ai<oniic grou|)S 
and tho same numbor of groups, though of course in (lilloront order. 
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This Tnll he seen in the following examples. The boiling points and 
other numbers are those given by the authors. 


Ethyl isovalorato. 

[GO CH,0H(0H3)2 

lO.OHaOHs 


Propyl iBobutyrato. 

rco.OH(oii,)2 

to.OaOH^CH, 


BoiHng point 135*5° 

Density at 0° *886 

„ at b.p *5^44 

At. vol. at b.p. ...... 2184 


185° 

•887 

•745 

2181 


In those cases, however, in which the authors find only a closo 
resemblance but not identity in properties, an examination of thci 
constitutional formuliB will show that the two substanees, though 
possessing the same total composition, do not contain exactly tho same 
atomic groups. 

The following are two examples taken fi*om the paper : — 


Propyl formate. 

roo.H 

tO.OHaCHaOHi. 

Boiling point 

Density at 0° 

,, at b.p. ..... • 
At. vol. at b.p 

Isobutyl acetate. 

fCO.CHs 

IOoh20H(oh:3)*. 

Boiling point 

Density at 0° 

„ at b.p 

At. vol. at b.p 


Ethyl aeolato. 

rOO.CHi 

\O.OlI2CH3. 


82-?'’ 

73° 

•919 

•907 

•823 

•814 

133? 

1349 


Pk^I prq>iona<o. 


rOO.CHjOIT, 

lo.oji,cu,cir,. 

IG-S" 

]2'k7r>" 

•905 

•1)02 

■77H 

•703 

18{i4 

i!)oa 


The authors appear to toko no account of tho (liiToronwH whw'h 
nught expected to occur in comparing dorivativoH of Ui<* normal and 


w. A. T. 


Combined A^oa of and Pressure upon the Paraffins. 
1-28).^' clxv, 

already been published in this 
Jonr^ ([2] X, 802). The present oonmmnication gives a full 

and® analyses of 
0. S. 
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Nitro-Compounds of the Patty Series. III. By V. Mkyku and 
A. RiiiLUflT (L)cut. Ohoni. (Ics. Bor., v, 1021) — 10310. 

The cotnpoTind obtained by precipihitinjjf nitroinotliano with alcoholic 
pota&h has the composition 01L.iNa(N0j) + and loses tho 

ethyl alcohol when it is kept over hiilplinric acid. The sodium- 
compound cam Ito kox)t in closed vessels without undergoing any 
change, but on exposure to tho air it rapidly decomposes, ami a con- 
centrated aqueous solution njiclergocB, in a low auinutes, spontaneous 
decomposition with clovtition of tcinpcraturo. 

Tho con*ospondiug morcuiy-componnd is obi {lined as a yellow powder 
by precipitating the sodium-conjpound with a solution of mercuric 
ohloiido. In tlie dry state it is a most dangerous substance, which, 
when stiiTcd up with a ghiss rod, explodes with fcaiful violonci'. 

In order to obtain nitroacotono, acetyl chlovicle was added to tlio 
sodium-compound susponded in other. On adding wakn* after the 
very violent reaction was over, white flakes separated out, consisting 
probably of a prodiujt of condensation. 

By acting with acetic anhydrido on niti*o-othano, a crystiilliiio solid, 
fusing at a low tompomturo, was obtained, which appoai*s to bo nitw^ 
0.,IliNO,--OO— Oil,. 

When sodiiim-nitromotluino is acted upon by cblm*ooarbonio other in 
prosonce of absolute alcohol or other, a brown oily body is formed, 
which is carbonized by distillation; it is not improbable tliat’this 
substance is uitroacetic oihei\ 

By adding bromine to an acjuoons solution of sodium-nitro-othane, a 
heavy oil is obtaiiiocl, which, when frood from some uujiUorod nit ro- 
othano, boils at 1 -52® — 15?®, and smells liko cbloropi(stili. This compound 
contains 10 pei* cent, mom bromiuo than that i*oqnlrod by tho formula 
G,HiBr(NO,). It dissolves with rise of temperature in coucoutmtod 
caustic potiisJi, and on cooling, orystiils resembling ])olasHiuiu picrato 
separate out. Tt is very explosive, not only in the dry state, but Jils(» in 
concentratod solution^ On touching a thick glass tiib<^ ctnitaiiiing tho 
liquid with a rotl-hot glass rod, it was shattered ti) pioc(*H. This 
body is, perha'r)s, tho potassium compound of nilro-othyl alcohol 
0»lJiCKOu)OK. 

Normul CaHtNOa, is produced, iogctlu'r witli^ Homo 

propyl nitrite, by tho action of propyjj itxlido on a mixture of ixpial 
volumes of dry silver nitrite and sand. H is a limpid mobile lujuid, 
very little heavier than watcT, and boiling at 1 22 **— • 127®. Uh pro- 
perties are very similar to those of ni tiDoiluino. Tho sodium-ctoinpoimd 
gives characteristic proeipitaics >yith salts of tho heavy metals. (8oo 
next paper.) 

0, S. 


Nitro-Compoxmds of the Fatty Series. IV. By V, M w vje » and 
0. 0nuJNA.0Ki (Dent. Ohom. Oos. Ber., v, 1034« — 1038), 

!«■ the preparation of nitroothano part of tho ethyl ioib'do always roiruiins 
miaotod upon, whilst otlier iodides are completely docomposeil by silvor 
nitrito. To convot*t all tho ethyl iodide into tho nitro-componud, tho 
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product of the reaction is first distilled from a water-bath as long as 
ethyl iodide mixed with some nitroethane comes over, and ihon tlio 
pure mtroetliaixe left behind is distilled from an oil-batli. The residue 
is powdered, and the first distillate gradually added to it, wlion all the 
iodide will be converted into the nitro- compound. 

Isonitropj^qpane is obtained, together with isopropyl nitrile, in a 
similar way as the other nitro-compounds. It boils at IIS'* — 117“, 
its sodium-compound is deliquescent, and more soluble than that of 
normal nitropropane. 

The heavy metals give, with the sodium-compounds of nitro-niothano, 
nitroethane, and the two nitropropanos, such charaoleristic pre(ii- 
pitates, that these reactions may be used for distinguishing thc‘SO nitro- 
compounds, as the following table shows. KitroponUuic docs not form 
metallic compounds. 



Mercuric chloride. 

Mercurous nitmto. 

hVrrir* chloride. 

Sodium 

nitromethaue 

Light yellow 
precipitate ; 
explosive. 

Black floeculont 
precipitate. 

Dark brownish-rod 
inrceipilttlo. 

Sodium J 

uitroethand 1 

White crystalline 
precipitate. 

Dirty-grey 

precipitate. 

Blood-rod 

coloration. 

Sodium nitro- j 
propane (uornuil) 1 

White crystallmo 
precipitate. 

Black ilocculont 
precipitate. 

Blood-rod 

solution. 

Sodium nitro- 
propane (iso) 

White crystalline 
precipitate. 

Black flocculent 
precipitato. 

Bloocl-rcd 

solution. 



Copper 

sulphate. 

Lead acetate. 

Silver nitrate. 

Sodium 1 

nitromethane 1 

0 

Ghrass green 
precipilato. 

Wliito 

X>reoipitato. 

Wliilo jirocipitnto, 
turning olinost 
immodialoly block, 

Wlxilo imTipitalo, 
soon turning 
brown. 

Sodium [ 

nitroethane ) 

0 

Deep green 
solution. 

0 

Sodium r 

nitropropane 
(normal) l 

B 

Deep green 
solution. 

mite 

precipitate. 

White precipitato 
gradually turning 
brown. 

Sodium r 

nitropropane 
(iso) L 

0 

Deep gi-een 
solution. 

0 

Light-yellow 
procipittito, soon 
turning black. 


a H. 


PercMorinated Methylmercaptaii, ByB. Eathke 
(Deut- Chem. Ges. Bor., v, 798). 

This ^dy is easily obtained by acting upon carbon sulphide oonta3Ti« 
ing a little iodine with dry chlorine, with the aid of boat. Besides tlio 
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OOI4 and ROI3 formod at tho aamo time, tliore w at least one otlioi* 
product, a body wbicli crysfallisos out after tho distillation of the more 
volatilo products, and when rccryatallisod forms sbiniufjf prisms having 
the composition. OaOUSa- This body is rc^solvtul by distillation into 
OSCli and SOI®. Tho compound OSOh is more easily obLaiuod by 
treating OObS with finely-divided silver. 

J. ft. 


Action of Carbon Sulplaooliloride and Ferchlorinated Methyl- 
mercaptan on Aniline, By B. Ratiike (Dent. Ohoin. Q<»s. Bov., 
v, 799). 

OSOh, acting on aniline not in excess, forma phenyl sul})hoeyanate ; 
with excess of anilino tho product is diphenyl urea, which is oonvertt*d 
by more OSOl® into phenyl Hulphoc3rariato. OSOb in elh(Toal solution, 
yields with aniline not in excess, the compound CI01.ivS.CUl8 a thick oil, 
which decomposes in tho wator-batli, evolving liydrochloric acid ; it is 
converted by alcoholic potash into 011CbS(0.0fllt5), a boily ci'ysbil- 
lising in long prisms. OSCI4, with excess of anilino (more ihati 
2 mol.), acts in tho same way at fii'st, but after evaporating tho other, 
tho residue solidifies, tripliouylguauidmo being formod. 

J. ft. 


Behavlotir of Bther in Contact with varioua Substaacesw 
By A. Lib BEN (Ann. Ohom. Pharm., clxv, 134<). 

Pure ether, when sliakon with water, does not communicate to tho 
water anything capable of yielding tho iodofoi*m renetioii when treated 
with iodine and potsish ; such other can ho obtained by distilling puLrilitHl 
other two or tlireo times over sodium, tho ontranco of moisture* b<*iiig 
provontod by moans of a chloride of calcium tube ; such other does not 
give tho iodofonu rea<ition oven afU*r sttwiding l;^ year in well-c*losed 
vessels ; if, however, it ho mixed with water or dilute sulphuric arid, 
and heated to 100® for a day, a strong ioiloform reaistion is t>btain<nl, 
and when it is kept in contact with wak*r at tho ordinary tom peraturo for 
three or four months, tho same 1*081115 onsnijs. 

Pure other sealed up with fi*agmonts of sodium, caustic ])ofnHh, or 
potassium carbonate, was unafibcfiod oven nftc^r many inontlis ; but in 
contact with calcium chlonde, sodium chloride, or (‘oiiixu' sul})halo 
(anhydrous) clocomposition icok place, and a body which yielded tho 
iodoform reaction was pi*oducod. 

Tho author coiicludos lhat bases do not cause tliis change in others, 
while neutral salts and acids do; possibly othylai»os arc formod, 
thus — 

OnSO. + O.H.O.O.H. = 0. { gSS. OOJI. 

or possiUj iho etibor splits into alooliol and oUijlenu. 


0. It. A. W. 
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Etliyloxy-oxalyl Chloride. By L. Hf^nry 
(D ent. Chem. Ges. Bor., v, 911)). 

In the hope of obtaining either the ether of a kotonic acid (OJEj,, , i) — 
GO — COfOC^Hs), or that of a tertiary alcohol acid C(CnH3„ ^ i)j(()II) 
•- OOCOOaHfi), the action of organo-zinc radioalb on othylo.^y-oxalyl- 
chloride, 0001 — GOCOOaHs) was examined. 

Two proportions of zinc-etliyl and one of this latter substance woix) 
gradually mixed in a cooled vessel ; a vigorous roaction ensued, and 
a combustible colourless gas, probably ethane, O^Hi., was gvoIvimI : on 
addition of water, more ethane escaped, and zinc hydra! o was formed, 
an oily layer being separated; the whole was distilled and the <Hhiillalo 
treated with potassium carbonate ; the oily fluid protlucod boiled at 
175° — 176^* at 750 mm., and had the vapour-density 5‘fi(i; it wns 
found to be identical with the eihyl-dieihylglycollate, or oihyl-loucato, 
ofFmnklandand Duppa, 0(CiH5)2(0H)— 00(0.0,115). 

Hence, when ethyloxy^oxalyl clilorido is subjected to trc‘atmont with 
zinc-ethyl and water, the product bears to it the i‘olation of a tertiary 
alcohol to an ordina^ oxychloride (0uH,,^+i)C00l; when kotones 
bodies of this latter kind are similarly treated, however, arofomod and 
not tertiary alcohols (Butlerow). 

In the hope of obtaining mesoxalio ethor by Iho decomposition of 
potassium etbyloxalate thus — > 


OOCOCaH*) 

io( 

00 ( 

io(O0s®,) 


OO(O.OA) 


00(0.0,H,) 


latt^ was carefrillj' healiod with aboat twico ita woiglit ol* i<aiu]. 
^cohol and oxaJic ether were obtained as a dwtillato; iMwwhly, tlioiv- 
for^ the wtassium etbyloxalate booomos potaHhinni oxivliHo + otliyl 
oxalate on hating j or possibly tho nasoont inosoxalio diior is ftirtluir 
decomposed into oxalic other and 00. 

The SiTitecm proposes to obtoiu tho tddehydo oormnKmilhig lo oiiiyl- 
pxy-oxalyl chlmdo, riz OOH-00(OOJ1,), and alsJi tluit 
mg to t^ e%l-oxyglycollyl chlon'do, 0001-0111(0.0^11*), imw 
^ondy dos^bod by hhn, vk. OOIT - OH,(O.OiI I.) j tlioho l«.(lii« 
Sy glycoUio aldohydoH rospoo- 

OOH— OO(OH), and OOH— OH,(OB:). 

0. It A. W. 


DeeompositloD. of Chloral 
of Olyeerin. and Heat 
1628—1630). 


Hydrate by the Combined Action. 
By H. Btasson (Oompt. rend., Lexv, 


Wamt chloral hydrate is heated with five tinios it weight of syrupy 
glycerin, a legnlar reaction begins at llO' and goes on up to 230'', at 
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which tomp(*raf)Tiro tlio opovafcion ha a to bo stopped, in order not to 
complicaio iho n'Miilts. The disiillalo consihiH of ohhn’ofonn, formic 
acid and iindooompost*<l chloral hydraW, besides soiuo hydrochloric acid 
andallyl fonuato, which ai*o socoudary productH. 

0. S. 


Use of the Compound of Dextroglucose and Sodium Chloride 
for the Titration of Fehling’s Solution. % 0. SoiiiulbiiGsu 
(Deut. Ohotu. Gcs. v, H02). 

Tub componnd 2C(,rruO,,.NfiCl + IfsO, is easily obtained in Ixsantifnl 
crystals, by allowing a conceutratcMl solution of grapc-suc^ar (as freo as 
possible fioni dextrin) and sodium chloride to si and for some time. 
The crystals, which ai*o penuanent in the air, neither hygivwoopic nor 
eftlorcscout, aro recommended by the author for the titi*ation ot 
ing's solution. 

• J. It* 


Preparation of Pure Dextroglucose. By Prolbssor Sojiwabz 
(U eiib. Ohom. Ges, Bor., v, 802). 

Oanb-sugak is added to 80 p.c. alcohol conhiining a little hydrochloide 
acid. The sugar gnulaally dissolves, and after a timo cliomically pure 
dextroglucose is deposited. 

J, li. 


Derivatives of Sulphocarbamic Acid. By 11. IXiiASiwwTZ 
(Dout. Ohom. Oos. Bor., v, 802), 

Ammonia and carbon bisulphido acting upon each other inprosouco of a 
third body (camphoi*, phenol, 4fec.), which, according to tho autlior, 
can exert only a catalytic action, produce largo nearly colourless 
crystals of a compound reprosentod by tho formula, OilfioNiSa : 

2CS» + 4mi, « CJlioNiSj + JlaS. 

This compound ])roduooH in stdine solutions, white pr(*ci])itak‘H 
which rapidly blacken ; cui)])er-8allH alone give a pcrmanc'ut ytdiow 
procipitate having tho formula showing that tli(M>rigiual 

compound is an ammonium-Halt, 0»lI|4NaS,i(JS[Jli)a, Trcnlc'd wilh w<«ik 
oxidising agonies, it yields ummonium chloride and sulpliocyiniate, and 
a l) 0 (ly CaUiNa^j, which (uyshdliscs in shining scales, is nearly in- 
soluble in cold water, and is ivsolvod by boiling with water into 
annnoninm sniphocyaiuilo, carbon sulphide, and siilpliiir. When aniline 
is mixed witli carbon snlphido mid ammonia, an mulino-salt cor- 
responding to tho first compound is produced, OuJIiHNiHjss: 
03 HssNaS:,(E.Coll 7 N)a. It is resolved by boiling with, water into sulpho- 
caz'bauilido, carbon sulphide, and ammonia. 

All those bodies aro regarded by tlio author as d(u*ivativcs of sulplio- 
carbamio acid. Tho eon*csptmdiug hydrogcu-compouuil (CaUiNaSa), 
which has not yet been isolated, stands in tho same I'clation to oar- 
bumic acid as docs ethyl sulphide t>o mercaptan. 

J* It* 
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Carbonic and Sulpbocarbonio Ethers of IsobuiylalcohoL 
By B. Mylius (Deut. Ohem. Gres. Bor., v, 972 — 977). 

Isdbwtijl cTilm'ocurhonate, j. CO, is formed by saturating isobutyl- 

alcobol with carbon oxychloride. It is a liquid, resembling the cihyl 
compound, and distilling with much decomposition at 130® — 140®. 

^ TT ^ 1 

With ammonia it yields isobutyl tirethane, > OOj, a solid melt- 

ing at 55® and boiling at 206° — 207°, and not at 220®, as stated by 
Humann, who obtained it by the action of cyanogen clilondo on iho- 
bntyl alcohol. 

CHOI 

Isohdj/l phenyl urethane, (j ^ CO, obtained by mixing ethereal 

solutions of the chlorocarbonate and aniline, ciysiallises in soft wliiit* 
needles, melting at 80° and boiling at 216’, a small porfion being 
resolved into the alcohol and phenyl cyanato. It is itwlily soluble in 
ether and alcohol, but sparingly in water. The corresiJonding toluidino 
derivative was obtained from liquid toluidine boiling at 198®, It is 
an oily liquid, boiling with partm decomposition, at 275° — 280°. 

Hot isobutyl alcohol forms a syrupy solution with caustic potash. 
When to the cold liquid carhou sulphide is added, potassium bnhjh 

xantJionate, | OS, separates out. This salt crystallises from 

alcohol in yellowish white needles, and is resolved by destructive dis- 
tillation into carbonic oxide, isohutyl sulphide aud potassium sulphide. 
The sodium salt is a similar body, which is very freely soluble in watcT, 
alcohol, and a mixture of ether and alcohol. 

CHOI 

Isobutyl-ethyl xanthoiiate, ^ obtained by hoaimg the 

potassium salt with ethyl iodide to 100°. It is a yellow li<|uid boiling 
at 227° — 228°, having a disagreeable smell and a taste like atnVtHul. 
By the action of isobutyl iodide on the potdssiiim salt, the ether 

C^hIs } produced, a liquid boiling at 2i7° — 250”. T'Ik' e(»rre- 

sponding amyl-etber is formed only at 140°. It boils at 2<>5° - •270°, 
with decomposition, being partly resolved into coi^boiiic oxiile, and tin* 
sulphides of amyl and isobutyl. 

C H OCS ) 

Isobutyl tlioxy^ulpliooatbonafe, Q^QQg | is obtained m a yellow 

heavy oil when chlorine is passed into an aqueous solution of the poios- 
sinm-salt. By the action of sodium, it is converted into sodium 
isobutyl xanthonate, and when ammonia is passed into its ctlieival 

solution, it yields the semi-s^hmetted wrothane, | CS, crystal- 
lising from alcohol or ether in large, yellowish white rhombic plates, 
melting at 36°. ^ On distillation, the greater portion is resolved into 
cyanic amd and isobutyl mercaptan. 

When ethereal solutions of equivalent quantities of aniline and 
isobutyl dioxysulphooajrbonate are mixed, tbo liquid becomes warm, 
sulphur separates out, and on evaporation a robiduo consisting oX a 
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mixtiirc of isobufyl plumy Isiilpliocarbamaic and cliplionylsulplio-uroa ia 
lofLbolihul. tn this rcwtiou first the uvolhane 

formed, togothor ■with anil i no isobuiyl-\aiiilionato; the bit tor com pound 
easily splits up into aniliiio, carbon sulpliLilo jiiul isobuiyl alcohol, 
and the aniline thus set free tfansforms thi‘ uroLhaiie into the &al])ho- 
nrea. 

To prov(*nt the action of aniline on tb(‘ urethane, ilii‘ liquid has to 
bo kepi cold, and as soon as the so]iai*ation of sulphur censes, a quantity 
of hydi’ochlorie acid must be added, which is suHicieni to ncutiidiso 
half the anilino employed, phenyl urethane thus produced, melts 

at 75**, and Las a bitter taste and agi*eoable odonr. It cannot be <Us- 
tilled without decomposition, but ovapordtoB completely on a water- 
bath. 

0. S, 


IsobutylsTilphonic Acid. By E. Mymus (Ueixt. Ohem. Qop. Bot\, 

V, 078). 

This acid is obtained by oxidising isobuiyl xuereapian with nitrh* aeid 
of spec. gray. at the same time an oily eompouud is formed, 

which, liowcver, is not the chief pixuluet of Uio miction, as numaim 
states, the quantity of it ’beiug smaller the piuur the nioreaptan is, 
that is to say, the less isobntylhulplude it couiaiiis. 

By doooniposing th(‘ lead sidt of ihobntylhulplionic acid with hydro- 
gen suli)hido, and evaporating the solution on a wafcei*^bath, isobutyl- 
sulphonio acid, OiOoSOdf, ih ohkined as a syrupy liquid, whi<*h /a 
vacKo over sulxilmric aeid changes into a crystallini' inagina. The salts 
of this aeid arc all extremely soluhle in water. Hilmr ittohnfuhiifphn- 
vaifi, CiITqBOjAq, forms orystallino scales which arc not acted iqion by 
light. Uariunb iHobutifhHlphonali\ (Oiiro8()i)iBa is precipitated from a 
concentrated aqueous solution by alcohol in thin white noodles. The 
copper suit forms soft sea-gi-een scah's. 

0. S. 


Caproic Acid^ Normal and Ordinary. ByA. Liekun and A. Hossi 
(Ann. Ohein. Phann., elxv, 118). 

Tui'J normal acid prepared finmi normal amyl <‘yauido was (‘arefully 
coin])aro(l with that similarly formed from ordiuaiy amyl cyanide as to 
the following derivatives; — 

Cnirium Half , — ^^Tho normal acid, supersai muted with milk of Umo 
and after filtration treated with oxalic acid till feehly acid, depoHito<l, 
on standing long prismatic crystals having the coinpositiou 

Ca(0(,HuOj)j.HiO, the water of eiystallisation being lost at 100®. 

Tlio ordinary acid similarly tn^ated yielded crystals containing 

Oa(O.HuO,)a.:UrO. 

It is noticeable that the calcium salts of all nonnal acsids crystalliso 
with 1 molecule of water. Barone Ims examined the calcium salt of 
fonnoniaiiou butyric aeid and Onds it to bo 0 a( 0 tll 7 C)i)*.Il 20 , iho 
composition being the same whether the salt> be crystallised out fVom a 
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cold liquid or separated fi*om a cold saturated solutiQU. by wanniiip; ; 
Wriglitsou similarly finds calcium propionate to bo Ca(Cjnr,04)j.lJB0 ; 
in all these cases the water of crystallisation is lost at 100®. ^ On the 
other hand, Barone finds that fermentation valerianic acid (from oxi- 
dation of the alcohol), — gives the calcium salt Oa(03JL»Oj)2.J>llBO, 
and Markownikoff has shown that calcium isobutyralo contuius 
Ca( G4H7O2) 2* SHaO . 

Barium 8(dt — The normal salt crystallises on cooling from a hot 
saturated solution in crystals, which are probably anhydrous. 

The ordinary salt is Ba(06Hii02)8.2H20, and is less soluble in hot 
water than in cold. 

The solubilities of the above salts arc as follows : — 



Calcium salts. | 

Rariimi saUs. 


1 Normal. 

Ordinary. 


Oi*dinnvy. 

100 parts of solution saturated*) 





at 18*5 contam of anhydrous > 
salt J 

2*7 

11-8 

8-6 

at *06 


StJiyl Salts , — ^These were prepared by mixing the acids with iheir 
own weight of nearly absolute alcohol and lialf as much sulphuric ncid, 
leaving the mixture to stand for several hours, and distilling the n]»poi’ 
layer after washing with alkaline solution and with pure water. 



Normal ethyl caproato. 

Ordinary otliyl 
c*ii|)roato. 

Corrected boiling point. . . . 

166'6‘ to 166° at 735 8 into. 

160--r al 737 iimi. 

Specific graTity at (f ,, ,, 

0-8898 

0-8H7 

„ „ 30^.... 

0-8732 

0-H706 

,7 ff 40^ . • 1 • 

0-H50-t 

0-H5(»! 


It is io be noticed that the ordinary caproic acid oniploycd in i bo abt »vo 
comparison had a very weak optical action; the capn)io acid oblain<*d 
by Pranchimont and Zincke fi’om Hoi*acloiim oil coi'r(‘H[K)iulM (*\uctly 
with the normal acid, except that its barium salt coiitaiuH one niobuMtlo 
of water of crystallisation; this the aidhors consider is not a huniciont 
difference to waw:*ant the conclusion that the Horacloum msid is only 
isomeric with normal caproic acid. 0, It. A. W. 


Didenlactamic Acid and Nitrosodidenlactamio Acid. 

By W. Hbintz (Ann. Chem. Pharm., clxv, 44—62). 

The name didenlaciamio acid is employed by the author as a con- 
venient abbreviation of the term diethylidenolaotamic acid. Ho also 
proposes to use the name didmlactamlc acid in the place of diothylono- 
lactamic add. ^ 

Didenlactamic acid was obtained in an attempt to prepare alanine by 
Strecker’fl method clx,35; OUm. Soe, 18172,77). 
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In this inslance tlio produci contiiiii^d a largo quantity of didonlae- 
iamic acid and but a Hinall qnautily of alanine. It was sii}>pOHod that 
tho formation of duleiilaclainic acid took place in coiiscqncnco of bydi'o- 
cldoric acid being added to ihc aldoliycle-aminonia before 1 be addition 
of the liydi’ocyanio acid, but all HubHciiuent atleiuplH to pivpare it. wero 
fmitloss. Notwithrtianding ibis, lurtber invi»htigatioiis of tlio salts and 
derivatives of didoulactainic acitl have boon inatlo. 

Acid amnioiiiiom mlf, OJii«(Niri)NOi : oblaiiied by adding excess of 
ammonia to diilcnlaotamic aind and evaporaiing to a syrup on tho 
wator-batli ; on cooling, iiocillcs soimratcd which weio crystaliisod from 
alcohol. Tho salt separates from this solvent in rectangular tables, but 
when it is deposited from a mixture of alcohol and otlioi*, it often tfiki^s 
tlio form of noodles. It is very soluble in water, slightly soluble in 
alcohol, and iiisoliiblo in otlici*. This salt is decomposed at a U»mpcra- 
turo bolo wits meli ing point, and on distillation yiedds ammonia anda tliick; 
fluid partly soluble in water. Tho harhnn mit is obtained by neutral- 
ising didcidaciamic iicid with excess of Iwinuin hydrate, removing tho 
supeiflnons base by moans of cjirbonio anhydride and ovapomting tlio 
slightly alkaline liquid. Tho syiuipy residue winch i^omatus gradually 
dries up to a brittle fissured mixss. Tf alcohol bo addod to an aqnocms 
solution of this salt the latter is sepainted in a syrupy fonn, Tho 
action of acotio acid on it did not give rise to tho formation of a 
crystallmo acid salt. Zhic mlf, OftlldZiiNOi : obtained by boiling didon- 
laciamic acid wiili basic zinc carlx>naio and a coudderablo quantity of 
water, filtoring hot, and ovapomting.^ It consists of inicroscopical 
quadratic tables, voiy slightly soluble in water, but easily soluble iu 
hydi'oohloric acid. Owlmiiinb OelloOdNOi: obhiined by boiling a 
dilute aqueous solution of clidonlaotamic acid with cadmium carbonato, 
evaporating ibo solution, treating tbo residue sevoml times with liot 
water, and pressing tho undissolvod portion. It may bo obtiaincd in 
microscopic needles by boiling its cold saturated solution. This salt 
is very soluble in cold water, although it dissolves but slowly. Ilio 
solution, ou ovapomtion over sulplniric acid, yields a syrupy rosidue, 
which gradually boeoincs opaque and partially solid. While the syrup 
remains irauspawut it dissolves itiadily in cold water, but wlion it has 
become solid and opaipio it is no iong(*r easily soluble, I'lu* author 
considers that tho (*hango inh) tho I(*hS solubh* variety is a cTotti pan i(*d 
by pudial dehydration. On boiling a cold saturated solution, tlu‘ par- 
tially dehydmtod salt is (lo|Hibitod in nmlU*s having the coiniKisition 
CfllltfOdNOi 4- llaO. Tho salt dried at Ifd)*’ <*onlaius (3,,li,,()df)()|, 
Lcatf mU, OfllloPhNO*, an aqueous solntiou oC didenlactaniic aeid satu- 
mted with lead hydrate forms a stinmgly alkaliiu* 1i({uid, fi’om whudx 
almost all tho excess of lead may bo n'lnoveil by mi*ans of c*u*bonic 
anhydride. By filtonng fhis solution, slightly iWJitlulating with acei.io 
acid, evaporating and adding alcohol, uiystalliue crusts o(‘ a Itnul s?»lt 
wore obtained ; when crystallised from dilute alcohol it has a slightly 
alkaline reaction. Tho ,silvrr mdf, OflJloAgjNOi, is obtained as a white 
pi'ccipitate when a soluble salt of didenlaohbinic acid is prccipitiUod by 
silver nitrate. Like silver diglyoollamatc, it oxphxlos slightly when 
heated. From boiling water it sepiribtes partly in small rliombie 
tables, partly in noodles, which are sometimos uuit^ in 
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Hydrochloride of Bidmlndamic Add, — Wlion tlidonlnciainic is dis- 
Bolyed in fumiTig liydrochloric acid and tlio solution is evaporated 
vuGuo^ a syrup-liko mjiss is obtained wiucli clisholvos in a small (piantity 
of absolute alcohol, and is separated from it in the Iluid state on addi- 
tion of water. If the pi*eviously mentioned fiolntion be cv.ipo rated, 
and the residue bo dissolved in a small quantity of water, it on 

ovapoi*ation over sulphnnc acid, a syiup-like nuiss, in which tlat 
microscopic needles gradually form. If, however, the rosidiu* bo dis- 
solved in absolute alcohol and ether bo added, small crystals are 
deposited, which consist of a com|)ound soluble in alcohol or other 
and permanent in the aii*. Tin’s substanco dissolves in water, and llio 
solution on spontaneous evaporation yields colourless ciystals, consist- 
ing of rhombic prisms. Analysis showed it to be a compound of two 
molecules of didenlactamic acid and one of liydrochloiic a(‘id. 

Nitrate of Didenlactamic Add. — Didenlactamic acid dissolves readily 
in nitric add, and the solution, when evaporated over sodium hydrate, 
gives a thick syiiip, which, when dissolved in w'ainn alcohol and sc])a- 
rated by the cautious addition o£ ether, lakes the form of fringed 
hemispherical giains, which appear to consist of groups of fine etni- 
centidc needles. This compound was not analysed. 

Nltroso-didetdactnmic Acid, — Calcium nitrite^ was added, in small 
portions at a time, to a solution of dulenlacttunic acid in nitric jund, 
the solution being kept in motion to prevent local heating, fc^nllicieni 
calcium nitrite having been added to make the liquid pcrmnnontly 
green, it was diluted, gently warmed, nouhtbliscd with linu^, ami evapo- 
rated almost to dryness. By dissolving tlio residue in alcohol ami 
adding ether, a precipitate consisting of the calcinm salt of ihe m'w 
acid was obtained. The free acid may be oblnincd fi’om Ihis salt 
either by decomposing it with the i-equisito quantity of oxalic acid, or 
by precipitating it with ammonia and ammonium esnbonate, lM)iling the 
ammonium salt thus obtained with barium hydmtc, and (IcconipoHing 
the barium salt with the requisite quantity of sulphurio acid. 

The free acid forms a syrup which finally solidilics to small <»olour- 
less fiat needles, consisting pai'tly of elongated rhombic tabh»H and 
partly of elongated six-sided tables. It is (»abily Holublo In water or 
alcohol, and is dissolved by other. With coucontrait'd sulphiiric at‘id 
and ferrous sulphate it gives the wcdl-known reaction chara(‘l eristic of 
the higher oxides of niti*ogeu. Analysis of its calcium salt !(*<! to tlic 
formula, CcHtt(M‘ 0 )CaN 04 . 

The author consider that tho projioitios of the conjpoinulH jtist 
described, and^ more especLilly tho formation of nifrosodidcudjwda'mic 
acid, prove satisfactorily the analogy between <lidonlnctaniic JMsitl anil 
diglyoollamio acid. 

T. U. 


Reciprocal Transformation of Inactive Tartaric Acid and 
Racemic Acid- Preparation of Inactive Tartaric Acid. 
By E. JuncFLEisoH (Compt. rend., Ixxv, 1769— 

DuBiiirG the reaction described in tlie author’s formor pajwr (p, 16(5 of 
this volume), a certain quantity of inactive tartaric acid is always formed 
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along wiiili tlio raconiie acid. This, when the qucai ion is fully investigaiod, 
becomes a mat torof great coiihecinonee. 1 1 is iinj>oTtanfc to decide, in study- 
ing the roaciion, whelliei* a coinpieie Iransfbrmation orilu»d(*'ciroiartsu*i (5 
acid, at a single o]>oral ion, is possible, or whether, the leiiiperaiure being 
koj)fc at 175°, a state ot* eipulihriiun supervenes between the transformed 
and the noii-tmnsformed acid. The ft>riner was found to be the ease. 
The whole of the doxtroiariaric acid is Iransfornied under a prolonged 
application of the high temperature. What, then, is the reason why 
the whole of it eannot bo turned into raceniie acid except by ilio 
suooessivo operation described above ? It is found that this is duo to 
the formation of inactive tartainc acid, and that between those tw() 
bodies in solution and the water a state of oipiilibrium is arrived at 
after long heating. The mother-liquor s]>okeu of above, eontaius, if 
the operation has been pushetl till all ihrt dextrotarlarie acid has dis- 
appeared, only inactive iaidaric acid, which is very solubU^, and the 
small proportion of the raeomic acid whieh has not crystallised. On 
concentrating and ro-hoating, n new ])roportion of raeomic acid is 
formed, and an e<[uiyaloiLt of iho inactive atdd disappears. Again, 
when pure inactive tartaric aeid is heated in a closed tube to 175°, a 
precisely similai* reaction occurs, racemic acid is formed, and the whole 
of the inactive tartaric acid may be co7i\ cried into racemic iicid. The 
reaction rocipi'ocal to this Icatls to a method of pi*oparing inaelivo 
tartaric acid. When pure racemic acid is heated, a poriion of it is con- 
verted into the inactive acid. This being very soluble, can be removed 
in the liquor which remains after crystallising out iho unconverted 
racemic acid. On adding a small quantify of water to flie crystals, uu<l 
heating again, a further qmmtity of inactive aeid is obtained, and the 
process may bo carried on till almost the whole of tlie racemic acid is 
transformed. In fact, all that is left is the small quantity that is 
can'ied away unciystalliscd by the liquors obtained in the successive 
operations. This small quantity is aftorwni*ds ivinovod by coiu^eutrating 
them and crystallising again. 

In practice, however, it is ffuind that at a lower temperaim-o ilian 
I?**)*", a larger proportiouaio quantity of inactive acid is formed. The 
best result appeal's to bo obtained at I (>5". If dexfrotartaric acid 

treated on tlie jilan tlosiM'ilKMl for the ])rt‘parali()n of raeemic acid, the 
temperature ficiug kept at only a small (pmutify of raciuuii* acid 
is Itirmetl at each operaliim, ami the whole may, by su{v<‘hsive iquM'ations, 
bo transformed into the iiiacfivo acid. In iliis way, f be auflior has 
obtumed as largo a quantity as 1^ kilograms (r>^ lbs.) of inaelivo 
taiHrato of potassium with a voiy small apparalus. 

This process is imjmrtant; for the inactive acid, diseovtM'cd by 
Pastern*, has hitherto been a very rare substance, ^'he aulhor of tlio 
present paper has compared his acid with inacf ivc tartaric acid funiished 
by Pasteur, and finds the two hi oveiy rc'spect identical. 

Theoretically considered, tlio ex])eTiinent described has givnt inien'st. 
It appeal's that the relative quantities of the two aciils aiulof the wat(*r 
necessary to give a state ol equilihrium, dc»peud ou the tomp(‘ratin*e at 
which the experiment is performed: that is to say, at lower tern pom- 
turea a larger quantity of inaotivo iiaii/arie acid, and at higher 
temperatures a larger quantity of racemic acitl is requirad for the 
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equilibrium state. This also fumisbes a new example of the pheno- 
menon observed by Berbhelot and Pean de Saiutc-Gillos, first with 
regard to the ethers, and subsequently with regard to other bodies 
present in the same solution. 

J. T. B. 


Action of Benzyl Chloride on Aromatic Hydrocarbons. By 
Th. Zinckb (Dent. Chem. Ges. Ber., v, 799). 

The author, by acting upon isoxylene and paraxylene with benzyl 
chloride, in presence of zinc, has obtained benzylisoxylene and benzyl- 
paraxylene, both having the formula OisHie, or 06H5.0Hj.0fiH3(0H3)2. 
Benzylisoxylene is a colourless liquid, of feeble aromatic odour, 
boiling at 295° — 296°. Benzylparaxylene is a similar liquid, 
boiling at 293*5° — 294*5°. The former body, when oxidised with 
potassium chromate and sulphuric acid, yields benzyli&ophthalic acid, 
OeHs.CO.OcHj(C03B[)2, which is sparingly soluble in benzene and 
chloroform, easily soluble in alcohol, ether, and glacial acetic acid, and 
melts at 278° — 280°. This add forms barium- and calcium-salts much 
more soluble in cold water than in hot. By reductiou with zinc and 
hydrochloric acid, it yields an acid, OisSioOi, which crystallises in long 
shining prisms, melting at 206°, and decomposible by hydriodio acid. 

J. Bt. 


NitrotolueiLe. By A. Rosenstiehl (Ann. Chim. Pliys. [4], xxvii, 

433--476). 

After describing a series of experiments confirming the observation 
that liquid (oC) nitrotoluene yields on reduction, the liquid modification 
of toluidine (pseudo-toluidine), the author proceeds to detail a long 
series of fi:actional distillations which be carried out in order to asoc‘j'i- 
tain if it be possible to obtain the liquid modification of nitrololuono 
in a pure state by this method. The purest pi'odnct which ho obhiinod 
by distillation yielded a mixturo of toluidines containing 13*7 per eont, 
of the crystallisable variety, and an attempt to obtain the liejuid iiitro- 
tolnene in a pure state by fiuctional condensation led to a simiUir roKuli. 
These xusults are at variance with tlioso of Boilstcin and Kuhlberg, 
who state that crude nitrotoluene, when fiactiouaied, splits up into 
solid nitrotoluene boiling at 235° — ^236°, and liquid nitrotoluene boiling 
at 222°— 223°, ^ 

As solid nitrotoluene yields nitrodi'acylic acid when it is tiuatcd with 
chromic acid, and, according to the author’s latest results, liquid nitro- 
toluene does not yield nitrodracylic acid by oxidation, it was con- 
sidered probable that pui'e liquid nitrotoluene might bo obtained by 
treating tlie mixture with chromic acid. It was found, however, that 
by treating a mixture containing 13*7 per cent, of solid niirofcoluono 
with chromic acid until scarcely any further action took place, a pro- 
duct was obtained which, on reduction, yielded mixed bases containing 
8*75 per cent, of solid toluidine. Oxidation with potassium perman- 
ganate led to a similar result. 

La order to determine whether the two modifications of nitrotoluono 
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arc donvod from iwo isomeric toluenes, oi* from ilio stimc hydrocarbon, 
llie author emhnivourod to convert the toluidines into the correspond- 
ing toluic acids by the method pointed out by llothiaiui, hoping to 
obtain the h^'drocaibons by distillatiou of tlieso with baryta; but as 
the produets were exceedingly small in qtmiility, this branch of the 
investigation was disetmtinuod, AfttTwards liorbholot studied the 
action of hydriodic acid on a sample of pure li(piul ioluicline furnished 
to him by the author, and found Ihattliis substance, when heated to 
270“ with 60 i)arts of hydnodic acid, yielded hoplyleuo and ammonia ; 
but when it was heated with 40 parts of hydriodic iwdd, toluene was 
formed, together with traces of benzene and some more condensed 
hydrocnrl)oiis. The iolaeue thus ]>i'odu<‘ed appeared to bo identical 
with that produced by the action of hydriodic acid on crystallised 
tolnidine, each yielding, wlien nitrated and reduced, a mixluro of solid 
loluidine and liquid toluidine. Berthelot also communicated to the 
auibor the fact that both ioluono which has been subjected to a rod heat 
and toluene from xyl<*ne, yield a mixture of the two toluidines. The 
author has found that the toluene pr(‘p**n*(‘d fi’om tolu balsam also 
turnisbea a mixt uro of th(» isomeric alkaloids, and it is evident that the 
tolnidine ])repared by Non 1, fnmi tohume derived from toluic acid, con- 
tained uncrystallisable toluidiiio, as be refers to it as an oil which eiw- 
stalliscd only after pmnlication. Tolnidine prepared from synthetically 
produced toluene contains, according to the autlior, 46 percent, of 
liquid toluidine. Moreover, Bertludot has found lliat the toluonos 
which ho obtained by the mluetion of mono- di- ami tribenzylamine 
yield both toluidines. As all these ioliu^Ues yield both solid and liquid 
toluidine, and consequently belli the iuti*o-conqKiands, it is natiiml to 
conclude that when toluene is uitwitod, liotli niiro-dorivativcs are alwayji 
formed. In order fimlher to elueidate this ])oint, poHions o£ the same 
sample of ioluono wet*e nitmted, ami it was found that the isomonc 
nitro-derivatives wei*e produeeil in jmqiortions varying according to 
the coihlitioiis of the (jpciution, the crystallised nitrotoltiene luu'ng 
formed in the largt'r proportion when th<» action was most energetic, 
and th(» liquid modilicalion prodiiminating wlieu the action was more 
modi^rate. 

As the proportion of erystallised niti*o(olu<uio in the product mwer 
exceeded 64*8 jier cent or tell Ik4ow percent., it would appear 
that the amount formed of either ihoineridii never i‘xct*eds two-thirds of 
the whole ]m)iluet, and that either modi iica Lion can he formed in the 
proportion of 2 : 1. These observations taken in conjunction with the 
ftwit, proved hy tlm author, that nitric acid continues its nitrating action 
mi toluene until its strengtli has become reduced to that oorri»Hpoiidmg 
with the formula (NO.ilI)jdUI^(), list tio the concluhion that the forma- 
tion of the nitrotolueuca may l)o salisfaeloriJy represented by the fol- 
lowing equations 

(1.) OCGTHo-llalJ^) 45NOjlI==07n6(NO*)aUp+2(07Hona(NOa)i8) + 

(2.) 3(07lToUaIIit?) +i)N04J=2(Cbno(N02)aJI^)-f O^UJIaCNOO/^-h 

(N08Jr)*3llA>. 

I'lio two limits of ihe uetiou are roju’osentod above. Whcui botli roue- 
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tions tate place simultaneously, intermediate proportions are obtained. 
The author considers it probable that similar limits will be observed in 
other cases of the formation of isomeridos. It is obvious that those 
limits depend on the number of molecules taking part in the reaction 
(w), and on the number of hydrogen atoms («) in each molecule capable 
of replacement and occupying different positions. The limits within 
which the proportion of the isomerides can vary, may therefore bo 
represented by the formula — %) H- 1 : 1 : 1, it being understood 
that m and n aie integral numbers, that m is not less than 1, and that 
w is not less than 2, In order to show that nitrotoluene is not a mix- 
ture of three isomerides, the author assumes the foimation of a third 
modification. In this case we have m = 3 and n = 3, and tlio above 
formula indicates the foimation of the three isomerides in the ratio of 
1:1:1, that is to say, they could only bo formed in equal quantities. 
This cannot be true, as each of the two known isomoiides was obtaiiunl 
in the proportion of 2 : 1, and it is impossible thsit the (supposed) Ihii’d 
modification should be confounded at one time with the solid and at 
another with the liquid nitrotoluene. Therefore nitrotoluene is a mix- 
ture of only two isomerides. 

A short summary of the properties of the nitrotolnenes is given, in 
which the descriptions are not always in accordance with those of 
Beilstein and Kuhlberg, 

Al^lia^mtwtolu&ne^ the para-nitrotoluone of Beilstein and Kuhlberg ; 
colourless prisms having a slight but persistent odour recalling that of 
auise. Solidifies at -|- fi2®, and distils without change at 23 — 23R®. 
It is almost insoluble in water, but readily soluble in alcohol, other, and 
liquid nitrotoluene. It coiTesponds with crystallised (a) toluidino, 
an d is converted into nitiodracylic acid by treatment with chromic aeifl. 
When pnre it is converted into alpha-dinitroiolncne by th(‘ action of 
nitric acid, but when mixed with a large proportion of its liquid 
isomeride it is oxidised by nitric acid. 

AJjplia^dhtifroiolnene ; the meta-pai’a-dinitrotoluono of Beilstein and 
Kuhlberg. Pi*eparod as above. Solidifies at -f- 70®. Is oxidised with 
extreme slowness by fuming nihic acid, a small quantity of an «u*id 
being formed which has been I'ocognised ua dinitrolwiizoio iw*ld by 
Tiemann and Jnclson. 

Beta^nitrotoliif^ue ; the meta-niti’otolueno of Boilstoni and Kuhlberg. 
Has not been obtained in a pure state by the author, the ])ur(*Ht ob- 
tained by him being contaminated with 8* 70 per c(^nt. of alplm-nilro- 
toluene, and boiling between 210° and 22u®, It is a clear yellowish liquid 
having an odour recalling that of nitrobenzene. It oorrespouds to 
liquid (pseudo- or meta-) toluidine, and docs not yield an isomer of 
nitrodracylic acid on treatment with chromic acid. When it is oxidiBod 
by nitric acid, a small quantity of nitro-dracylio acid is formed ; but 
the author attidbutes this result to the presence of alpharniti*otoln<»ue. 
With fonjing nitric acid a ciystdlliue product, apparently identical with 
alpha-biuitrotoluene, is obtained, together with an oily substance, wliich 
the author regards as a diniiro toluene. 

In the renaming portion of the paper the author eiidoavoui'S to 
prove that Beilstein and Kuhlberg did not obtjun beta-uitrotoluono in a 
state of purity, q\ IJ, 
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lodo-derivatives of the Orcins. (Preliminary Notice.) By 
J. Stioniiousk (OhemionI NTowh, xxvi, 270). 

JMouoHHl-nyrht, C7il7l02. Wlioii an oiluToal soluiiou conlaniiiijv a 
molecule of ovciii and one of iodine i« agitated with dry pveeipitatod 
memirio oxide, tlio col«>iir rapidly tiisappears and an iod-oroin is forni(»d. 
On distilling off tho ether and oxhausiing the I'esidiio with hot benzene, 
the iod-orcin sopavatoR in the cryfitalliuc state on cooling. In this 
reaction powdered litharge may U' advantageously substituted for tho 
mercuric oxide, since tho leiwl iodide produced is not dissolved when 
the residue is extracted with benzene. Two or thive altomalo crystal- 
lisations from benzene and from water suffice to render tho iodide 
but, if mercuric oxide has l)ecii used, it is advisable to use a diluto 
solution of potassium iodide for tho first ciystallisation, to pi'ev<mt tho 
mcreuno iodide crystallising out along with (lie iod-orcin. Monoiod- 
oreiii, as thus proparc*d, is a ecdourless crystalline su]>stance which 
melts at about 8t) , and (kroniposc‘s, with evolution of iodine vapours, 
wdien heated more strongly, (lently heated with coneentmted sulphuric 
acid, the substaueo is (h'eoiupostKl aii<l iodine frendy liberated, Jod- 
omin is only slightly soluble in cold wat<‘r, but ivadily in hot water. 
It is very soluble in ether ami in hot alcohol; moderat ely soluble in 
benzene, and in hoi peivoleuin, crystallising out from the latkn* almost 
entirely on cooling; slightly soluble in carbon suljdude. Ji is quite 
destitute of tho pcnliar astringent sweet task so characteristic of pmt» 
oroin. 

Monowdo-‘remrrln, OuTliJOg. This eonijKmiid, j)n*parod in a similar 
manner to the corresponding or<*in coniponnd, is a eolonrless crystal- 
line sul)&tancc, closely iHwmbling the iod-orcin in its general chametors, 
but much more soluble in water. 

Wlion tho monoiod-orcins in ethereal solution ai*e again treated 
with iodine ajid a inetallie. (>xidt», more of the hydrogen is replacHjd, 
producing tho higher iodo-etmqMuiiulH, 

J. B. 


Accidental formation of\3alcinm Bosolate. By 0. [jKueiis 
(J. pr. Ohein. 12|, vi, m). 

Fn tho demolition of a tar-covered nwjf, some portions of mortar 
directly underlying the tar, In situations whieh had not been exposed 
to wot, wore found of a d('(‘n-r(»d c(»ltmr. 'Pho colouring nialit<»r was 
soluble in water and alcohol, yielding a S(>lutiion from which liytlro- 
chloric acid throw down a precipitak exhibiting all the xmctioiis of 
Runge’s msolic acid. 

J. R, 


Monoxyanthraquinone and Anthraflavio Acid, 

By 0, LiEUKitMANN (Dent. (Hiom. Qes. Bor,, v, HbH — 872). 

In a former communication tho author descTibed monoxyanthmqniuono, 
CuH 7 (Oa)"OH, a compoutid which is obtaitunl as a bye-prt»<luct in tho 
manufacture of artificial alizarbi; alWwanla ho and Uinebo showocl 
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that the gamfi compouzid is produced by fusing iaonohroTiioauthi‘aq[m- 
none or anihraquinone-monosulphonic acid with potash. Schuuck 
isolated from commercial artificial alizarin a very similar compound, 
which he calls anthi'aflavic acid, and to which he assigns tho composi- 
tion O 15 H 10 O 4 , whilst according to Perkin and Auerbach, the fonnula 
of this bye-product is CuHsOi, according to which it is an isomoride of 
The author having lately obtained a fi’esh sample prepared 
from the same commercial alizarin from which Auerbach had isolated 
it, analysed it the results being a confirmation of his formoi* 

analyses. 

When oxyanthraqninone is heated with acetic auiiydride to 
nscetylanthraquinone, CiJLi( 02 y' 0 C^ 3 , 0 ^ is produced, ciystjvllising 
from alcohol in very bmall, nearly colonrlcss, interwoven needles, molt- 
ing at 168®. By treating alizarin in the same way it yields diaceiyl- 
alizarin, CiHc( 03 )''( 002 HjO) 2 , which sepiwates fi’om alcohol as a 
yellow amorphous powder. 


On Snlphobenzoplienone and a Product of the Distillation of 
Barium Benzoate. By A. Ben a (Dout. Ghem. Ges. Ber., v, 
970—972). 

r 0 H 

8iiJjyhohm»qphenone, CS ^ is readily formed by the action of an 

alcoholic solution of potassium hydrosulphide on the cliloiido of benzo- 
phenone. It crystallises from carbon sulphide in large prisms, and 
from hot glacial acetic acid in slender white needles grouped in globulai* 
masses, and melting at 162® — 163^. Oxidising agents couveit it again 
to benzophenone. When heated above its melting point, it first lunm 
blue and then ^een, hydrogen sulphide being given olT at the same 
time. On distillation, a small quantity of a l^dly smolling oil paHsoH 
over, whilst another portion solidifies in tho neck of the retort ic> a 
crystalline mass of tetraphcnyletheiie, the great jiait, however, being 
coMletely caibonised. 

E!ekule and Pranchimont obtained in tho preparation of bonzophcnoiu* 
from calcium benzoate, as bye-produots, a hydrocarbon melting at M 16 
and anihraquinonc. 

The author has found that besides these bodies, some uniluitcono is 
formed, and that when barium benzoate is subjected to dry dihtilhd ion, 
the hydrocarbon melting at 145® is obtained in larger quantity. Thih 
hydrocarbon appears to M fetmpliPnylmefJume, njidi its formation may 
be explained by the action of benzophenone on benzene in tho iiaKcoiiii 
state I 

coccjBt). + 2CjEr, = c(cai.)« + n^o. 

0. R. 

Metatolnic Acid. By B. Pxxtiu (Dont. Ohem. G«s. Bor., v, 9S4). 

Uraio acid prqmred by Fiiickb’s process from, pyrotartoric add do- 
composM into metatolnio add when heated with lime, 1 propoi-tiou of 
the calcnun salt and a little more than 1 of lime being tho best 
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titles to employ : at the nxoltinpf point of loatl no action onsuos, but at 
a little bigber teiiipoi*atavo the decomposition tiikcs place easily. The 
pure acid molts at 1^)5'" (AIutiis found 90° — 9J>°, Tawildarow 85°, 
Wtirbss 90°, Iticbtc'X' 105° — 100°, wbon crystallised from water, 108° 
when sublimed), 

Monobromoxylenc, from ordinai*y xylene of constant boiling point, 
oxidised by ebromio solution yielded the substance described by Abrous, 
molting at 92° ; on rociystallihaHon from alcohol, this product gave 
two different kinds of crystals easily separable mecbauiciUly from one 
another ; these wore respectively para- and mcta-tolnic acids. 

Finckb considers that the precipitate obtained by adding baryta- 
water to pyrotartario acid is a basic salt of that acid ; the author finds 
that when it is treated with carbonic acid, barium carbonate is de- 
posited, and a soluble barium salt, 08 Ho 07 Ba, is formed. The acid of 
this salt is probably — 


OO(OET)— OTTo(OH)-^OH 8 \ ^ 
co(Oii)— oir,(oii)— 


OH,. ^ 

I >0 

whence Wicholhaus’ formula for pyi*oiarlaric acid, CH , is more 

JoCOH) 

probable than the orilinaiy one, 01 14 — 00 — 00 ( 011 ). 

The production of pyrotartario acid is then explicable, thus — 


00.0 M 

1 

1 

on, 

OH. on 

~ 1 >> 

1 


on.o n 

1 

ijo.oir 

00.011 


No tnmosic acid is produeinh 


+ 00* + HsO. 


0, ll. A. W. 


Actiem of Phosphoras Pentachloride on Sulphonio Acids, 
By G*. A. BAKUAuiiiA and A. KkicoIiIs (Dout. OhexA. Qos. Bor., 
V, 875—878). 

Whkn potassium l>ouzeziosulphonaio is distilled with an equal weight 
of phosphorus pentoohloride, the chief ]>roduct amsists of benzene 
sulphochlorido, but there is always also some Ihiouyl chloride and 
monochlorobonzono formed, tlio quantity of which iucreasos by using 
more phosphorus pontachloride, and when the sulphochlorido is boated 
with the pentachlori<lo in scaled tubes for some hours to 200° — 210", it 
is completely decomposed according to tho following equation : 

CeHcSOaOl + POI5 =: OoM + SOCh + POOl,. 

By distilling potassium phonolparasulphonate with phosphorus 



278 


ABSTRACTS OF OHEMIOAL PAPERS. 


pentachlorxde, the following products were obtained: fhinnyl oJihiriflc, 
^Jtosphorus oxychloride, dicliJoiobeir.eno melting at and mono- 

chlornjrhmi/fpJiohplioric lu^kl, P0i(C(,ll401) Hj, sepeUfating from an 
aqueous solution as a syrup, which soon solidihos to a ciyslallinc mjiss, 
melting at 80°, and possessing a phenol-like odour. In this roaofcion 
theie is also formed, in the first instance, the sulphoohlorido, 

OeHi I which then undergoes a decomposition slmilai* to that 

of benzene sulpht ehloridi. 

A portion of the monochlorophenol is fuHhei* acted upon by the 
phosphoims pentachloride and convei*ted into dichlorobenzeno, while 
another portion by the action of the oxychlorido is transformed into 
monochlorophenylphosphoric acid. 


Farathionic Acid and Tliioaznylic Acid^ from the Mother* 
liquors of Coralline. By A. Comaelle (Compt, rend., Ixxv, 
1680— 1632). 

Alpraise has shown that the mother-liquors obtained in the manufac- 
ture of coralline contain parathionle acid, an isomeiido of ethyl-sul- 
phnrio add. The author has found that these liquons also contain 
another add which, being isomeric with omyl-sulphuric acid, ho calls 
tliioamyllo acid. To obtain these adds, the liquor from which the coral- 
line has been predpitated, is concentrated and heated repaxtodly ns 
long as colouring matter is precipitated on addition of cold water. The 
liquid is then boiled with lead oxide, filtered, and allowed to cool. On 
standing, red flakes separate out, and the tiltrato yields on concentra- 
tion first the lead salt of parathionic add, and then that of thio- 
amylic add. The lead paraihionate thus obhuued is a bisic salt 
2(0 4Hio07S3)*3PbO 4“ 4 aq. ; it crystallises in plates, and is decom- 
posed by the prolonged action of water into an insoluble Iwsic salt 
containing 4PbO, and the normal salt OdlioOTSi.FbO.lljiO, wliieh 
crystallises in long prisms grouped in Stax’S, or wluni v('ry slowly 
evaporated in large, thick hard oblique prisms, T\\ir acid forms alsi> 
a sesquibasic and a monobasic sodium salt. The free x>arathiouio acid 
is a syrapy liquid, and is noithox* precipitated by baryta-wutor nor Iiy 
lead acetate. 

Lead thioauiyhite, OioH3307S3,PbO.H!}0, crystallises in long silky 
needles, and is very soluble in water, soluble also in absolute alcoliol ; 
it has a sweet and bitter taste. 

Barimn thioamylate, OxoHi207S2.BaO + forms oithor small 

m^ses consmting of very small needles, or oblique prisms. Polaasinm 
tldoa/inylofte is auhydKius, soluble in water and alcohol, and cxystallibos 
in obhque pointed prisms, AmmmUim thioamylate, OioHi407Si(N 
is a similar salt. The zinc salt is silso very soluble, and forms obli(|uo 
px^ms. Thioam/ylic a>cid crystallises in long square very doliquoscont 
piisms. When heated, it neither melts nor volatilises, but gives off 
water before decomposition commences. On boiling its solution for some 
time, a small quantity of sulpharxc acid is formed. Thioamylic iieid 
has great resemblance to amylsulphuric acid; both, as well as their 
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baits, have a bitler tiibto, but thioamylic acid is a miioli juiin* stable 
conipouiid ilian ii*H isonieiido. 

NoLo bij thii uibatmcloy, — TlieiH) can be searcoly any doubt, that these 
new acids are uoihing but plieiiol-su! phonic* and phonobdisiilphonic 
acids ; (or — 

(1.) They ai-e romiod by the action of sulphuric acid ou pliouol in 
presence of oxalic acid. 

(2.) The author has deduced the forniuloj simply by determining 
the metal, sulphur, and water of crystallisation, but htis neglected to 
determine the carbon and hydrogen. 

(3.) Tho moleculajL* weight of idionolsulphotiic acid is 174, whilst 
that of amylsulphuric acid is It >8, and phcnoldisulj[)honic acid has tho 
molecular weight 254, being very ucm*Jy twice 12G, which is the mole- 
cular weight of othylsulphuric a(‘id; from this it follows that the 
author’s analytical numbers are quite iu accordatico with the composi- 
tion of phenolsulj)honates and disulphoiuiU's. Thus ho found for his 
normal lead pm'sitliionato : 

S = 12*25 and 11*27 ; PbO = 45*8 1 and 4()*37 ; 11^0 = 4*37 and 4*07, 

S. TbO. IlfiO. 

Ujiloulatodfor06lIa|®Jy^^^pjj + UaO .. UMiJ 4(5-75 877 

„ „ CJltu07Si.Pb0 + JFsO .... 13--»-7 4(i 5)4 3-78 

c. a. 


Some Substitution-products of Dimethylaniline, By Ct. Kauhh 
(i)<*ui. Ohem. ClreH. Bor., v, 878 — 880), 

By tho aediou of <*hloriue upon pure dimothylanilino, tho following 
compounds arc produced t « 

JSbmochloroduiwIlujhiuilhu*^ ()«Ili(/IN(0H.j)2, a very n»fmciivo li(piid, 
boiling at about 212°. It foinrus a highly (leli(piOHCt*nt Jiydnxthloridc, 
ami a woll-crysiallised platinum double salt. Us other salt<B do not 
crystallise. 

is a highly reft*ac?tivo rupii<l 
boiling at 234°. None of its salts cryshdliso with tho ox(H»])tion of tlic 
platinum com})aund. 

TrhkloyodhwlhijltttbiUin*, Oona(5!aN((5IIj)a, crystallises in neodlos 
mt^ting at 32’ axid boiling at 257° ; most of its sijlts crysttilHso well.- 

By the action of nitric acid upon diinoth^lxylidino, which was pro- 
duced by Hofinimu and Martins’ rwwtion, iUHlImdiiMtliyUmilme 
06ns(!N'Oa)aN(CHa)B is obtained iu yellowish rhombic plates, molt- 
ing at 105°. On boiling it witli fuming nitric acid, it is oonvorted into 
tnnUwdhuithylitnUiuy^ 0«lli(NO4)8JN(UJLla>4, which forms yoUow pearly 
scales, melting at 115°. 


a s. 
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Action of Aqueous CMoride of Lime on an Aqueous Solution 
of Orthoamidoplienol Hydrochloride. By Prof. ScnwiTT 
(Dent. Cliem. Xres. Ber., v, 804). 

The latter hody (prepared from non-volatile mononitroplionol) is 
converted by aqneons chloride of lime into diclilomzopbouol, 
Ci3H60l3(OH)8N'8. Similarly, aniline is converted into diohlorazo- 
benzene. J. B. 

On the Decomposition of the Nitranisols by Ammonia, and 
the Constitution of Triamidobenzene. By H. Saleowkki 
(Dent. Chem. Ges. Ber., v, 872 — 875). 

Week dinitranisol is heated with strong* aqneons ammonia in soalod 
tubes for 3 — 4 hours to 110“ — 120°, it is converted inio a diuitranilino 
which is identical with the only known dinitraniliue, as both products, 
when subjected to the action of nitrons acid, yield paiadiniirohenzono 
melting at 87°. The dinitraniline ha.*? thorrforo the following consti- 
tution : — 



Us 

NHg 

Anisic acid being also a para-componnd, their derivatives are consti- 
tuted as follows : — 

Dizutranisol. Binitranisio add. CliryBaniBic acid. 



Binitropafabenzoio acid. Triamidobonzoic acid. Triatnidolionzciio. 



pim^OTnisol is readily formed by the actiem of a miziraro of aiteio 
and snlplmno aoids on ^tranisol ; the nitro-groaps in this oomponnd 
are therefore in the position 1, 2, 4, and as trinitranisol is converted 
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hy tlio aotion of potash info picric acid, and by ainmonia into picramido, 
it followH that the niivo-groti])s in picric acid occupy tho sanio 


positionfi. 


0 . 


Aromatic Amido-acids containing Alcohol-radicles. By 
P. Grikss (Dent. Chem. (toh. Bor., v, ]0J>8 — lOtiJ). 


By tho action of ethyl io<lido on |M>tassimn amidobonzoate, a mixtnro of 
ethyl- and dicthylainidobonzoic jw.‘id in prodneod, which may bo sepa- 
rnted by recryatallisiiipr tliohydi*ochlori<lcs from hot dilute hydrochloric 
acid. Mlhyhmklol)vn:ioJc arid 07TI^fCljH5)([iN)02 crystalliaes in small 
white or greyish prisms; it is litth' soluble in iiot, and very sparingly 
in cold water, hut dissolves in any proportion, in alcohol and ether. 
Tho solutions ar(' tasiolcss, hut have an ivoid reaction. Ft melts at 
J12'‘, and is volaiile without decomposition. Like nmidohenzoic acid, 
it has tho character of an acid as well as of a base, but does not com- 
bine with acetic acid. The hydrochloride foms small four or six-sidetl 
plates, and ci'ystnllises from liytlrochlonc aedd in nooclles. Tt is mode- 
mtely solnhh' in eold, IVeely in hot water, but almost insoluble in cold 
hydrochloric ai*id. With plaliiiie chloride it forms a <louble salt. 
ItarUim vt}iijlamidahvn;iaa{r [ CMUCOjir^XN'lOOulaBa •+• 211^0 crys- 
tallises horn water and alcohol in hinall, indistinct, very soluhlo plates. 
^Hthylamidobonzoic acid is isomeric with ethyl auii(lobenzoat(», which 
Cahonrs obtained by avdueing ethyl niti*obenKoato with ammonium 
snlphido. 

When nitrons acid is pa^tsed into a moderai^dy eon<*(‘ntraied solution 


of tho hydrochloride, or when potassium nitrite is added to it-, nfhvHo* 
oilij/hmiflohriKMir acid, s(‘]>arates ns a erystalliue jireei- 


pitafo. It is sjiaringly soluhli^ in boiling water, aiul crystallises thoivfi*om 
almost completely in ycdlowish-wliito long nam>w plates. In eold 
alcohol and ether, it tlissolves fmdy; it is almost tnHtel(*ss, hut has a 
strong acid r(»aetiou and t'omhiims NNitli Imsos but not with iwdds. The 
silv(*r-sali forms yellowish-white siN-slded small plates, and is hut 
sparingly soluhlo in boiling water. 

Pirffiiffauiidolwmaifi arid^ <'7lI„((3ani,)jNf05}, erysiallisos in piM’feoily 
white prisms, having great n'seiublunee to tln^ luysials of oihylamido- 
bouzoic nedd. Like the latter, it has no hist e, but an acid reaHion; it 
molts at and can be distilled without (h'eomposliion. The hydro- 
ohlorido, 07nft(0*illflhN()e.lI(/l •+• Ib^O, is obtained in shining foiir-sidcHl 
platfes, which aii? freely soluble in <xdd water and hydi'ochloric acid, Jt 
loses its water at DiO'\ 


When potassium amidohenzoaU^ is mded upon by allyl iodide, only 
diallylamidoben/ioic acid is [iwuluec^d, crystallising in soft wliik‘ small 
plates: it is sparingly soluble in boiling water, but dissolves in any pn)- 
portioii in alcohol and otlier, and melts at f)0^ Tho hydroolilorido, 
07He(03H5)B]Sr0j!,UCl + H2O, formslarge white prisms, which ai*o vory 
sparingly soluhlo in cold diluio liydro<dilorio acid; it combines with 
platinic chloride. 

By tho action of methyl iodide on amidoaiu'sto acid, imthylarnidwi^hio 
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acid, 08H7(CH3)HNOd is formed, wbicli is isomeric with tyi’Obine. It 
forms fine white needles, which are bat sparingly & dublo in water, and 
cold alcohol and ether, bat freely in hot alcohol. It molts above 200°. 
The hydrochloride CoHnNOdjHOl 4- HgO, forms very small narrow 
plates, which are freely solnble in cold water and in hot dilute hydro- 
chloric acid, but only spaiingly in cold hydrochloric acid. The bilvor- 
faalt is a white gramilar precipitate. 


The Preparation of Potassitim Ferrioyanide. By F. Hhien 
(D ingl. Polyt. J., cevi, 151). 

To a cold solution of yellow pmssiate of potash so much hydrochloric 
acid is added as will take ono atom of potassium from two molecules of 
the salt, and then a cold clcai* solution of bleaching- 2 )owdor till f(‘rric 
chloride gives no reaction. Any excess of acid is then ncutralibod with 
chalk, and the solntion evaporated to crystallisation. The tirai crop of 
ciy stds is pui*e ; the subsequent crops contain traces of hme which can 
be entirely removed by a single recrystallisation. The yield is voiy 
large. 

0. H. a. 


The Behaviour of Certain Metals to a Solution of Potassimn 
Pendeyanide. By E. Bottgbr (Dingl. Polyt. J., cevi, 155). 

The author asserts that palladium, thallium, magnesium, and arson- 
ioum possess the power of reducing potassium ferricyanido to ferro- 
(^anide and ferric chloride to forrons chloride, and states tliat on laying 
a sti*ip of pni-e palladium (not saturated with hydrogen), in a half* per 
cent, solution of potassium ferricyanide for ten minutes, so iimch 
of the latter was reduced as to give a distinct reaction with ferric 
cliloride. 

0. IL G. 


Researches Sn the TJrie Acid Group. (No. III.) By M. K k n c k i 
(Deut, Ohem. Gca. Ber,, v, 880 — 880). 

Cyahogen gas passed into a wai*m aqueous solution of biu‘bituric» a<»id 
is ireely absorb^, and the liquid becomes red. At the samo time a 
crystalhue precipitate is deposited, consistmg of a now body, rtfaim* 
malonyJnuriG aad. By tieating the precipitate with hot wafer, the rod 
mothei’-liquor is i^movod, and the substance so obtained jiobsoHSOH a 
molecule of water of crystallisatian which it loses at 140'*, Tlie anhy- 
drous compound has the formula CeE[iNi 03 , and evidently i*csultfl fium 
the direct union of cyanogen and barhitunc acid : 

CiHiNaOa + = CANA. 

Oyanomalonyluric acid dissolved in cold solution of potash fur- 
nishes the crystalline potassium salt of a now acid, oyanummlic muL 
The potassium salt has the formula CtJSsEINA* The acid itself is 
very unstable, and deoomposes spontaneously in the air with ovolutioxi 
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of liyclrocyaiiic acid. On boilinsf it wiili hydrochloric acid, this dccom- 
positioii is soon complete, and a crystal! in (s monobasic acid is obtained; 

+ OTSril. 

The acid to which this ibj'irmla bcloiiijs has ahvady boon obtained 
by Baoyei’, by heaiinfiy together barbituric acid and uioa: 

GJliN.O, + COJSr.TTi = Or,TTiN,Ot.]Srn,. 

Annuoiumu uialobiiu*alo. 

ffCO). 

and is regarded by him as malonyl-biuret, Nx (MU2O2. 

L5i 

The acid obtiinod by the author agrees with Bacyor’s malobiuric 
ticid, not only in coiTi])Ohition but also in its beliaviour witli reagents, 
l^y U'catmeni with broiniiie it yields brom-.illoxan, CiIE2Br2N80j, and 
witli nitric acid dilihiric a<M*d. The author has also examined the am- 
inoninni, sodium, and poiassium salts, which are all crystallisablo. 
The hist is i-cpvesentcd by tho formula 0,ir4KlN‘,0i.ll2(). 

W. A. T. 


IPreparation of Parabanic Acid. By Th Toj-ljins (Dout. Ohoin, 
fles. Jier., v, 801)* 

This acid may bo oonvoniently prepared by ovaporaiing a mixture of 
uric acid with at least twice ils weight of nitric acid till rod crystals 
appear at tho e<lgc's. The autJior has obtained a well-crystallisod 
hydrate, + HjO. 

J. Jl. 


On a substance extracted from a Chinese Fungus. By 

J*. Oil \MiMON (0<mip1. rcniL, Ixxv, ir>iid). 

A MONO ilic Chiii('S(» au infusion of a fungus, called by them h^nth^luhj 
(Purhifma jtiifHnrum), is Inrgcdy used in eeriaiu v<»neroal diseases. 
This fungus yields u subsiauce, named by Ibo author whieh 

is insoluble in ^vatet^ soluble in potiiish, anrl forms insoluble coTU)»oundH 
witli sails of lead and linu'. Timied with warm hytlrocihloric acid, it 
a'odueos the jxdaHsio-tarlrale of eopjsT, und in piesonee of funiiiig 
nitric acid it forms a very coinbuslibli* compoiiud wliicli deteuatos like 
guii-cottou when stniek. Its compositiou is 0., (>i‘i>0 0., 

coiTOspendiug to the formula Cadi .id he 


Specific Gravity of Legumin and Glutin. By W. Uittmau 
(Vorsuchb-Stalioncu Organ, xv, 401 — 403). 

Tuk legamlu was jirepared fi*oiu ^wus by Ilitthaaw'ii’s method ; two 
samples were cxaniiu<»d. Sample a was a bulky, very hygroscopic 
|)owder. Sample h wjjs coiupaot; it was obtained fiDiiJi tt by luoiston- 
ing with water and <lryixig. The glutin was pi'epui'od from whoat>tiotu\ 
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The specific gravities -were taken in alcohol nearly absolute. As tlio 
samples contained a little water, the gravity of the alcohol was ascer- 
tained both before and after the expeiiment. The specific gravities ot 
the dry substances were found by calculation to bo : — 

Leguniiu a. Legumin i» Clnlin. 

1*3(50 1*285 1*297 

JR. W. 


0th S^dpJhopJvenic acid. By A. B. Pbescott (Chem. News, xxvi, 269). 


Note on Ghloral By E. J. S<iUiBB (Ohem. News, xxvi, 221). 


On OiVy ^ammonias and Nhosphhie-haset*. By L. 10. PiiiLiijrs 
(Ohem. News, xxvi, 257). 


On Oalahrian Mamm. By Daniel Hanbury (Pham. J. Trans. 
[3], iii, 421). 


Physiological Chemistry. 


On the use of Gelatin in Nutrition. By Carl V'oit (ZoitHchrift 
fiir Biologic, viii, 297 — 388). 

The author begins this paper by a discussion of the cxperimoiits made 
by previous observers on the use of gelatin as food. Ho considoi*s that 
those of Edwards and Balzac and of Magendio were vitiatod by tho 
fact that they allowed the animals on which they oxpcTiiuoniod to oat 
their food instead of administering it to them by force. Dibguht at i ho 
gelatin prevented the dogs from eating it, and they profenvd to die of 
hunger. Yoit, however, has noticed Home dogs do tno Hawu» with raw 
meat, and others with bread. His own oxporimonts woiv tiuido by 
feeding dogs on gelatin and flesh, or gelatin alone, on gelatin and fat, 
on flesh and fat, or flesh, gelatin and fat, and observing how nuicli 
flesh under^went transformation in the organism as iudicaied by iho 
nitrogen excreted, and how much was lost or gained by tlio body. T*!!*.' 
results showed that gelatin always saves albumin, and do(*s so to a 
much greater extent than fat or carbohydrates. In a largo dog 168 
parts of dry gelatin supplied 84 of dry flesh or albumin. An increase 
in the quantity of gelatin in the food was followed by a greater saving 
of albumin ; but the saving cannot be carried beyond a ccitain limit, 
for even when the greatest possible quantity of gelatin is aclministeroil 
and mnch fat in addition, some albnmin firom the body or tho food still 
undergoes decomposition. The saving efiect of gelatin is greater wbon 
flat is given along with it. No permanent deposition of golatiu in tho 
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organism iakos place ; but tlie whole of it andorgoes rapid docomposi- 
iion. In two da^^^s tho nitrogen of all the gelatin given could ho foxind 
in the urine and fajees within 2t hours, ainl only in one large <log wore 
there iudicatioiis that a small ))ortion of the gelatin wMiiaiiied after this 
time, but was docomp >sod oii the following day. This is possibly cou- 
iiected wtli the sininltaneous administration of much tat, whi<*h may 
perhaps hinder the lapid decomposition oC large cj[uantitios of gelatin. 
It cannot bo that gelatin spares albumin by supplying tho waste of 
gelatigonons tissues instead of lotting this Ix) done by albumin, becjiuse 
wc must then assume that the gelatin is not com])letcly decomposed ; 
and if this be the case, the amount of nitrogen excreted would show 
that there is no saving of albumin, and no advantage would be gained. 
Oclatigenous tissues cannot bo formed from gelatin, but, as their 
development shows, only from albuiuiucms bodies. The author then 
gives a full account of his opinions regarding albumin in the organism. 
When a dog is allowed to fast ftn* several tlays, the amount of albumin 
daily destroyed in tho body will he e.//., 0*8 per coni, of that contained 
in it- When well fed with albumin, ilie same dog will daily decom- 
po.so 9 per cent, of albumin. This el<‘nrly shows that the relations of 
the albumin in the body t^) decomposing agencies aro V(*ry dilforont. 
Voit ilioreforo divides it into {!), r/mf/zr/o/f/ or albumin in 
tho circulating plasma or lymph; {2)^ Ibc first soi-t 

undergoes rapid decoiiiposilion. It might have het*n called 
albitmiti, but tho name of circulating albumin was chosen in ordcsr to 
indicate that it is during circulation thi*ough the tissues that this 
albumin comes uiuh'r the conditions of ilewmposiiion. Tho albumin 
of blood-plasma is plasma-albumin ; but otily a small part of it is 
discomposed, because the gr(saler part of it is in a state of lirmer 
conibinaiion as orgau-albumin of tho blooil. Organ-albumin is not 
decomposed Jis such, for iti is not subjei'itHl to tho coiulitioiis of decom- 
position until it has uudergono conversion into eirculatiug albumin. 
When the o(|uilibrium between the organ-album in and circulating 
albumin is sudilenly disturbed, so that the proportion of tho former is 
iucreasiMl, z».z/., by venesi'etiou, tb<» exeess of organ-albumin is not rci- 
tained by the organism, but is oonvertotl int(» cireulatmg albumin and 
dt‘eompoH(»(L Tin* author doe, s not agixu) with Kiek in his Hupposition 
that it is not albumin but iiepiones that aro rapidly deeoinpoH(‘(i in tho 
organism. Fi('k compaix^s the r*ipi<l decomposition ht tin* body whiclx 
occui*s after albuminous food has Ihhui taken to tho blassz* which ocoims 
when a rapidly combustible body like gunpowder (to which ho coin- 
patvs poptoues) is mixed with a slowly combustible one like cI»u*coal 
(which would rejmwnt albumin). Voit. would ratlier compare it to a 
blaze on tho addition of tine chips of wood to a burning log of tho 
siuno kind. I Jo considow the notion to bo an unfortunate one that 
absorption in the intestine takes pla(*o by osmosis, and that albamiuous 
bodies must, tberefon', be coiivorto<l into ])epioiu‘B befon» llicy can bo 
absorbed. He is umiblo to seo why it should bo supposed that albu- 
minous snbstancoH cannot pass through the intestinal walls when tiiey 
readily do so tjirough every possiblo uumibrano and organ. Ilio 
albumin in tin) food is chieny de(*om posed iti tlu* plasma current, but 
part of it serves to rt^plaez* orgnu-albuiniu which bus Iwu destroyed, or 
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as a deposit. Accordins^ to the doctrine of Inxns-consuraption also, a 
small quantity only of albumin is dccomposo<I in the origans, bat the 
replacement of this only is necessary, and any adclition«il supply is 
luxus, and undergoes combustion in the blood as a smqdus. According 
to Yoit, very little albumin is decomposed during fasting, but every 
supply of albumin in the food increases the stream of plasma to the 
organs, and so much albumin is thereby subjected to the conditions of 
decomposition. The rich supply is not luxury (luxns), but a necessity 
if the body is to retain a definite amount of albumin. 

The simplest explanation of the fact that gelatin, like fat and cai’bo- 
hydrates, cannot entirely arrest the transformation of albumin in ilio 
oody is, that it cannot leplaeo the decomposed organ-albumin or con- 
struct new organs or tissues, not even gelatigcnous tissues. Tu this 
respect it behaves exactly like peptones. It lessens ihe oonversion of 
organ-albumin into circulating albumin; when given alone it dimi- 
nishes the loss of albumin from the organism ; and wlion given along 
with albumin in food, it lessons the proportion of albumin which under- 
goes decomposition, so that a mndh smaller quantity sufiicos to supply 
the needs of the body. 

Grelatin differs from other nutriments inasmuch as it cannot rejdaco 
any of tliem ; fat and carbohyefrates can completely prevent the loss of 
fat from the body, and each inorganic constituent the loss of a similar 
one, but gelatin does not totally prevent the loss of albumin, but only 
of a part of it. 

Gelatin does not lessen the loss of fat fi'om the body to the saiuo 
extent as carbohydrates, the amount of carbonic acid exci'ciccl remain- 
ing nearly the same. 

When gelatin is given along with meat, it not only lessens the con- 
sumption of albumin, but also diminishes that of fat, bhougli only io a 
small extent; it does not economise fat by taking up the oxygon which 
would otherwise oxidize it, since 200 pai*ts of gelatin do not ccoiioniiso 
74 pai*ts of fat which on this supposition it onglit to do, since tla^so ]>ro- 
portions of gelatin and fat requnethe same amount of oxygon for l:h<‘ir 
complete oxidation. 

Voit criticises Liebig’s dmsion of food into plastic and r(*spiwi<<»ry, 
which he oonsidei’s to be quite erroneous. There is no nioiv reason to 
regard albumin as plastic than water, fat and salts, forthese arc quite as 
indispensable as albumin to the constitution of a cell. Alorcovor, the 
greater part of the albumin taken into the hod;y undergoes (lo<*oni posi- 
tion without even having foimed pait of any organ. Fat aiul carbo- 
hydintes, too, are not specially destined to produce heat, an<l they 
undei‘go decomposition quite independently of the therma l nocesHiiii*s 
of the body. It is quite a mistake to suppose that the oxygen taken 
in during respiration is the cause of the decompositiou of the tissues, 
for it is in reality a consequence. The tissues split up into simple 
compounds quite independently of oxygen, and it is these comjxmnds 
which take np the oxygen. A proper division of food cjiu only be 
based on a consideration of the constituents of the body, and of wliat 
is necessary to replace the waste of these. 

The constituents arevater, inorganic materials, fats and albumin 
and its derivatives. Of water theie is generally no lack, and in- 
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orjsfanic const itucnis are fyoncrally found in aT)nn{lanco iu any diet 
wliioli contains a hulli^ieiit quantity of albuminous ami iion-nitrogouous 
materials, and tlioroft)ro llioy do not require any special consideration. 
Fat can \ye anpjdied by giving: H diiHjctly in ibo food. Animals iu 
general, and ospeoially liorbivora, cannot lake a auflioiont quantity iu 
this way, and it is therefore necesstny to give carbohydrates in addi- 
tion, which probably do not themsol ves lovm fat , but ocononiiso it. It 
can also be supplied by a diet of flesb, wlueli by decomposition in tho 
organism, yields fijbt. 

To replace the waste of albumin, a certain quantity of it must under 
any circumstances bo contained in tho food ; at h ast as much as will 
replace the waste of organ-albumin. Glonerally much more than this is 
necessary, iu order to keep up the stock of circuilating albumin. A 
large quantity of albumin is requii*od for this purpose when it is given 
alone, but much loss sufliccs w'hcn fats and carbohydrat(*s are given 
along with it, although they can novor become transformed into 
albumin. This most important use t>f theso articles of food was 3 iot 
sufliciently noticed under tho old classiiication into plastic and respii'a- 
tory. It is impossible to give gelatin a place in this classificiition at 
all, for it cannot assist in the formation (A tissues, and is thorefi)ro not 
plastic, nor has it any greaU^r value jih respinitory food than allminiii, 
and consequently cannot Ix' ranked as such. Under Voit*s new classi- 
fication, it falls into its place at ouco. It economises circulating 
albumin, like fats and cjirlsdiydmU's, but nundi more powoiiully, iu 
this respect x^'seinbling j>eplone8, which an^ not again convcrtotl into 
albumin. Besides this, it oconomises fat to a slight extent. 

T. L. B. 


Deliydration in the Animal Body. By M. IThinckii 
(l)out. (^hem. Oes. Ber., v, H90— KOJl). 

In this paper the author muiutains ilmt it is an ciTor lo regtxnl tho 
animal org^uiism exclusively as an ngemt of t)xi(lation, and cxpw'sses 
his belief that reactions iu which water is olimiTiaitHl as a result of con- 
densation and similar processes, j)lay a very impi>i»tant ])art in anunal 
life. 

In ilhisl ration of his views, he cites a numbi'p of well-known mic- 
tions in which ctuistitucnts or dtvom position-prod nets of tho animal 
lK)dy result from the coahwumce of two sinipUu* suhsiauces, and st'pa- 
x'ation of water. 

W. A. T, 

"The Heat produced in the Body, and the Effects of Exposure 
to Cold. By John C. DisApiCK (Amor, Jour, of Science [3], iii, 
44 *) — 4 ! 4 « 1 }. 

Tub results wore obtained in aju atUmipt to (h^toiinino fcho quantity of hi^at. 
passing olf from tho surfacso of tlio body, by tinding how niueli it would 
elevate the temperature of a known nuiss of cool water during a given 
period of time. 

In the first sorites of oxporimonts, tlm btwly was kept at rest in a 
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bath of cold water, the tompoi*ature of the air being 27® — 28®, and that 
of the water 23® — 24®. Tlio hoat lost in the course of one hour was 
enough io warm the body itself about 2-i®. In another expcriniont one 
or other of the lower extremities was alternately kept in motion dnring 
thirty minutes of the hour during which the body was iminerhcd in 
the bath. Notwithstanding the violent exeition wliich this procuthir(* 
ijivolvcd, there was no increase in the amount of heat imparled to the 
w ater. 

One of the consequences of the effect of cold on the body was a groat 
i*eduction in the quantity of oxygen introduced into the system, and a 
consequent imperfect removal of carhon dioxide. 

T. R. 


Oxidation-product of Bile Pigment. By B. J. Riukvis 
(N. Report. Pharm., xxi, 782 — 737). 

An account is given of the spectroscopic characters of the body to 
wdiich the discoverer originally assigned the name ckuhoerdin, and io 
Avhicli Heynsius and Campbell afterwards gave the name bilicyanin. 
I'he author uow also proposes the term hilin/min for this substance. 
The spectroscopic description is obscure, doubtless on account of cleri- 
cal enors ; it is therefoie not reproduced hero. 

A summaiy of the solubilities of the above oxidation-product in 
\ arious menstrua is appended It is regarded by tho author as an 
intermediate product formed duiing the oxidation of bilirubin into 
biliverdin by Gmelin’s reaction. 

T. B. 


The Amount of Metamorphosis of Albumin after Blood- 
letting. By Yoit and Bauer (N. Ropert. Phax’m., xxi, 720— 
781). 

The authors find that, contrary- to expectation, blood-letting iucri'MSOH 
the molamoiphosis of tho nitrogenous tissues, instead of k»HHCuing il . 
Tho fact observed receives, as they conceive, a r«rtioiiaI oxplauation on 
physiological grounds. 

T. H. 


Bisemoglobin and Quinine. By ]Matu. MuLiiiiu 

(N. Repert. Pharm., xxi, 731, 732). 

Quinine in neutral solution is found to restrain the ozouisiug pi‘ 0 [)orly 
(«f solutions of blood and of brnmoglohin. An exceedingly smail 
ouantity (1 — l,00()th of quinine) sensibly, diminished the power of th(‘ 
blood as a carrier of ozone. 

T. S. 


Amount of Iron contained in Blood and in Foods. 

By M. Bouissinoault (Ann. Chem. Phys. [4], xxrii, 477—503). 

The main results of this investigation have already boon noticed in 
ihis Jounidl (p. 832 of last volume). In the pitteont paper, tho mode 



PHTSIOL.OGHOAL CHEMISTTIY. 


289 


of experimenting is fully dcscnbccl, and tables are given of the pro- 
portion of iron in tbo blued of varLons animals and in various artioloa 
of food. 

T. S. 


On the number of the Bed Corpuscles in the Blood of 
Mammals^ Birds^ and Fishes. By JD. M a lasses (Oompfc. rend., 
Ixxv, 1528 — 1531). 

M. Matassez describes a simple moiliod of enumerating the blood- 
corpuscles. It consists in making an exact mixture of a small quantity 
of blood (a drop saffioes) witli a preservative fluid in the manner 
recommended by M. Potain. This is introduced into a flat capillary 
glass tube (called an aiiifirinl the volume of wbicb. is cal- 

culated for each unit of length. By means of the mici’oscopo, the 
ocular of which is divided into squares, the number of cori^ueelos 
within a certain number of squares can ha counted. The length of the 
tube included within the squares and tbo auTosponding volume being 
known, the number of cotpnsclos in the cubic millimoter can bo readily 
detciuninod. 

Tbo number of eorpuselos hi tbo cubic millimctor is in mammals 
from 3,500,000 to 18,000,000. The average number in man is 
4,000,000; in camels, 10,000,000 to 10,400,000 ; in goats, 18,000,000; 
in the poipoiso, 3,600,000, a number oxeeeding that of fishes. Bhds 
have fewer corpuscles than mammals. The maximum is 4,000,000, 
the minimum 1,600,000, the average being 3,000,000. Fishes possess 
fewer than birds, and osseous and caiiilaginoiis Ashes again differ fn>m 
each other in this respect. In oss<h>uh fishes the number in each cubic 
millimeter is from 700,000 to 2,000,000; cjirtilaginous fishes have 
140,000 to 230,000. This difforonco is remarkable when fishes having 
the same habit arc compared, such m the tmbot, &c., on tho one hand, 
and the ray, &c., on tbo othci*. 

Tho number of corpuscles, therefore, diminishes as the animal is 
lower in tho scale. As, iiowovor, tho riclniesB of tho blood depc^nds, 
not on tlie moi'o number oE tho cor|)UKeloH, but also on tbo aurtatJO, 
volume, and weight of ciwh, as well as on tho quantity of hmmoglobiu 
each contains, all tlieso qaoHti<»nB woulil have U) bo solved in order to 
estimate it. 

For want of any c*xact method of doing so, I ho aaihor confines his 
attention to a eomjiarisou of tho nunilKir of* tho corpuHcles witli their 
dixnonbions. The coiqmHcleH inemiso in sissetlio lower in the scale, and 
hence thoi'o is an inverse proportion fictwoon tho size imd number of 
tho corpuscles. I’liis proiiortioii is, liowovei*, not always constant, os 
man x^ossesscs fewer and yet smaller coipusclcs than tho dromedary 
and llama. As a tnlo, tlie diminution in number is compexisatod by 
increase in volume ; but this compensation is not always exact, for bireb 
gain more by tho augmentation in volume than they lose by diminution 
in number, as it has boon found that birds have heavier corpuscles 
than mammals. 

D. F. 
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CompositioxL of the Bones of Rabbits of various Ages. 

By E. WiLOT (Landw. Versuchs-Stationeii, xv, 404 — 454). 

Pbetious experimenters had shown that the varions hones of an animal 
differ in composition, and that different parts of the same bone vary ; 
the author, therefore, determined to compare only similar bones, and to 
take for his subject an animal the bones of which were small enough to 
admit of whole bones being operated on. The bones taken from each 
rabbit were the clavicula, humerus, radius, and ulna, the femur, tibia, 
and hbula. The periosteum was removed, the bones partially dried, 
and then coarsely powdered. Water was determined at 140°. Eat was 
extracted by ether. Aftei* removal of the fat, the powdemd bone was 
treated three times with cold water, each digestion lasting 24 hours ; 
the united extracts were dried and weighed, and the ash determined. 
The purified bone was now reduced to a fine powdci‘. In ono portion, 
carbonic acid was determined. Another portion was calcined, and 
carbonic acid again determined. The ossein was estimated from the 
loss on ignition, corrected for the difforenco between tho two determi- 
nations of carbonic acid. The ash was analysed by tho usual methods, 
’fiuorine being determined by difference. 


Age of rabbits. 

Number taken. | 

Bones 
from one 
rabbit 
(grams). 

. 

Water 
;^r cent, 
m fresh 
bones. 

Percentage composition of dry bones* 

Fat. 

Cold 

'water 

extract. 

Oasein. 

Ash. 

Ik ewXy bom. • . » • . 

6 

•653 

65-67 

1-65 

13-43 

39-69 

45-33 

3 days 

5 

1-152 

60-17 

1-37 

13-49 

41-88 

43-26 

14 days 

4 

6-921 

61-98 

4*38 

6-89 

39-80 

48-98 

1 month 

4 

10-772 

66-11 

4-88 

5-22 

37-11 

63*20 

2 months. . 

2 

15-972 

61 -36 

1-11 

4-60 

32 -4 

61-96 

3 months. ....... 

3 

29 -031 1 

51 -16 

3-29 

3-22 

30*22 

63-27 

4 months 

3 

86-253 

37-32 

9-87 

2-39 

28-04 

69-30 

6 months 

2 

43 *261 

26-73 

16-79 

2-02 

24-14 

67-08 

8 months. 

2 

43-335 1 

26-69 

23-72 

1-73 

21-06 

68-60 

lyear 

■a 

42*002 1 

20-88 

22-81 

1-62 

19*46 

66-11 

2 years 

a 

58-838 

24-70 

22-68 

1-50 

20-67 

66 -36 

3— 4 years 

a 

41 -482 

21*45 

20-72 

1-49 

20-60 

67-29 


The growth of bone apparently ceasos in 6 — 8 months after birth. 
The water plainly diminishes from birth to maturity, while the fat 
increases. The low amount of fat found at the age of two months is 
due to the rabbits in this case dying of disease. The cold wafer extmet 
represents the contents of blood- 7esBels. This extract, at biiih, 
contains 87 per cent, of asl^ which increases to about 50 per cent, at 
maturity; ash is chiefly alkaline salts, and included potash. 
The toim combustible matter of the hone diminishes towards maturity, 
while the ash increases. Petzold, in his experiments on tho bodies of 
mice, came to the same conclusion ; he fbund that water dimimshod 
from birth to maturity, and that the ash increased in a greater ratio than 
the combustible matt^. The composition of the purified bony substance 
is ^own in the next table. 
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Ago 

of rabbits. 

IVroontago 
composition of dry 
bono fj-eod from lat 
and soluble mulior. 

J?crc\ ntago composition of ash. 

Itiiiio. 

Mag- 

nesia. 

i»hos. 

plioric 

acid. 

Oar- 

bonie 

acid. 

Loss. 

Ossein. 

Ash. 

Ifewly bom . . . 

46*61 

53*39 

62-17 

1*38 

42*05 

3*66 

•76 

3 days 

49*18 

50*82 

52*16 

1*36 

42*13 

3*81 

‘51 

14 days 

44*82 

65*18 

62-10 

1*26 

42*19 

3 99 

*46 

1 month 

41*06 

68*91 

61-91 

1*22 

42*20 

4*00 

•07 

2 months 

3i-37 

65*63 

52*10 

1*09 

41 *61 

4*52 

•66 

3 months 

32 *32 

67-68 

62-49 

1*03 

4J *03 

4*69 

•78 

4 months 

81-28 

68*72 

62 60 

1*02 

40*80 

4*02 

•66 

6 months 

29 -W 

70-26 

62-61 

1*03 

40*80 

1 4*91 

•57 

8 months 

28-23 

71-77 

62-78 

•93 

40*05 

1 6*54 

•70 

1 year 

26-76 

7t-2l. 

63-61 

*91 

40*01 

1 6*71 

•73 

2 years 

27-10 

72-00 

52-70 

•93 

39 V8 

6*81 

•72 

3-^ years .... 

26-86 

78 66 

52-81 

*83 

30 *80 

1 6*66 

•87 


The bono-ash coiitamod no iron (hero agrooinpr with Plngfje), and 
only traces of soluble salts. The linio incwases slightly towards matu- 
rity, and tho carbonic acid increases cousidombly, while both magnesia 
and phosphoric acid diminish. Oalcuhiting tlic loss as due to fluorino 
(tho presence of which tho author* does not osiahlisli), tho calcium 
fluoride varied from i*G2 — 3’08 per cent. Assuming tho existence of 
this fluoride, and reckoning Iho iiiaguosia as triraagucsic phosphate, the 
autliox* finds in every caso an excoss of phosphoino acid over limo ; he 
calculates that, on an average, one j)art of dicalcio phosphate is present 
for seven parts ol* tricalcic, the extremes being 1 : 5*1 — 8’8, If we 
regard fluoi-ino as absent, tliore still remains in every caso a slight cxcoss 
of phosphoric acid. Tho old oonti*ovorsy as to tho composition of bone 
phosphates is thus revived. Uorztdius, Itecklinghauseu, and Schoror, 
i*egard the idiosphatos as partly dibasic; while, according to Jlcintz, 
they 01*0 wholly tnbasie. Tho author points out that in llointss’s 
analyses iho carlK)nio acid is unusually low, and that if it ho rjtisod to 
tho ordiiiary porcontugo fr»r adult liono, a piu’t of tho phosphaios will 
then become dibisic. Tlio author IndioveH that tho expulsion of car- 
bonic acid during tho calomatioii of bone is duo lo tho action of 
dicaldc phosphate upon tho <*a]ciuui earbonatio ; this view is supported 
by tho fact iliat, notwithstaudiug Iho loss of ctirbunic acid, tlie ash of 
purified bono is not alkaline to tunuoiMC, nor does it in crease in weight 
by treatment with ammonium carbonate. 

Tho author finally discusses tho composition of brittle, unhealthy 
bone. According to Aoby and iloichardt, tho brittle bono contains 
rather moi*o carbonates ; but the author’s analysis of tho pelvis of a 
hyena which had died of this disease, shows tho bono to bo of a normal 
composition, and he thinks tho brittleness may bo due to moleoular 
arrangement. 


R. W. 
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A Beetle Eudionieter--a Suggestion for a Lecture Experiment. 

By W. Muller (Pogg. Ann., cxlv, 455 — 459). 

Specimens of Aoilim Gamhiis gramilatus, and Dytk'Lts ^nargt- 

7bali$, confined in a eudiometer tube containing air, over water, with a 
small vessel of calcium hydrate in the tube to alDsorb the carbonic 
anhydride produced, wepo found capable of consuming the whole of 
the oxygen of the air. The two first-named species lived the longest 
in an atmosphere of nitrogen, but the last was usually employed, being 
more easily obtainable. 

Two experiments performed in October are given as examples. In 
the first 66*6 c.c. of aii* were contained in the tube ; after 72 hours 
the volume became constant, and remained so for a fuHher 22 honi*s, 
when the beetle was removed, and a diminution of 20'88 per cent, of 
the air was found to have occurred. In the second experiment 57*4 c.c. 
of air lost 20*94 per cent, of its volnmo in C4 hours, and after another 
6 hours the beetle was removed. After the first experiment, the beetle 
resumed its usual activity in two days, and after the second experi- 
ment the beetle completely recovered in an hour. 

Some experiments were made in June, but in these the whole of tho 
oxygen was not removed and the beetles fiequently dried, probably 
owing to the increased activity of their functions at this time of the 
year not permitting them to adapt themselves so completely to an 
altered atoosphere. In one experiment a small frog retained its 
vitality during a sojourn of six hours iu pure nitrogeu. 

These experiments are well suited to show the revivifying power of 
oxygen after the insects are seemingly dead. 

E* K, 

Chemistry of Vegetable Physiology and Agriculture. 

The Influence of Coloured Light on Assimilation by Plants. 

By B, Lommel (Pogg. Ann., oxlv, 442—455). 

Tub anthor enumerates many of tho conclusions arrived at by difibront 
experimenters on this fenbjcct, and cunsiclers it a well abcertaiuod fact 
that tho greatest amount of decomposition is produced by thoso rays 
which are absorbed by chlorophyll, and have at tlio same time a liigh 
mechanical intensify. 

Solid chlorophyll shows the absorption bands ii, iii, and iv, but very 
much less plainly than a solution of chlorophyll, hecauso the white 
light which passes between the interstioes of the chlorophyll colls, 
usnally forms a continuous spectrum over tho absorption bands, 
and so dims or wholly obEterates the paler ones, whilst tho banti i 
suffers only a slight diminution in intensify. The theory of tho 
author is supported by tho direct experiments of J. 0. Muller 
(Bota/msohe Tftdersuchwrigmf: Heidelberg, 1871), and by the following 
experiment. 

Two similar hean-plants were placed in frames, tho sides and top o! 
the first of which wesre composed of a combination of blue cobalt glass 
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and red copper glass, wliich allowed only the red rays betwoou A and 
B to pass through ; in the second, a ooiabination of rod and violot 
glass was nsed, which tmnsmiiiod only tho middle rod rays. Both 
combinations were so dark, that tho plants could scarcely bo soon from 
tho outside ; their power of tiirnsraitting heat-rays was almost idonlioal. 
At the end of a week ilie first plant was sickly, andhead not incroased in 
size, whilst tho young loaves of the second plant had doubled in size, 
and it was not to bo distinguished from a similar plant kept in diflFusod 
daylight. This experiment shows that tho middle red rays above can 
support the growth of a plant, whilst tho outer red rays aro unable ; 
and also that assimilation is dopciidoiit on tho quality of tho rays, and 
not on tho intensity of tho light, 

B. K. 


Pfessiire of the Sap In the Vine. By 0. Nbobaueib 
(D ent. Ohom. Qes. Bor., v, 800). 

Thb author found the pressure of the sap in spring equal to a moremy- 
column of 40 — 00 contiiuotorH. Ho has detected in tho loaves of the 
vine: qnercotiii, qncrcitrin, tannin, inosito, mtilit^ tartaric, and oxalic 
acids, sugar, and protoin-coinpouiids. 

J. B. 


Fermentation of Fruits. By G. Lbohabtier and F. Bgillamv 
(O oinpt. rend,, laocv, 1203). 

Fruits (apples, ohorries, &o.) placed in a closed vesspl absorb all tho 
oxygen present, and evolve a hirgo quantity of carlxinic acid gas. A 
quantity of alcohol is also jn'otluced at tho same time, its formation being 
accompanied by dostraction of sugar. Apples under theso cii’cumsianccs 
exhale water- vapour, which stamls in di*ops upon their sides, and even 
somotimes forms a layer at ihe bottom of tho vessel, tu five instances 
the alcoholic fei’inout was found in a budding state in. tho interior of 
tho apples. In a sixth case the alcoholic ibrinctii was not fonuiL, but 
in this instance fclio apples wore enclosed in tho vessel later in tho 
season, and the vessel was ojumc^d before tho usual cossaiion in tho 
evolution of the carbonic acid giW4 bml occurred. JNuuiorous other 
cxpoi'imonis have shown that the disnigagcmeut of‘ gas from fruits 
enclosed as above, takos place at two distinct }Mn*iodK. 'fhe first period 
may last several months, and then the evolution will cease for one or 
two months, when it will re(joininouc(», aud tii'oct'cd witli gimtor 
rapidity than before. A dostructiou of sugar aud production of 
alcohol takes place duriug both periods, but it is only alter tho second 
period that the alcoholic ferment is found to bo present in a budding 
state. 

In experiments on tho same subject by Pasteur (^Oom])f, miff., 
Ixxv, 1054), tho Irnibs wore plunged at once into carbonic acid gas ; 
the formation of alcohol was then apprcciablo within 24 hours, and was 
accompanied by a sonsiblo production of hoat. 


J. B. 
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Antiseptic iProperties of Sodimn Silicate. Bj M. Pioot 
(Compt. rend., Ixxv, 1124). 

To 50 c.c. of a solution containing 10 grams of glucose and 6 grams 
of yeast, were added successive quantities of sodium silicate ; it was 
found that fermentation was retarded in proportion to the quantity 
of silicate added, and that 80 centigrams were sufficient to stop 
the fermentation altogether. Twenty centigrams of the silicate pre- 
Tented the spontaneous fermentation of 50 c.c. giape juice. Tho 
salt also retards or prevents the fermentation of cane-sugar and milk- 
sugar according to the quantity added. Milk is also prevented from 
becoming acid, and solutions of animal matter from becoming putrid 
by the addition of a certain proportion of this salt. 


Second Observation on some JReccnf GommuniccdUnis by M. Pasttsub 
(C.R-, Ixxv, 784), esperiaJlij on the Theory of Alcoholio If'enneutiU 
tion : By A. Bi^champ (Oompt. rend., Ixxv, 1519). — Relates chioflly 
to a question of priority. 

Observations on a Gommwrdcation made by M. PastbxjbiSo the Acadomy 
of Sciences (7 Oct. 1872) : by A. BiSchamp and A. Ester (Compt. 
rend., Ixxv, 1523), — ^Relates to the function of colls as agents of 
f eanoaentation under certain circumstances. 

DisciossiononFerrnentaHon ; by MM. Pastetje, Fbemy and Tbeoul 
(O ompt. rend., Ixxv, 973 — ^990). 

On ihe Fermentation Question: by A. Gaudin (Oompt. rend., Ixxv, 

120G). 


Analytical Chemistry. 


Quick Method of Estimating Fkosplioric Acid^ Magnesia, 
and Lime. By 0. Rillb (Oompt. rond,, Ixxv, tMit— 31iH; 
Dingl. polyt, J., cev, 546 — 551), 

Two grams of the phosphate to bo examined are treated at the m^diuary 
temperature with 50 c.c. of dilute hydi»ocWoi*io or nitric acid, tho 
solution is hltercd, and tho filtrate ti*eated with oitiic acid, and tlum 
with excess of ammonia; the phosphoric acid is then precipitated with 
solution of magnesium chloride in excess, whereby the prooipitaiod 
ammoido-magnesium phosphate is made to subside mom rapidly than it 
would otherwise do. The supernatant liquid is now sepawitod from tho 
precipitate by means of an aspiration-hlter, and tho precipitate is 
washed witli ammoniacal water, which is afterwards romovod by tho 
same means. The precipitate is next dissolved by zueaus of a few drops 
of nitric acid and the phosphoric acid estimated witli uranium acetate 
solution, according to a modification of Leconte’s method. 



ANALYTICAL OHEMISTRie. 


205 

Boneisingault has stated that an excess of ammonium citraic holds in 
solution a considerable portion of the ammonio-magnosium phosphate, 
the author finds that by using not more than 80 to 100 parts of citdc 
acid to ono of phosphoric acid conttiiuod in the siibstikuce^ no loss is 
experienced. 

He also finds that by adding oxoess of magnesium chloride, keeping 
the proportion of citric acid within proper limits, adding the right 
quantity of ammonia in excess, and not allowing the total volume of 
the solution to exceed a certain amount, accurato results can be readily 
obtained in presence of lime, iron, and alumina. 

W. S. 

Colorimetrical Estimation of Combined Carbon in Steeh 

By J. Blodget Bbitton (Bingl. polyt. J., covi, 182 — ^186). 

The author modifies Eggertz’s method. Ho uses sixteen glass tubes, 
2^ inches long, and i inch diamotor, placed in a wooden stend ; these 
tubes aro filled with a mixture of alcohol and water coloured by means 
of burnt cofibo. The solution in the first tube at tho loft side, 
corresponds in colour with a liquid containing 1 gram of iron with per 
cont. combined carbon, dissolved in 15 c.c. nitric acid. Tho liquid 
in the next tube to tho right corresponds with tho samo amount of h’ou, 
hut containing *07 por cent, combined carbon, dissolved in tho same 
amount of ziitric acid, and so on, each solution varying in colour bo as 
to correspond with an increaso of ‘02 per cont. carbon. 

Tho back of tho stand is covered with thick white paper. 

The sample to bo testod must bo obtained in fine powder, 1 gram 
dissolved in 15 c.c. pure nitric acid — specific gravity 1*42 — with 
80 C.O. water. This solution is filtered into a tost-tuhe, 4 inches 
long, and of a diamclor tho samo as tliat of the tubes in the stand, and 
the depth of colour is compared witli that of tho standard solution, Oaro 
must be taken that the nitric acid nsod is always of tho strength given 
above, that Iho liquid to bo testod is at tho ordiumy atmospheric tem- 
perature, that tho tostiug is made soon after dissolving tho samjfio, and 
that all circumstances und(*r which tho shindard bolutions and tho 
solutions of tho samifios aro made, is iho same in both Cimos. 

^ _ JVl. M, P. M. 

Gold Assays. By H. Rossi<hb (Bingl. p(»lyi. J., <scvi, 185 — 191). 

The anther calls attontion to tho dlllbronccs in tho results of gold 
assays made by rlifforout-chomiMtH. 

In estimating tho gold contixinod in a mixture of gold and silver, a 
numhor is obtained expressing the real amount of gold minus ^lat lost 
in the cupel, and plus tho amount of silver rotainod. Are these 
amounts constant quantities ? The amount of silver retained in gold 
bars prepared exactly after Kandelliardt’s method^ the author found 
to be I — 1 milligram. 

In gold bars worn various sourcos, tho amount of silver varied from 
li — 2^ or 3 milligrams. If, thoreforo, the bars are invanahly prepared 
by one and the same method, tho amount of silver rotainod is a constant 
quantity. The amount of gold lost in the oupcUation process is 



296 


ABSTRACTS OF CHEMICAL PAJPERS. 


greater the greater the amoTmt of load used, sind loss tho greater the 
amount of silver present. In general assays, tho loss of gold is greater 
than the amount of silver retained. 

M. M. P. M. 


Detection of Water in Essential Oils. By Q. Ljauens 
(J. pr. Ohem. [2], vi, 169). 

All essential oils obtained by distillation with water contain water 
even when they appear q^uite clear. The author finds that when sach 
oils are mixed with several times their volume of poti*olonra-othcr (tho 
so-called benssin), a turbidity is pt‘oduccd, owing to tho separation of 
globules of water, the turbidity being tho more marked tho gi*oatcr tho 
quantity of water present. By this moans ho found water in the oils 
of lavender, cloves, spike, cinnamon, rosemary, sassafras, and juniper; 
the oils of lemon and bergamot likewise eontainod traces of water, as did 
also Portugal oil and the oil of Qmdtlwnn pronmhptts ; on tho other 
hand, the oils of turpentine, cedar, lemon, rue, and amber woi*o found 
firee from water. 

J. B. 

The Action of Grystallisable Sugar on Fehling’s Solution. 
By E. Felt z (Dingl. polyt. d., cevi, 384 — 387 ; from Compt. roud., 
Ixxv, 9C0). 

Shows, by careful experiment, that cane-sugar is capable of roduemg 
alkaline tartrate of copper, and that the rapidity of tho reduction is tho 
greater, the larger the excess of alkali present. Two copper solutions, 
Bie one containing 0'632 grm. (a), and the other 1*34 gmi. (b), Na^O 
per 10 C.C., were employed , each contained in 10 o.c. as much copper as 
would require 0*06 gim. glucose for complete redaction. 10 c.o. of (a) 
were reduced by boiling 26 minutes with 1*2 grm. pure oan(*-sugar ; 
while 10 c.c. of (b) took only 10 minutes under tlie same (urouin- 
stonces. 

0. IT. a. 

Estimation of the Yield of Pure Sugar from various Eaw 
Beet-Sugars. By 0 . Soheibler (Dingl. polyt. J., eevi, 48—63 ; 
abstracted from Zcitschrift dos Verciuos fiir die Rubcnzuckor- 
Industiie, 1872 — ^297). 

The process described by Dr. Scheibleris an improved plan of canying 
out tho well-known method of Payen, by which tho syrup adhering to 
ihe already crystallised sugar is removed by washing with an acid 
saturated solution of sug^ in alcohol, of about 85 per cent. For 
Payen’s single washing fluid and tared filter, Sohoibler substitutes tho 
folbwing fluids and apparatus : — (1) Alcohol of 99 — 100 per cent. ; 
(2) Alcsohol of 96 per cent, satui'ated with sugar; (3) Alcohol of 
92 peer cent, also saturated; and (4) Alcohol of 85 per cent, mixed 
with 5 vol. per cent, of ordinary acetic acid and satmated with sugtir. 

r 
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About 20 grmfl. of tho to be tested is weighed into tared tubes 
about 2 oontimotors wide and contimolcrH long, having a narrow 
tube fused on to thorn at ono end, and containing a plug of felt or cotton- 
wool just above the junction of tlio wide and nari*ow portions. Those 
tubes are oonnoctodby their narrow ends with bottles in which a partial 
vacuum can be oreiilod by some convenient means, such as a Bunsen 
waler-pnmp, while their wide upper extremities are closed by corks 
carrying two tubes, ono of which servos for the admission of dry air, 
and the other (caiTyiug a stop-cook) for tho inliroduotion of tho washing 
fluids by means of a pipette, Tho sugar is first covered with absolute 
alcohol and left to stand for 15 minutes ; this liquid is drawn off and 
replaced by No. 2, which is followed by No. and then by No. 4. 
This last, whidi is tho effective solvent of tho syinip, is allowed to stand 
on tho sugar for 15 or 20 in inn tea, and is then allowed to run off 
slowly; more is added and i*un off, and so on, till tho sugar pu’ts with 
no more colour to tho liquid. Tho romaining portions of (4) aro thon 
displaced by tho other liquids, used in reverse order, and tho nearly 
pure sugar left is dried by passing air through it while tho tube is 
surrounded by a niotallio casing filled with steam. Tho weighii of the 
residue so ohtjiinod is obviously that of tho sugar which existed ready 
orystalliaod in tho original spotdiiuMi plus sand and oilier insoluble (in 
spirit) impurities. It is now only necessary to “polarise*’ this residue 
to determine tho quantity of sugar wliioh it coubiins, and so obtain all 
tho ^ta required to ascertain how ma<jhc/’//«ia//i\vvZ sugar was contained 
in the ontjhiah 

0. H. Q. 


The Estimation of Jtdee in Siagar-beets. By Feud. Jioinskt 
(Uiiigl, polyt. J,, cevi, 387 — 402), 

Tot usual method of estimating tho juice in sugar-boots is to dofccr- 
mine the water in a portion of oxpressed juice, aiul tho total water in 
a portion of the roots, and U) n^okon that ail water in tho lattor oxistod 
as juice containing tho sanio p(M*(*ontago tis that oxpi*ossed. 

Jioinsky objects to iliis, and says iliat it loads to loo high i*esults, as 
part of tho water of tho x*ootM is tho natural moistiiro of tho oolluloso, 
iSsc.,' and, moreover, that in ustiinaiting tlio water iu eacli coho, tho loss 
of weight voprosents ol.h<»r bodies which aw ftirmod by ilocomposition 
of sugar, ipo., and in<»roases the first (^rror. 

Ho pi’opoHOS to estiinato tlu' sugar in the juice and that in tlio root, 
and from those data to oaIculai»e the requiro<l ii umber, lie estimates 
tho total sugar in tho root by wt'iglung off a portion oi* tho pulp 
(J* normal weight) ; adding 50 o.c. water; macerating for 15 minutes; 
straining off tho liquor into a graduated tube; adding other 50 c.c. 
water to tho residue ; again niaceraliingfor a like time, and adding this 
oxtraet to the first; measuring tho liquid so obtained ; and ostiinaiing 
the sugar contained after making correction for tho altered volume of 
the jmeo. No suffleiont proof that this process will extract all the 
juice is given, nor is any moUiod mentioned by which a fair sample of 
the pulp with its normal juico^contents can bo taken. 


a. H. G. 
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Gontri.'b’iitioixs to 1die obtaining of comparable experimental 
results in the Commercial valuation of Raw Sugars. Bj 
0. Kohlbausch (Dingl. polyt. J., ccvi, 318 — 329), 

Dials only with, the preparation of a fair sample, the proper packing 
of the same in glass or tin, and finally recommends the use of 100 c.o. 

haying strangulated necks so as to render easy the prepaiation 
of exactly 100 c.c. of the solution for optical examination. 


Detection of Blood-spots. By J. W- Gujsning (Dingl. polyt. J-, 

cevi, 424). 

The spot is treated with alcohol, and the solution is mixed with fcn‘io 
acetate, which precipitates the colouring matter of tlio blood. A pre- 
cipitate is thus obtained in very dilute liquids, even in water containing 
a quantity of blood not sufBlcient to colour it. 


On 8oU Analyses and their Utility. By B. W. Hilqabd (Amor. J. 
of Sd. [3], iv, 434 — 445 ; Ohem. News, xxvii, 8, 17). 

EaaminaUm of some samples of Fenrum rednielum. By A. N. Little 
(Pbarm. J. Trans. [3], iii, 422). 


Technical Chemistry. 


Estimation of the Oxygen in Decarbonised Bessemer Iron 
before addition of Spiegeleisen; Consideration of the Mode 
of Action of the Spiegeleisen, By A. Beedkk (Diugl. 
polyt. J., cev, 581 — 535). 

The metal under consideration was obtained as follows : — ^Afiev the 
charge had boon treated in the convertor to ihe point at which spiog(»loif«m 
is added, it was nan oS into a white-hot firo-olay mould, and alhmcul 
to cool slowly, when a coarse crystalline structure was oxhibiticd. IMio 
formation of this crystalline structure appears to bo favoured by iho 
oxygen contained in the metal. The metal appeared to be brittle under 
the roller, but exhibited unusual toughness and hardness under tho 
chisel. The oxygen was determined with every possible precaution by 
combustion in an atmosphere of hydrogen, and w,as found to amount to 
0*35 per cent. The effect of the addition of spiegeleisen is next nu- 
merically demonstrated as follows: — ^It is assumed that the Bessemer 
iron, before addition of spiegeleisen, contains 0*35 per cent, of oxygen, 
and it is to be noticed bow much of this oxygen is abstracted in the 
metallic bath by the addition in question. The charge of 3500 kilos, 
lost 10 per cent, of slag, leaving 8150 kilos, of metal oontaaning 11*02 
kilos, oxygen. 325 kilos, spiegeleisen were added containing 5 per 
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cent, carbon and 8 per cent. manp^TicRc, i.e., 16*25 kilos, carbon and 
26 kilos, manganese. As 55 Mn. yAW satnrato 16 O., 26 kilos, man- 
ganese will satnrato 7*67 kilos, oxygon, leaving 3*45 kilos, oxygen. 
The carbon, as indeed shown by the llaino at the iimo of addition of the 
spiegeleisen, likewise operates. 3*-45 kilos, oxygen require 2*58 kilos, 
carbon, leaving 13*67 kilos, carbon. The Bossemor metal before the 
addition contained 0*08 per cent, carbon, equal to 2*52 kilos, carbon ; 
afterwards it contained 16 2 kilos, oaabon. The stool obtained contains 
only from 0*15 to 0*20 per cent, manganese, and the author considers 
that as the mangano&e and carbon of tho spicgoloison both operate 
together upon tho oxygen, tho excess of tho manganese (not retained 
in the steel) passes away in tho slag with tho equivalent amount of 
carbon, leaving tho above small quantily (0*15 to 0*20 per cent.) nnited 
with the stool. 0*15 per cent. = 5*17 kilos, manganese, and 5*17 kilos, 
manganese is equivalent to 1*12 kilos, carbon. 16*2—1*12 = about 
16 kilos, carbon, or about 34*50 kilos, of motal, or tho steel according 
to this would contain 0*43 per cent, carbon. Tlie actual experimental 
result is 0*40 per cent, carbon. 

From Uiroo-fourths to four-fifbhs of the manganese introduced into 
tbo iron ai*c lost in iho slag, and it is quite an undecided question 
whether tho small portion whitb reiuains in iho si eel improves its 
quality or is really injui-ious. By the addition of spiolgoloisou a slight 
inci‘oaso of silicon and dimimilion of sul])hur are noticed. The author 
attempts to show that by using a good white carbui’oiiod iron instead 
of spielgclcisen, an equal advantage as to quality and increased quan- 
tity wo^d bo attained. 

Both these agents, however, are faulty, as tho gasoous carbonic oxide 
formed by the action of tho carbon conkunod in oiihoi*, upon tho 
oxygen in tho Bossomov metal, appoai*s to bo partially lield in solution 
by tho fluid iron, and is liborattHl on solidification, the stool suffering in 
quality thereby. This objoctionablo phenomenon of ** blowing ” would 
bo avoided if a substimeo could bo found capable of uniting with tho 
oxygen to form an easily fusible slag, instead of a gaseous p^duot. 
Such a discovery ina<lo and pi’aeticwilly carried out, would oxert a con- 
siderable influence in tho iinprovonicnt of ilie cjuality of Bessemer 
stool. 

W. S. 

Certain Facts relating to the Bessemer process. 

By F. Kwsslmu (l)ingl. polyt. J., cev, 436— 438), 

Two scries of analyses of Ihm^iner itx)u in its diJToi*ont sttigcs, and of 
the raw material, confirming the faclis that iho carbon does not bum 
till most of tho silioium has IxHm eliminated, and tlmt tho phosphorus 
increases relatively to the iron, owing to tho combustion of the latter. 

0. F, a 

The Sulphurous Impurity in Goal Oas. 

By A. Vhbnon JIabcoukt (Ohemical News, xxvi, 267). 

Ths vapour of carbon sulphide is not removed from coal-gas by tho 
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ordinajy method of purification from snlphurottod liydwpjen, and, con- 
sequently, when the gas is burned, sulphurous anhydiidc is produced. 
To get rid of this impurity, the author passes the gas (either before 
or after purification) through an iron tube filled with iron turning, 
and heated to redness. The sulphur of the carbon sulphide is, in this 
manner, converted into sulphuretted hydrogen, and the total amount 
of carbon sulphide is so fer reduced, that the gas, after purificalioii 
from sulphuretted hydrogen, contains only 5 or 6 grains of sulphur 
instead of 30 grains in 100 cubic feet. 

A somewhat greater reduction in the amount of sulphur is obtained 
by heating the gas after, instead of before purification, and purifying 
it a second time. 

When coal-gas is passed slowly over red-hot iron, a soft, black car- 
bonaceous deposit is formed, and the gas is deprived of a portion of 
its carbon ; bnt if the gas be passed tln*ongh more rapitliy, no such 
deposition takes place, although tho time of coni act wiih the heated 
surface is sufficient to effect the convoi'sion of the carbon sal£)hido 
into sulphuretted hydrogen. 

In the latter case, no diminution in the illuminating power of tho 
gas takes place ; on the contrary, if tho heat be raised to bright red- 
ness, a sh'ght yet perceptible increase in the illuminating power may be 
observed. This increate in luminosity after oxposui*o to an intouso 
heat is remarkably shown in the decomposition of maa^sh-gas by the 
electric spark ; although carbon is deposited, and the volnmo of tho 
gas nearly doubled, it nevertheless bums when ignited at a jet, with a 
flame many times more luminous than that of the marsh-gas oponitcd 
on. There is no doubt bnt that a small quantity of some more con- 
densed hydrocarbon, probably acetylene, is produced. 

As a lecture illustration, pure dry hydrogen may be passed over tho 
mouth of a tube containing sulphide of carbon, and thence through 
a piece of combustion- tubing heated neaady to redness. The mixture 
of hydrogen and sulphide- vapour has no action on a solution ol‘ lead 
acetate, but, after the application of heat, tlio issuiug gas produces at 
once a black precipitate of lead sulphide, G'ho prosonce of inoistui*o 
appears to facilitate tliis reaction. 

J, W, 


Effect of luLclia-rabber Tubes on the niiuniaatlug Power of 
Coal-gas. By K. ZutiicowsKy (Dent. Ohoiu. Q-es. Bcr„ v, 7r)0 — 
763). 

Three mineralised india-rubber tubes, having a total length of 4'26 
meters, were enclosed in three glass tubes which were in ooinmuni ca- 
tion with each other and with tee gas-meter of tee photemotrioal ap- 
paratus. Tho gas-meter, which was so regulated as to furnish 6 cubic 
feet in an hour, was teen supplied alternately with coal-gas wliidi had 
passed over tee india-rubber or with ordinary coal-gas, and the illumi- 
uatmg powers estimated 
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Ilhmirntfifig Powry of Coal Gas, 



Dirorlly 

su]»plied. 

PaHHod oTor 
(aoutdiouc. 

Dm rlly 
8up])licd. 

Passed over 
caoutchouc. 

Directly 

suxipliod. 

1st BCIIOS 

13 2 

10*7 

12 -9 

— 

— 

2nd „ 

12 2 

9-2 

12 1 

— 

— - 

3rd „ 

— 

7 8 

11-2 

7*6 

11*3 

4Ui „ 

— 

9*8 

11*6 

9 ‘9 

12 0 


The dimiimtion of the iUuminating power was thus proved to bo duo 
not to the diffusion through, but to the absorption of somo of the light- 
giving constituents by the india-rubbor. To doi ermine tho amount of 
this absorption, some pieces of black caoutchouc wore dried in a 
vacuum over sulphuric acid, and then placed in a chloride of calcium 
tube through which perfectly di*y coal-gas was passed. The mcroaso 
of weight after intciwals of six hours is given in tho following 
table ; — 


Tho weight of tho mdia-mbboT tulx) 

was 

Incroaso of weight. 

At the commoncement . * 

11 8h0 

— 

After G hours * 

1‘2-0<)1 

0‘ir>2 

„ 12 „ 

12-125 

0-124 

„ 18 

12-263 

0-128 

» 24 „ 

12-360 

0116 

,, 30 j, ••*••**.••*»•••» 

12-606 

0-136 


12-601 

0-186 

99 47 „ 

12-746 

0-054 

„ S3 „ 

12 816 

0-071 

,» Si) 

12-873 

0-067 

Total . * . • 




When ilio india-rubber iubos, ail or bovtnul days’ i»xpoRur(» to the ourront 
of gas, were tiunsfoiTcd to a va<‘uum over sulphuric acid, the* mano- 
nietor loso slowly and tho Hulphiirio aoid turuod black, showing that 
the absorbed gjwoous constituoniH wcm*o giv(ui off again. 

As tho sam<* cllw^t must Ui produced by diffusion when tlio India- 
rubbor tubes ai*o exposed to tbo air, we nuderHland why in bos which 
have been in use for a long time duuiniHh the ilhuninatiug power quite 
as mucli as new ones. 

Tho diminution of volume caused by the india-rubber wcw found to 
be very small, amounting to I*l per cent, only, but was much groatiu? 
in tho case of coal-gas ,*wliieh had liewi jiahsed over benzol, evidently 
because vapours ore more oaAily absorbed tlian poimaneni gases. 

It. S. 
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Oh certain Gas-liquors from Gas Works^ and on the Chlorides 
contained in certain Coals. By G. Tii. Gjablacji (Dingl. 

polyt. J., czxxii, 552 — 560). 

The aqueous product of the distillation of coal wliicli is obiaiuod as a 
bye-product, with the tar, in the preparation of illuminating gas, is a 
liquid smelling of tar, and contains in solution certain quantities oi* 
benzene and creosote. Its commercial value depends upon the amount 
of ammoniacal compounds it contains, which, Insides ammonium car- 
bonate, sulphide, and thiosulphate, consist of cyanogon-compouuds of 
ammonium, notal)ly the sulphocyanate, some ammonium sulphato, and 
varying quantities of ammonium chloride. In some gas-liciuors the 
strength in ammonia of the original liquor was found to bo not nearly 
so great as in the distillate obtained by heating it with excess of caustic 
alkali or lime. In this case there must liave boon present au abundance 
of ammoniacal salts decomposiblo by fixed alkalis, besides volatile 
ammonia-products. 

The author’s resoai'chcs have shown him that besides a little ammo- 
nium thiosulphate, there are always present in gas-liquors 'small quan- 
tities of ammonium sulphate, and especially ammonium chloride. 
Many gas-liquors, as for instance, those obtained when Zwickau coal is 
used, contain ammonium chloride as a chief constituent, whilst but 
little exists in liquors &om Bubr, Saar, or Ifewcastle coals, ammonium 
carbonate being in these cases the chief constituent. W. S. 


The value of Carbon-'fQ.ters in puriJ^ring Drinking Waters. 

By Julius Muller (AtcHv. Phaim. [3], i, 385 — 388). 

Water standing in a glass globe the mouth of wldch was Bto 2 )pcd wxtli 
cotton wool, showed after some days signs of vegetable gi’owtli on its 
surface. The same water filtered through a carbon-filtor into a globo 
free from air, also soon showed like signs of the oxistenco of lilb. TIk) 
same water after boiling remaiued perfectly clear for days. 

The anther therefore concludes that carbon-filttTs useful only in 
purifying water from mechanical impurities as siuid, lime, &c., but that 
they cannot remove any of the so-called “ germs.” 

M. M. r. M. 


Decolorising Action of Animal Charcoal, By H. Schwarz 
(D ingl. polyt. J,, cev, 430 — 435). 

The coloured solutions experimented with wore a higlily acid solution 
of indigo sulphate and a nentral solution of indigo-caiiuino. The indigo 
in each of these solutions was deteimined by means of a aolutit)n of per- 
manganate before and after the absorbing action of a certain weight 
(10 grams) of the charcoal used, on equivalent quantities of the two 
Hquids. 

Ordinary bone-charcoal was separated into three portions by sieves, 
large, medium, and fine. One portion of tho fine was exhausted by 
hydrochloric acid, washed, and air-dried. Some of the largo was 
burnt white, and two portions of this bone-ash were moistened j*e- 
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speotxvely witli solutions coniaining 10 per cent, of sugar and 14 per 
cent, glue, then dried and ignited out of contact with air. The charcoal 
was either boiled with the solution in a flask, or simply sliakcn with it 
in the cold : — 


Influeme of Si^e of Qrain atid of Teintpemture, 


10 grams of bone-char coarse, 

absorb of acid indigo-solution : 

boiling. *0999 

to 100 pts. of carbon 9*5 

cold T19 

to 100 pts. of carbon 11*3 

Influence of Acid 

10 grams of bone-char coarse, 

absorb of indigo-cannine : 

boiUng *0202 

cold *0677 

boiling 1*92 

cold 6*45 


medium. 

fine. 

*0088 

•101 gram of indigo 

9*4 

10 2 p.c. „ 

•1025 

•1105 gram „ 

976 

9*5 p.c. „ 


Neutral JieactioQi, 

medium. Uno. 

*0256 *0426 gram of indigo 

•0720 *0426 „ 

2*28 4*061 p. 0 . to 

6*86 5*72/ 100 of carbon. 


Action of Lime-free Olia/rcoaL — Each 100 of absorbed at boiling 

temperature 5*04 grams indigo from tho acid solution, and 1*02 gram 
indigo i^m the neutral solution. 

Action of JBone-ash. — ^For the solutions used it was found that tlio 
white (ewbon jBreo ?) ash had an absorption power equal to 20*8 i}er 
cent, of that of the bone charcoal from which it wiis dcriyed. 

Regenerated Bon^hlach. — 10 grams regenerated with sugar absorbed 
from hot acid solution *0557 gram indigo. • 

10 grams regenerated with sugar absorbed from cold acid solution 
*0645 gram indigo. 

10 grams ro^nerated with glue absorbed from hot acid solution 
*0546 gram ind^o. 

10 grams regenerated with glue absorbed from cold acid solution 
*0557 gram indigo. 

10 grams regenerated with sugar absorbed from hot neutral solution 
*0240 gram incUgo. 

10 grams lugoneratod with glue absorbed fi*om hot zioutral solution 
*0190 gram indigo. 

c. H. a, 


Bevivification of Animal Charcoal by Ammonia. 

By H. Eispbldt and 0. Tjiumb (JDingl. polyt. J., coy, 405-t411). 

Tub spent char is boiled witLi a 2 per cent, solution of ammonia seycral 
times renewed, washed and rinsod, with or without burning* Soyoral 
patents haying this object hayo boon taken out in England in past 
years. 


0. H. G. 
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On the Fimction of Sulphurous Acid when employed for tte 

Saccharification and subsequent Alcoholisation of Grain. 

By V- Hemilian and K MBi«ifiKorr (Chem. News, xxvi, 283), 

When snlphnrons acid is used in ihe mashing of a mixture of malfe and 
grain, its action is twofold ; on the one hand, it poi'ceptibly dimiiiishcs 
the saccharific power of the diastase present in the malt, hut on ilio 
other hand, it renders the starch more fit for conversion into glucose, 
probably by dissolving the gluten and other albuminoid bubsiarces of 
the meal, and thus bringing the starch into immediate contact with tho 
diastase. The difference, which determines the increase in the quantity 
of glucose, depends direcdy on the duration of the cold maceiation, ana 
on the quantity of sulphurous acid employed. Tho best results ai*0 
obtained with a solution containing fi*om 0*1 to 0 13 per cent, of tlio 
quantity of malt and meal used, and by continuing tho cold maceration 
for five or six hours. The increase in the yield of glucose under tho 
action of sulphurous acid in the most favouiablo conditions, varies from 
2 to 3 per cent, of the weight of the grain employed. 

This metliod is applied commercially as follows : — The meal, without 
malt, is macerated in the cold with the solution of sulpliurous acid, and 
then heated to 50°, so as to volatilise any free acid* The malt is next 
added, and ilie mixture is well stirred and heated to 70°— 75®, tho 
temperature best suited for saccharification. During ihe formontatiou, 
sulphuretted hydrogen is evolved in small quantity mixed with tho 
carbonic add, and some unknown sulphur-compounds are foimcd in 
the liquor. The amount of free add produced in the wort at tho 
expense of the alcohol is only about half that foimed under oi’dinary 
conditions, and thus not only is the yield of alcohol increased, but ihe 
nutritive value of the spent wash, as food for cattle, is rendered 
greater, 

J. B* 

Dynamite. By H. Schwarz (Dingl, polj^, J., cev, 429).'*— Dyna- 
mite, dualin, lithofracteur, &c., all (insist of nitroglycerin absorbed by 
different substances. Two samples of tho first-named wore auulybod. 


No. 2, >teak. 

No. 1, strong. for coal blasting. 

Nitroglycerin * 67*5 56’i) 

Chalk and sawdust .. 30*11 42*13 

Moibture and loss .... 2*39 0*97 


NobeVs original dynamite contains 75 per cent, nitroglycerin absorbed 
by infusorial earth. 

0. 11. Q. 

Bosin-oil and its Use. (Dingl. polyt, J., cevi, 246.) — Ro*sin-oi] is 
a product of the diy distillation ot rosin. The appuratub ubod coiibists 
of an iron pot, a head-piece, a condensing aiTangemeut, and a rocoivei*. 
In the distillation, a light oil comes ovei* fii&t together witli watoi'. 
As soon as a cessation in the flow of the distillate occui's, the receiver 
Is changed, and the heat is fuither luiscd, when a red-coloured and 
heavy rosm-oH comes over. The black residue I'einaining in tho X)oi is 
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nsed as pitch. The light oil, called ‘‘ pinolino,” is rectified, and the 
acetic acid water passing over with it, is saturated with oaldnm hydrate, 
filtered and evaporated to dryness, and the calcinm acetate obtained is 
employed in the mannfactnre of acetic acid. The rosin-oil obtained 
after the light oil has passed over, has a dark violet-bine colonr, and is 
called “ bine rosin-oil.” The red oil is boiled for a day with water, the 
evaporated water being retnmed to the vessel ; next day the water is 
drawn of? and the remaining rosin-oil is saponified with caustic soda 
lye of 86*^ Baiune, and the resulting almost solid mass is distilled so 
long as oil passes over. The product obtained is rectified rosin-oil, 
which is allowed to stand in iron vessels, protected by a thin layer of 
gypsum, whereby, after a few weeks, a perfectly clear oil is obtained 
free from water. The oil of first quality is obtained by a repetition of 
the foregoing operation upon the once inctlfied oil. The residues of 
both operations are melted up with the pitch, 

W. S. 

Preparation of Patent Waggon Grease and Rosin-oil 
Soap. (Dingl. polyt, J., cevi, 24?.) — One hundred lbs. of rosin-oil and 
80 lbs. of lime slaked to a powder, are agitated in an iron pot, and the 
mixture is heated with stirring, till a uniform paste is obtained free from 
lumps, and running from the stirring implement like symp. With this 
rosin-oil soap, all tho difierent vanctios of patent grease are made as 
follows : — 

Blue Paimt Qrcase, — 500 lbs. rod rosio-oil are heated for one hour with 
2 lbs. calcium-hydi'atc, and allowed to cool. The oil is skimmod off the 
sediment, and 1 0 to 12 lbs. of rosin-oil soap aro stirred in till all is of 
buttery consistence and of bine colonr. 

Yellow Paimit Q^'ease is prepared by adding C per cent, of turmeric 
solution to tho bine grease. 

Black Pate7bt Lamp-black is used to produce tho black 

colour. 

Patent Palm-oil Waggon Or ease, — 10 lbs. of rosin-oil soap aro molted 
with 10 lha. of palm-oil ; 500 lbs, of rosin-oil arc then fulded, and as 
much rosin-oil soap to nmko tlio whole of the consibteiico of butter, and 
lastly 7 to 8 lbs. of caustic Hodtv-lyo. 

Pa/raffin rcsiW/fcs.— Tlio tliick oil whi(»h i^emtiius in tho paraffin manu- 
facture is used as a lubricating oil, partly ou account of its clioapncss 
and partly on account of its not soon solidifying by cold. 

In ordor to thickon, some load soap is molted with it. Mixtures of 
rosin-oil or 3?osin-oil soap and petroleum, with glycerin also, aro often 
nsed as lubricants. W. S. 

Dyeing Straw with Aniline Green, ByM.HAB!rMANN. (Dingl- 
polyt. J., cevi, 246). — The method is applicable in the case of straw for 
straw hats, artificial flowers, Ac. Tho straw is first placed for some 
time in boiling water, then washed in cold water, and afterwards bleached 
in a bath containing 20 grams of chlorido of Hme and 7 to 9 grams of 
sulphuric acid. ITo more water is psod than is necessary to work the straw 
about in. The straw is now rinsed in cold water, then wron^ out and 
brought for a quarter of an hour into a solution consisting of sunuurch, 

VOL. xxvi. T 
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tairtRric Sicid, Sind alxun, dissolved in not too mucb. ■wator. About bulf tbo 
mordant solution is now poured off and replaced by pure wator. 
Aniline green and picric acid are tben added to tlio batb, so tlidt tho 
required tint is produced, the straw being agitated in tho solution for 
some time. 

W. S. 

Use of Molybdic Acid in Colouring Silk Blue. (Dingl. polyt. 
J., cev, 386.) — 20 parts sodium molybdate and 20 pai*ts sodium thio- 
siiphate are dissolved in 250 parts water. To this solution heated 
to boiling, 6 — 8 parts ordinary hydrochloric acid arc gradually added. 
A beautiful blue liquid is thus obtained. 

M. M. P. M. 


Oil-baths in the Aniline Manu&icture. (Dingl. polyt. J., cev, 
386.) — A good mixture for these baths is ruado by thoroughly stir- 
ring up together 2 kilos, oil, and 7^ kilos, alcohol, adding 7-^ kilos, 
water, and lastly 500 grams sulphuric acid. The mixture should have 
a milky appearance, and no oil-drops should appear on tho suriaoe. 

M. m . P. idi. 

A New Glue. (Dingl. polyt. J., cov, 389.) — Ordinary gluo is 
dissolved in nitric ether, and a little bit of caoutchouc added. This 
solution forms a very strong glue, and docs not get thick or pasty. 

M. M. P. M. 

Sugar-Lime as a Solvent for Glue. By B. Pusohjbr (Dingl. 
polyt. J., cev, 390.) — part sugar is dissolved in 3 parts water, I part 
slaked lime added, the solution kept at 50® — 60® R., and shaken njj at 
intervals for sevei^ days ; 3 parts glue are then added to 12 — 15 paiis 
of this sugar solution. On gentle warming, tlie gluo dissolves, tho 
solution remaining clear on cooling. The addition of 2 — 3 per cent, 
of glycerin is useful, also a drop or two of lavender oil, to rtuuovo tho 
strong “glue’’ smell. This glue has an effect upon certain colours, 
changing them to a considerable extent. 

M. M. P. 14. 

Preparation of a very good Adhesive and Durable Paste. 
By P. SiBBURGBU (Dingl. polyt. J., cevi, 248).— -Pour piuls by weight 
of glue are allowed to soften in 15 parts of cold water for aoiuo hours, 
and then moderately heated till the solution becomes quite clear. 
Sixty-fivo parts of boiling water are now added with stin'ing. In 
anoiker vessel 30 parts of starch paste are stirred up with 20 parts of 
cold water, so that a thin milky fluid is obtained without lumps. Into 
this the boiling glue solution is poured, with constant stirring, and the 
whole is kept at the boiling temperatm‘e. After cooling, 10 drops of 
oarhoHc acid are added to the paste. This paste is of exti*aordiuaiy 
adhesive power, and may he used for leather, paper, or cardboard with 
great success. It must be preserved in closed bottles to prevent 
evaporation of the water, and will, in this way, keep good for years. 

W. S. 
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Parisian Wood Vamisli. By R. OaAaER (Bingl. polyt., J., 
ccv, 382 — 383). — To prepare this varnish, which lias been long cele- 
brated, the author dissolves 1 part of good shellac in 3 — 4 parts of 
alcohol, of 92 per cent, (by volume) on the water-bath, and cautiously 
adds distilled water, until a curdy mass separates out, which is col- 
lected and pressed between linen ; the liquid is filtered through paper, 
all the alcohol removed by distillation &om the water-bath, and the 
resin removed and dried at 100°, until it ceases to lose weight ; it is 
then dissolved in double its weight of alcohol, of at least 90 — ^98 per 
cent., and the solution perfumed with lavender oil. 

M. M. P. M. 

Preparatioii of Floor Wax. By Nessl^ib (Dingl. poly^. J., 
cev, 391). — 50 grams of poarlash, 250 grams of wax, and 2 decilitres 
of water are heated to boiling in a dish, which is frequently agitated, 
until a thick fluid mass is formed, fi*om which, upon removal from the 
fire, no watery liquid separates out. Boiling water is now cautiously 
added to the mass, until no watery drops are distinguishable. The 
dish is again set on the fire, bnt its contents are not allowed to boil, 
otherwise myricin wonld separate out, 4 — 4J- litres of water being 
added, little by litilo, with constaixt stirring. Colouring matter may 
be added, if desired. 

M. M. P. M. 

Colouring and Drying of Natural Flowers, By E. Pusoheir 
(Dingl. polyt, J., cov, 391 — ^92). — The flowers ai*e phicod m a glass 
funnel, which is inverted over a plate contiiiniag a few drops of sal- 
ammoniac solution. After a few minutes, most blue, violet, or bright 
carmine-ooloui*ed flowers change to a Schwoinfurt green ; dark car- 
mine flowers become bbok, white change to sulphur-yoUow. The 
flowers plnnged into fi-osli water retain their now colours for 2 — 6 
hours, and then lose them. By a somewhat similar treatment wiili 
hydrochloric acid, many flowers, especially asters, may bo coloured a 
beautiful rod, which is lasting after Uic flowers are carefully dried. 

M. M. P. M. 


Permanent Paint for Fire-proofing Wood. By F. SiwiiCRGEH 
(Ohom. Oentr., 18?2, 44*7). — I. Gflio wood is twice painted over with 
a hot saturated solution of I j)ait of green vitriol and 3 parts alum. 
2. The wood, after drying, is again paix^ted with a weak solution of 
green vitriol, in whicli pipo-elay has been juixetl to the coxisisteucy of 
ordinary paint. This coat is renewed from time to time. 

0. H. a 

Microscopic Photography. By L. Erkmann (Zeitschr. Anal. 
Ohem., xi, 395 ; Ohom. Oentr., 1872, 395). — ^Por talang microscopic 
photographs, the author recommends that the section of the plant or 
other tissue he placed for a night in a solution of aniline-rod, not too 
concentrated. On washing the tissue with water, the non-niirogenous 
tissues are left uncolourcd, whilst the nitrogenous tissues remain 
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coloured, tliere being also a considerable amount of shading. From a 
negative photography thns prepared, a posiilve may be obtained in 
■virhich the nitrogenons substances are dark and the uon-nitrogonouB 
light. 

^ A. P. 


New l)&pUatory, By R. Bottgbb (Dingl. polyt. J., ccv, 492). — 
A mixture of 1 pt. by weight of sodium snlphydiate, and 8 pts. of fine 
chalk moistened with water and kept in well-closed bottles. 

W. S. 


New Process for the ITtUisaUon of Tin Plate Outtmgs, By A. Ott 
(Dingl. polyt. J., cevi, 198). 

Presence of Silver in Oommeroial Snbnibrate of JBisvmih, By C. Ekin 
(P hann. J. Trans. [3], iii, 381). 

Chea^ Saline Disinfectants, By S. W. Rich (Ohem. S'ews, xxvi, 


Method of rendering OorTcs for Bottles Air-tight and IndestrvcfihU^ 
By P. Ruschhatjpt (Dingl. polyt. J., cevi, 423). The corks ai‘e 
soaked in melted paraf^. 

Defuselation of Grade Spirit try Wood-charcoal, By W. SontriiHa 
(Dingl. polyt. J., cevi, 211 — ^234), 

Sinclair's Apparatus for the conversion of Wood into Paper-pv^p hy 
Chemical means. (Dingl. polyt. J., cevi, 255.) 

Petroleum exploration in OaUcia and America* By A. Fauoe 
(Dingl. polyt. J., cevi, 237). 

Anthrac&iie-lJme. By Febd. Spbingmuhl (Dingl. polyt. J., cevi, 
158). 

Cheap Printing-colour for Anilim colours on Cotton, (Dingl, polyt. 
J., 158.) 

Varnish made from Monite cuttings. (Ding, polyt. J., ccv, 159.) 



309 


PAPETIS BEAD BEFOBE THE CHEMICAL SOCIETT, 


XIL — On BthyUainyl. 

3 j Harky Grim SHAW, D.ilton Oliomical Sotolar in tlie Laboratory 
of ibo Owens College. 

Ethtl-amtl was first prepared by Wurtz (Ann. Oh. Plu/s. [3], liv, 
2?8), who fonned it by tiic action of sodium on the iodides of ethyl 
and amyl. Ho found its boiling point to be 88°, and its specific 
gravity 0’?039, but did not study nny of its derivatives. In 1862 
(Jou)n. Gliem. Soc. [2], i, 1i25), Schorl emmer showed that by the 
action of chlorine it yielded a he 2 )iyl chlondo, and in ]866 (Pwo. Boy. 
8oc., xiv, 168), ho investigated oilier deinvativcs of this hydrocarbon, 
and propm-od its ncetnto and alcohol, from the latter of which ho 
obtained by oxidation an acid having the composition of amanthylic 
acid. In a further coinmunicatiou to the Boyal Society, he proved 
that the hydrocaiihon hei»(ano boiling at 99°, is not identical with 
ethyl-amyl. 

We now know tlio cause of this ibomcribm, for S chloric mmor has 
shown that the heptane from potroloum ib a normal parafiin having the 
constitution — 

OH3-~CHr-On4---CHr--CH,— On,----OH3, 

whilst from the constitution of amyl alcohol (Erlonmoyer, Ami. Ohem. 
Pharm. Buppl. v, 337), it follows that othyl-amyl coutudns the gi’oup 
isopropyl, its constitution being — 

uii~ciL--ou,--ciu--on • 

By his recent re&eai‘chcs on the normal paraffins (Trm$. Ttoy. 8oo. 
clxii, p. Ill), Schorlommer has further shown that, by acting with 
chlorine on these hydrocarbons, in addition to a primary, a secondary 
chloride is formed. It appoiired thoroforo of groat interest to study 
the action of chlorine on tho other paraffins not belonging to the normal 
group, whose constitution is well known, and to examine carefully the 
oxidation-products of the alcohol derived from them. 

Of these, ethyl-amyl is Cor obvious reasons the most suitable, and at 
the request of Mr. Schorlommer I undertook an investigation of this 
hydrocaAon in tho seubo above indicated* 

yoL. xxvr. 2 
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The high price of iodine at the time rendered it adriwiblo to endoa- 
vonr to prepare ethyl-amyl from the bromides instead of the iodides, 
and on experiment the yield of hydrocarbon, allowing for loss owing to 
the volatility of the ethyl bromide, was found to bo satisfiictory. The 
total quantity obtained was about a litre and a half. 

To propai'e the amyl bromide, 400 grams of amyl alcohol and 25 
grams of amorphous phoaphorns wore placed in a tubulated retort or 
a flask connected with an inverted condenser. 350 grams of bromino 
placed in a stopcock-funnel was then gradually added, and the mixture 
allowed to stand over night. The liquid was then poured off from the 
undissolved phosphorus, if any, and distilled into a receiver containing 
a solution of caustic soda. The bromide was sliaken up with caustic 
soda solution, and then with water, afterwards dried with sticks of 
caustic potash, and subjected to fraxstional distillation, the poi*tion 
boiling between 118°, and 124°, being taken to prepare tho ethyl-amyl. 
The average yield of bromide was about 600 grams, firom 400 alcohol 
and 350 of bromino. 

The ethyl bromide was prepared in the same way, the proportions 
taken being 450 grams of methylated alcohol once distilled, 400 grams 
of bromine and 40 grams of amorphons phosphorus, care being taken to 
keep the mass cool. Almost the whole of tho bromide thus obtained 
on distillation from the water bath, boiled constantly at 41°, 

In order to prepare the ethyl-amyl, 150 grams each of tho ethyl and 
amyl bromides and about 50 grams of sodium wore taken (there being 
somewhat more than an equivedent quantity of the ethyl bmmidt', to 
allow for loss owing to its greater volatility). Tho mixed hroiuides 
were placed in a flask connected with a long, well cooled, inverted con- 
denser. 

The sodium was added gradually so as to keep tho temperature at 
about 20° to 25° 0., which object is aided by placing the ilahk in an 
oil-bath, and suiTfoundiug this if neocssaiy with a vowsol of water. 
It is necessary to be particulai' about this point, ua below this i«unp(u*a- 
ture scarcely any action takes place, whilst at liiglicr t(‘jnj)era tint's tho 
action is so \dolont as to occasion a loss of material ; still wli<*n tho 
action does not readily commence, as is somotunes tho a Jiltio 
heat may be applied without auy danger, provided there bo not nuieh 
sodium present. When all the sodium had been added, and all action 
had ceased, heat was applied to tho oil-hath, and the iomporatm*o ke])t 
at about 100° for some hours, so that tho liquid dropped back pretty 
rapidly from the inverted condenser. The condenser was thoTit I'ovc^rsod 
and the products of the reaction distillod off. Tho average yield of 
hydrocarbons from 150 grams of amyl bromide and 150 grams of ethyl 
bromide was about 100 grams, consistmg of 80 grams othyl-amyl and 
20 grams diamyl. However lai^o the excess of othyl bromide, thoro 
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was always some diamyl formed, tlie quantity of which varied greatly 
with the same proportions of the bi'omides, 150 grams of each, giving 
in one case 30 grams of diamyl and 77 grams of ctliyl-amyl, and in 
another only 8 grams of diamyl to 02 grams of othyl-amyl. The cir- 
cnmstancos under which the di-amyl was formed could not be ascoi’^ 
tained, as neither the temperature at which the reaction was carried 
on, nor the length of time which it occupied, was found to determine 
the formation. There was always also a certain quantity of ethyl 
bromide left undecomposed. 

After having been distilled oj0P, tho mixture of hydrocarbons was 
allowed to stand for some weeks over sodium. It was thou repeatedly 
rectified over sodium, and fractionally distilled. Tho portions boiling 
from 85® to 100° wore then treated with sti*ong sulphui'ic &nd nitric 
acids. 

By the usual method of adding strong sulphuric acid and then nitric 
acid by degrees, it takes almost a week before all action ceases, but by 
proceeding as follows tho action is finished in a much shorter time. 
About one quarter of its volume of strong sulphuric acid is added to 
the hydrocarbon, and allowed to stand for a few hours, with frequent 
agitation. The acid is then dmwn ofi* by a sopamting funnel, and is 
found to contain all the impurities, as on addition of fresh sulphuiic 
add and a little nitric acid, hardly any action takes place, and altogether 
ceases if the mixture bo allowed to stand ovoruiglit 

After separation from the acids, tho hydirocarbon was washed twice 
with about its own volume of watex*, and left in contact with sticks of 
canstic potash for forty-oiglit honi*R, after which it was again frac- 
tionally distilled with a little sodium, when all except a very small 
portion came over from 88° 90°. In order to obtain tho hydro- 

carbon as pui'o as possible, the ])orti()n romainixig after it had been 
repeatedly treated with chiorhio, was loft in contact for a week or two 
with sticks of canstic potash. On distillation, tho otliyl-amyl tlius 
obtained was found to liavo a constant boiling-point of 90°. The fol- 
lowing is tho analysis : — 

0*1746 grams ethyl-amyl gavo 0*5402 grams 00«, and 0*2460 
grams HsO. 

Percentage. 

Odoulatod. Found. 

Of 84 84*37 

Hxe .... 16 ’ 15*C6 

Specific gravity — 

Weight of bottle and ethyl-amyl at 18*4° (1) 4*4465 
„ .. (2) 4-44C8 

„ „ „ (3) 4-44G4 

z 2 
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Weight of bottle and water at 18® 5*1065 

Weight of bottle 3*0227 


which gives the specific gravity at 18*4® of 0*6833. 

In order to effect the chlorination of the ethyl-amyl, about 100 
grams of the hydrocarbon were placed in a flask into which chloiino, 
dried by snlphnrio acid, was led by a tube reaching down in the flask 
to within about 90 millimeters of the surface of the liquid. The flask 
was connected with an inverted condenser, at the upper end of which 
were placed two washing bottles containing solution of caustic potash, 
to arrest any hydrocarbon that might bo carried over. The chlorine 
was allowed to pass through the apparatus until all the air was driven 
out ; the hydrocarbon was then placed in the flask and heat applied 
so as to allow the liquid to drop quickly back from the condenser. 

This was continued for the whole of the day ; the flask was then 
removed, and the unattacked hydrocarbon separated from the chloi*i- 
nated products by very slow fractional distillation, another portion of 
the hydrocarbon being in the meanwhile subjected to the action of tho 
chlorine. 

It was found necessary, when the day was at all bright, to protect 
the flask from the action of the light, as the chlorine took fire and 
burned in the vapour of the hydrocaabon. This also took place when 
the light was not so strong, if the current of chlorine were allowed to 
pass too rapidly. 

The chloride thus obtained was subjected to several fractional dis- 
tillations, and the portion boiling between 140® and 150° (which 
formed nearly the whole quantity) was taken to prepare tlio acetate. 
It was, however, found that small quantities of more highly cliloviuabod 
products were always formed during the reaction. 

The following is the analysis of the chloride thus obhiinod ; — 

(1.) 0*227 grm. chloride gave 0*221 AgOl and 0*028 Ag. 

(2.) 0*5205 „ „ 0*5503 „ 0*0210 „ 

Eoiind. 

Calculated for C7II15OI. 

26*30 p. c. 01. 25*7 26*15 

For the preparation of the acetato, about 15 or 20 gitiniH of iho 
chloride, with rather less than that quantity of potassium aot‘tixto and ol* 
glacial acetic acid, were inclosed in strong glass tubes of about 25 
millimeters in diameter, and heated to 200“ for about six hours, or 
until the reaction was completed, this being shown by the ceasing of 
the separation of potassium chloride at the juncture of tho two layers 
of liquid. That all the chlorine was removed was shown by burning 
a little of the mflaanmable liquid, tho flame of which showed not the 
slightest tinge of green. 



GRIMSHAW ON ETnYL-AMYL/ 


313 


TLe contents of tlio tabes wore extracted with water, and the result- 
ing light liquid washed with water, dried over potassium carbonate 
(rendered anhydrous by fusion), and subjected to fractional distilla- 
tion. About one-fourth of the liquid came over between 85" and 100®, 
and the rest from about 150® to 180°. This higher-boiling fraction 
was further distilled, and came over chiefly between 160° and 175®, 
which portion was taken to prepare the alcohol. There was also a 
very small quantity of a liquid boiling above 200®. On analysis the 
composition of the acetate was found to bo as follows : — 

0'1547 of the acetate gave 0*3850 of COg and 0*157 II 2 O. 

Torerntage. 

Oaleiilaiod. Found. 

108 68*35 67*81 

18 11*30 11*27 

32 20*26 — 

158 100*00 

The lower-boiling liquid from the acetate (that boiling from 85® to 
100°) was allowed to stand over caustic potash, and on fractional dis- 
tillation, yielded heptylone having a constant boiling-])oint of 91° 0., 
and a specific gravity of 0*706 at 16® 0., from the following num- 
bers : — 


Weight of bottle and lioptyloiio at 1 6° — (1) 4*9955 

„ „ „ (2) 4*4956 

„ and water at 16®— 5*1088 

Weight of bottle 3*0227 


To prepare the alcohol, enough ethyl alcoliol was added to the ace- 
tate to mako a clear liquid, and thou an of caustic potash, and 

ilio whole was allowed to stand for twt*nt.y-four hou!*H with frequent 
shakings. To j’omovo the huit traces of iM*i4at(', the liquid was gcuitly 
heated lor an hour or two with a stiek of caustic polish, until tluj odour 
of the acetate had entirely disappearod. Tlic alcohol was then washed 
twice with water, dried over ignited potassium carbonate, and fic- 
tionally distilled. The distillation commenced at 145°, and the highest 
point reached was 170®. The lowest portion was again washed to 
remove traces of ethyl alcohol. 

By repeated fractional distillations, the liquid was separated into 
two portions, of the lower ol whicli iho giHjator part came over between 
146® and 148®. The boiling-point of the liiglxoi* boiling portion was 
found to be 163° to 165°. 

As the quantity of alcohols was small, the separation could not have 
been complete*, though it was siiiliciontly so to show the existenee in 
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the liquid of the two alcohols having a considerahlo difference in their 
boiling-points. The two portions were therefore placed together for 
oxidation, as the different nature of the products of tliis oxidation 
would allow of a very complete separation one from the other. 

ffor the same reasons a portion of the “ mixture ** of the two 
alcohols was taken for analysis, which yielded the following results : — 
0*2142 grams of alcohol gave 0*6664 grams COs and 0*2666 gi*ains 
HaO. 

Percentage. 


Caleulated. Found. 

C 7 84 72 4 72*11 

Hi 6 16 13*8 13 83 

O 16 13*8 — 


116 100*0 
Oxidation, of the Alcohols^ 

The mixture of the alcohols was subjected to the action of an oxidis- 
ing mixture of 8 parts sm*ong sulphuric acid, 2 parts potassium bichro- 
mate, and 10 parts water (Schorlemmer, Proc. Hoy, 800 ,^ cxiv, 126). 
The mixture was allowed to become quite cold, and added to the alcohol 
in small quantities at a time, any elevation of temperature being 
avoided by placing the containing vessel in cold water. Tho liquid 
was frequently shaken, and the oxidising mixture added until a pot*ma- 
nent brown tinge showed that there was an excess. It was allowed to 
stand overnight and then distilled in a retort until most of tho liquid 
portion had come over, the distillate consisting of an acid li(juid on 
which floated an oily layer. The residue in the rotoi*t was lillod u]) to 
the original bulk and again distilled. This was repented onco uioro, 
and then all the distillates were neuti*alisod with sodium carhonaio 
and distilled in a retort until all tho oily liquid had come ovoi\ Tho 
residue was evaporated down to dryness on tho watox*-b<ith, foriuiiig 
a crude sodium salt of the acid. 

The crude sodium salt was decomposed by tho minimnin quantity of 
dilute sulphuric acid, and the oily acid thus formed was hO|)aratc(I by a 
funnel and dried for a day or two over phosphorus poiitoxido* Its 
boiling-point was found to be 210® to 213® (not corrected). It was a 
colourless oily liquid, lighter than water, possesbing a peculiar uaxd 
disagreeable odour. 

Preparation of salts of the acid — 

(1.) Silver Salt — The portion of the acid which was left mixed with 
the phosphorus peutoxide, was diluted with a considerable quantity oi* 
water and distilled in a i*etort, the distillate foimiug au amd liquid 
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with a little of the undissolvocl acid floating on tlxo top. This distillate 
was heated Lo boiling and carboimto of silver added until the liquid 
was only slightly acid; the solution was filtered whilst hot, and on 
cooling, the silver-salt sepiiraicd out as a white procipitaie, sometimes 
granular and sometimes floccalont. On being left to crystallise by spon- 
taneous evaporation, the salt was obtained in minute needle-shaped 
crystals. The precipitate was dried by pressure between blotting-paper 
and then placed over snlphuric acid for twenty- four houi*s. In deter- 
mining the silver, the salt was placed in a porcelain <a*uciblo and 
heated very gradually ; it first molf cd to a dark liquid having a green 
metallic lustre, at the same time decomposing. The heat was increased 
until all the organic mfittoi* was di'ivon off, and the residual silver 
heated to fusion over the blowi)ipo. Tho following is the analysis — 

(1.) O’lOl Ag salt gave Ag. 

(2.) 0 035 „ O-OIGO „ 

Eoiiiid. 

Calculated for CjUijAgOa. (1) ^ 

45-5? p. 0. Ag. 45*84 4571 

(2.) Barium Salt — ^A poHion of the acid was boiled with a little 
water and nearly nonti’aliscd with barium carbonate. Neither on eva- 
poration by heat nor over stilplmvic acid could this salt bo obtained in 
any form but as a gummy skin ; and though on leaving tho solution at 
rest for several weeks, it soj)aratod out in what seemed to be a 
crystalline fonn, tho salt on analysis showed no definite composition. 

(3.) Calcitm Salt — Tho barium salt was decomposed by dilute sul- 
phuj’ic acid and tho acid distill(»d ofl* Tlio boiling solution of this was 
nearly neutralised with milk of lime, fiUcrcd, and allowed to evaporate 
at a gentle heat. Tho salt was thus obtained crystal I isod in microscopic 
plates and noodles, whi<5h a tier diying between blott ing-paper, lost on 
heating tK) IGO®, i)*35 per cent, of moisturo, corrospoudiug most 
nearly with Oa(C 7 lluOa)a + 2Aq, whieh re<|nircs 10*?H per amt. 

Tho following is tho analysis of the salt : — 

0*0652 of tho salt, lost on heating to ICO'*, 0*0061, and tho resulting 
0*0591 of the dry substance gave 0*0205 of OaOOa. 

Calculated for 0 a( 07 lli 30 i.) 2 . Eouiul. 

13*42 p. c. of Oa. 13*87 

The distillato from tho sodium salt, containing the oily liquid was 
again distilled as long as oU camo ovei*, and this was repeated twice. 
The last distillate was satui^atod with potassimn carbonate to bring as 
much of the liquid out of solution as possible. Tho Hght layer of 
liquid was separated and dried over fused potassium carbonate. On 
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distillation it was found to boil from 143® to 145®, leaving a residno of 
a liquid boiling above 196®. 

The liquid boning at 144® is colourless, has a faint fruity smell, and 
forms a crystalline compound with sodium bisulplnto, which pioves it 
to be an acetone. 

Its specific ffravity was found from the following numbers to be 
0-8747 at 17®. 

Weight of bottle and acetone at 17® (1) 4'8548 
„ „ „ (2) 4-8551 

„ and water at 17® 5-1073 

Weight of bottle - . . . 3-0220 

The following is the percentage of caibon and hydrogen yielded on 
analysis ; — 

0-2373 of substanco gave 0*643 of OOg and 0*2655 of HgO. 

Or .... 84 73-68 73-90 

Hu-.,. 14 12-28 12*42 

0 16 14-04 — 

114 100-00 

Oaddation of the Acetone . — ^The acetone was placed in a flask with a 
quantily of the chromic acid mixture, and connected with an invoitod 
condenser; it was heated gradually to boiling, and kept in obullition 
for an hour or two, when the oily layer had almost disappcjirod and 
the liquid had assumed a green tint. 

The liquid and unoxidised acetone were then distilled olT ; the right 
quantity of potassium bichromate and sulphuric acid was added, and tlio 
liquid heated and distilled as before. The two vosiduos of oxidming 
mixture were added together and distilled with water luiiil no sM-id 
liquid came over. All tho distillates were then neutralised with wxliuin 
carbonate, and evaporated dow-n in a retort to separate luiy unoxidiH<»d 
acetone, and then on a watci'-bath to di'yness. Tho Hodiunt saltf was 
decomposed by a small quantity of dilute sulphuric acid and a hiytu* of 
an oily acid having tho odour of valerianic acid, sopar«iti‘d out on tho 
surfibce of the acid solution. The whole was distilled in a snuall retort 
until all the oily liquid had come over, and tho distillate thus obtained 
was distilled several times in the same way, to obtain tho oily JUiid as 
free from water as possible, and to separate it from tlic other acid in 
solution. Tho liquid was then saturated with calcium ehlorido to 
bring as mnoh as possible of the acid ont of solution, and tho upper 
layer of liquid separated and dried over phosphorus pontexido. 1'he 
residual calcium chloride solution was again partially distillod, tho 
distillate saturated with more calcium ehlorido, and a little more 
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of the acid thus obtained. When rendered quite anhydrous by the 
phosphoms pontoxide, the acid was distilled and found to boil between 
173° and 176° (not corrected). 

Prcjparah'ow of the Salts, 

(1.) The silver salt was made in the same manner as that of the 
oenanthylic acid, and it decomposed in the same way when heated. The 
following is the analysis : — 

(1.) 0*050 Ag. salt, gave 0*026 of Ag. 

(2.) 0*0117 „ „ 0*006 „ 

Pound. 

^ .V _ , ^ 

Calculated for OfifTijAgOj. (1) (2) 

51*67 p. c. of Ag. 52 00 61*29 

The solubility of the salt was found to bo 1 part in 97'4 of water at 
18°, or 100 parts water at 18° dissolve 1*03 parts, for 11*4945 grams 
of solution at 18° gave 0*0793 AgOl and 0*0087 Ag. 

(2.) The boiling solution of the acid was nearly neutralised with 
barium carbonate to form the barium stilt ; but though the liquid was 
left standing for some weeks, the salt could not bo obtained in a 
crystalline form, only a soH of skin forming on tho surface. The same 
took place on evaporating down by heat, or over sulphuric acid, 

(3.) As the barium salt would not crystalHso, it was docomposod by 
dilute sulphuric acid, tho acid distilled off, and tlio solution, after hcab* 
ing, neutralised with calcium hydmto, to form the ctilcium salt. On 
cooling, this salt separated out in small, short, colourless needles. On 
evaporation by heat, tho salt separat(‘d out in tho form of a gummy 
skin on tho surface, but on cooling, tliis skin became brittle, and 
assumed tho same crystalline fonii. A portion of tho solution having 
hecn left for about a week in a small tebt-tul)o, tho salt hoparak‘(l out 
ill a boauLifnl, arborescent fonn, on the sich^ of Ihotubo. Tho salt was 
dried between blotting-paper, and analyst^d. 

0*0705 grams dried at IG()\ lost 0*007 grams., and gave 0*027 
OaOO,. 

Tho moisture lost was 9*9ti per eont., cori*ospouding to 
l|Ag., which contains 10*0 1 por cent. 

Calculated for CafCsTIoOa)*. Pound. 

16*53 p. 0 . of Ca. 17*00 

Tho residue from tlio valoinanio acid was distilled as nearly to dry- 
ness as possible ; the distillate being an aquoons liqnid, having an acid 
reaction, and the odour and taste of acetic acid. To concentrate tho 
acid, the liquid was repeatedly distilled to a small bulk, and the strongly 
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but towards the end of the distiJlation tho ihormomotor always roKO to 
92®, even if tbe portion boilmg below 90® was colloctod soparaloly, 
wbil&t of tbe bigbor-boiling fraction, a certain quantity always dis- 
tilled below 90® ; Warren found tbe boiling-point at 90*4®. 

Tbe derivatives of tbis hydrocarbon were prepared in tlie same way 
as those of tbe normal paraffins and of ethyl-amyl ; the result was that, 
as in tbe case of tbe latter bydrocaabons, primary and secondary com- 
pounds were formed, from which tbe alcohols could be approximately 
separated. 

The following table contains tbe boiling points of these compounds, 
compared with tbe corresponding derivatives of etbyl-amyl : — 



Derivatives of the hydrocarbon 

Derivatives of 


from potrolcom. 

ethyl-amyl. 

C,Hi. 


SD-S”— 90* 

90® 

O 7 HU 


90°— 92° 

91® 

C,H „01 


144°— 158° 

140°— 160’ 

C5,H,5 I q 


160°— 186° 

160°— 176“ 


f Primary 

165°— 1?0° 

163°— 165° 

Hi 

L Secondary 

148°— 160° 

146°— 148° 

C,HuO 


142°— 146° 

143°— 145° 

C,HiiO 


209°— 218° 

210"— 213°. 


Tbe acid C 7 H 14 O 2 boils at tbe same temperature as iso-mnantbylic 
add, and has a very similar smell ; its salts also resemble tbo corro- 
sponding iso-oenantbylates. 

Tbe silver salt is a flocoulent ciystalline precipitate, yioldiug l»ho 
following analytical results : — 

(1) 0*1801 gave 0*0818Ag, = 45*42 per cent. 

(2) 0*0719 gave 0*0327Ag. = 45*48 „ 

Calculated for 07 Hi 3 A ^03 = 45*57 „ 

Tbe harium salt does not crystallise, but foims an atuorphouH mahs, 
like barium iso-cnnantbylate. 

Tbe cfilciim salt separated, on evaporating its solution by b(«it, as an 
amoi'pbous pellicle, but by spontaneous evaporation it was obtained in 
long, transparent needles or prisms. 

Tho Icetoiw C7H12O, boils at tbe same temperature as Tnotbyl-nmyl 
ketone, and smells very like tbe latter compound; but on oxidising It, a 
marked difference between tbe two compounds was observed, inasmueb 
as tbe acetone from petroleum did not yield a trace of valoriamc acid, 
tbe products of oxidatiou possessed a pure sour smell, and on deeoiri- 
posing tbe sodium salt prepared from it, not tbe least trace of an oily 
acid separated out. 

Another portion of tbe sodium salt was therefore decomposed with 
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an insufficient quantity of sulphuiic acid, and the liberated acid dis- 
tilled off; on repeating this pi*ocos 6 , the acid was separated in four 
fractions, which wore converted into the silver salts by boiling the dis- 
tillato with silver carbonate ; — 

1st fi*aotion. Small, white needles; O' 2085 gave 0*1338 = 64*17 
per cent. Ag. 

2 nd fraction. Small, white needles; 0*0575 gave 0*0375 = 65*22 
per cent. Ag. 

3rd fraction. Flat, shining noodles ; 0*3629 gave 0*2335 = 64 34 
per cent. Ag. 

4th fraction. Flat, shining noodles ; 0*0800 gave 0*0516 = 64*37 
per cent. Ag. 

Calculated for silver acetate = 64*67 per cent. Ag. 

In order to convince myself that really no other acid but acetic acid 
was formed, I crystallised the remaining larger portion of the sodium 
acetate from water and distilled the mother-liquor with so much sul- 
phuric acid, that only a small fraction of the acid was liberated. The 
silver salt obtained fi-om the dibtillafce crystallised in small, white 
needles, consisting of pure silver acotaio, as the following analysis 
shows ; — 0*3436 left on ignition 0*222 of silver, or 6 li*Gl per cent. 

The question now arises, wliat is the constitution of an acotone having 
the composition O 7 HUO, and yielding on oxidation only acetic acid. 

From Popoff’s researches (/1/w/. Ohem, PUarm.^ 161, 285) it follows 
that there may exist two ketones giving this result, viz. : — 



For this chemist has shown iliat, on oxidising a ketone, the more 
stable alcohol radical always n'toains (‘ombined with the carboxyl, 
while the other radical is oxidised exactly jis its alcohol woukl bo. 

The first of these two ketones will thorelbro in the first instance bo 
resolved into acetic acid and luothyl-isojiropyl kotono, and tho latter 
will yield by further oxidation acetic acid and dimethyl kotono, whidi 
will finally he also oxidised to acetic acid. 

Tho second of tlioso two kotouofa must, according to Popoff’slaw, 
yield acetic acid, and tho oxidation-products of tertiary amyl. But the 
latter consist also only of acetic acid: for Butlerow has shown tliat on 
oxidising a tertiary alcohol the most simple radical always ronmins 
combined with the carbon-atom by which the whole group is ke^t 
together, whilst the two other rascals are oxidised separately, and 
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experianent has proved that tertiaiy amyl alcohol, or dimethyl-ethyl 
carbinol, is oxidised completely to acetic acid. 

The first of the ketones is a derivative of 

fOH3 

OBl< C 2 H 5 , a parafl&n which is not yet known; whilst the second 

LCH(0H3)2 

ketone is derived from dimetliyhdieihyhnetJiam or carlodimethyldietTiyl, 

0 I which compound Priedel and Ladenburg prepared by 

the action of zinc ethyl upon methylchloracetol, OH^ — 001s — OHs 
(Ann, CJiem, Fhann.y 142, 810). 

For the present it is impossible to decide with which of these two 
paraffins that occurring in petroleum is identical. The small quantity 
of ketone which I had at my disposal did not aJlow me to isolate the 
intermediate products of oxidation, the study of which would certainly 
elucidate the constitution of the ketone, and thus also that of the 
paraffin. As soon as I am able to obtaiu a larger quantity of the 
hydrocarbon, I shall endeavour to solve this question. 

The properties of my hydrocarbon agree, if not completely, yet suffi- 
ciently, with those of dimethyl-diethylmethane, to make their identity 
not improbable. The latter paraffin boils at 86 ° — 8 ?°, and has at 20*5® 
the specific gravity 0 6958, whilst the hydrocarbon from petroleum 
boils at 89*5° — 90°, and has at 16° the specific gravity, 0*709. Tho 
higher boiling-point which I have observed is caused, partly at least, 
by an admixture of normal heptane, boiling at 98°. This is the more 
probable, as, on oxidising the ketone, a small quantity of a liquid boiling 
at 149° — ^152°, which is the boilLng-pomt of methyl-pentyl ketone, was 
left behind, this ketone being a more stable compound than the one 
which boils at the lower temperature. 

But whatever the constitution of the hydrocarbon from petroleum 
3Qaay be, one thing is certain, it is not identical with eihyUamyl, 

Of the nine isomeric hydrocarbons OtHij, which, according to theory, 


can exist, we know now the following ; — 

Normal heptane OtHib. 

Dimethyl-butylmethane, or ethyl-amyl. . OH | 

Triethylmethane 0 H( 0 aBt) 3 .* 

Dimethyl-diethylmethane o / 

L (02x15)2. 


On decomposing the chlorides obtained from normal heptane with 
potassium acetate, I obtained some heptene boih’ng at 98° — 99°, which 
I intended to use for the preparation of pure secondary heptyl-com- 

• Ladenburg, Bent. Ohem. Gfes. Ber., v, 672. 
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pounds. For this purpose I added it to a large excess of faming 
hydrochloric acid and left them together for several weeks, the mix- 
ture being frequently shaken. On examining the product thus 
obtained, I found that a little less than half of the heptene had com- 
bined with hydrochloric acid in the cold. The unaltered heptene was 
again left in contact with hydrochloric acid, but no combination took 
place even after standing for many weeks ; but on heating the mixture 
in sealed tubes to 120°, a heptyl chloride boiling at 149° — 150° was 
formed, whilst the chloride produced in the cold had no constant 
boiling point, as it always decomposed when distilled, with evolution 
of hydrochloric acid, the greater portion however boiling at about 
140°. 

The chlorides were again converted into the olefines by heating 
them with alcoholic potash. Both heptenes boiled again at about 98°, 
but besides the olefines other compounds had been formed, consisting 
probably of ethyl-heptyl ethers. 

On treating the heptene boiling at 90° — ^91° with cold hydrochloric 
acid, I found that by far the greater portion of this hydrocarbon com- 
bines readily with cold hydrochloric acid, whilst of the heptene from 
ethyl-amyl, Mr. Grim sh aw has observed only that a little more than 
one half combines with this acid in the cold, forming a heptyl chloride 
boiling at 134° — 13?°- 

We have thus a means for separating isomeric olefines ; a similar 
observation has already been made by Le Bel, who found that the 
petroleum from Pecbelbronn in Alsace, contains two pentenes or 
amylenes, one combining with hydrochloric acid in the cold, and the 
other only at a higher tempei^ature ; also two hexenes showing the 
same difference {Conypt, rend,, 75, 267), 

I intend to study the action of cold and hot hydriodic add on ole- 
fines derived from parafSns, and to convert the secondary iodides thus 
formed, or the chlorides, into the alcohols, the oxidation-products of 
which will throw further light on the constitution of the hydrocarbons 
of these two series. 


XIV . — On the Vanadates of Thallium. 

By Thomas Oabnellbt, B. So., Dalton Scholar in the Laboratory of 
the Owen’s College. 

The alkaline vanadates have been shown by Prof. Boscoe to differ in 
their chemical deportment from the corresponding phosphates, iuap- 
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much, as in tlie former series tlie meta- and pyro-salts are more stable 
than the ortho-salts, whilst in the phosphates this order of stability is 
reversed. From the high combining weight of thallium it appeared 
not improbable that an examination of the vanadates of this metal 
would throw further light upon these differences between phosphorus 
and vanadium. 

The thallium phosphates have already been fully described by Lam y 
(Ann. GJiion. Phys. [4], 5, 410). They closely resemble the alkaline 
phosphates both in physical and chemical characters, forming ortho-, 
pyro-, and meta-salts, several of which contain basic hydrogen ; they 
are soluble in water, and the order of stability appears to be the same 
as in the corresponding alkaline salts. The thallium vanadates on the 
other hand do not, as the following experiments show, so closely 
resemble the alkaline vanadates, for whilst these latter are soluble in 
water, the corresponding thallium salts are insoluble, more closely 
resembling the vanadates of silver and lead. 

The tendency of the vanadates to form anhydro-salts containing a 
greater portion of vanadium than corresponds to the ortho-compounds, 
is, as might be* expected, even more strikingly exhibited by the thallium 
vanadates than by those of the alkaline metals. Thus the ortho- 
thallium vanadate cannot be obtained by precipitation of thallium sul- 
phate and orthosodium vanadate, as in the cold a yellow precipitate 
of pyrovanadate Tby^aO? falls down at once, and the solution becomes 
strongly alkaline. Indeed, if the above solution be precipitated when 
hot, a stUl further separation of base occurs, and a thallium vanadato 
having the composition Tli 2 T 8026 , and corresponding to one of the well 
known phosphates of Henneberg and Fleitmann is obtained, whilst 
under other circumstances another anhydro-salt, having the formula 
Tljay loOsij and corresponding to the other phosphate of Henneborg 
wTid Fleitmann can be prepared. A third anhydi'O-salt containing 
stni less base than either of the above, and having the composition 
TlisYuOtt, is likewise obtained by adding thallium sulphate to a solu- 
tion of ammonium metavanadate. 

The following investigation contains a description of the propei^tics 
and mode of preparation of the thallions vanadates, with an oxtunma- 
tion of the reactions by which they are severally formed. 

Method employed for the Separation and Estimation of Thallium and 
Yamdium. — The substance is dissolved in 4 or 5 drops of strong sul- 
phnrie acid, then diluted with water, and the thallium is precipitated 
by potassrom iodide, a drop or two of sulphurous acid having been 
previously added to prevent the separation of iodine. The yellow pre- 
cipitate of thaHious iodide is brought on to a weighed filter, washed with 
alcohol, dried at 113° and weighed. The filtrate from the thallium iodide 
containing the vanadium is evaporated to dryness, ignited in a platinum 
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crucible, fused with sodium carbonate, and the fused mass t^ssolved 
in water, evaporated to a small bulk, and ammonium chloride added to 
saturation, the whole being allowed to stand over night. The ammo- 
nium metavanadate is then hltcred, and the precipitate is washed, first 
with a saturated solution of salammoniac and then with pure alcohol, 
dried, incinerated, ignited, and weighed as V 2 O 6 ; to oxidise the whole 
of the vanadium a drop of nitric acid may be added. To check this 
method the following experiments were made with weighed quantities 
of thallium chloride and vanadium pentoxide : — 

Found. 

(1) (2)^ ^ Calculated. 

Thallium 85-1? p. c. 85*36 p. c. 85*1? p. 0 . 

Vanadium .... 99*37 „ 99*62 „ 100*00 „ 

Thallium Orihovanadate, TlaVO*, or Tetravanadate, TliaY 40 i 6 . 
— ^In order to prepare thallium orthovanadate, 3 molecules of Tl^COa 
are fused with 1 of VgOs, thus : — 

STUOOa + YaOs = 2 TI 3 YO 4 4- 3 OO 2 . 

Great care must be taken in the fusion that the temperature be not 
raised too high, for the salt is easily decomposed, a small portion of 
the thallium being volatilised : it is best to fuse the mixture over a 
Bunsen’s burner until it attains a dull red heat, and all the carbon 
dioxide is given off. On cooling, the fused mass, which is insoluble in 
water, is of a red colour, but on powdering becomes light brown. 

In one preparation 0*708 grm. of Y 2 O 5 were ftised with 5*444 grms. 
of TI 2 CO 3 , the weight of COg which was liberated being 0*559 grm., 
while that required by calculation was 0*512 ; the excess of 0*047 grm. 
obtained was probably owing to a small portion of the thallium being 
volatilised. 

The Analyses of Thallium Orlhovanadate — 

(1.) Wt. of salt taken = 0*5065 grm. 

Wt. of TU obtained = 0*686 grm. ; p. c. of 

Tl== 83*47 = 86*74 p.c. of TI 2 O 

Wt. of Y 2 O 5 obtained = 0*0702 grm, ; p. o. of 
Y = 7*78 = 13*86 p.c. of YaOs 

100*60 

(2.) Wt. of salt taken = 0*4105 (of another preparation). 

Wt. of TII obtained = 0*557 grm. ; p. c. of 

T1 = 83*62 = 86*90 p. c. of TlaO 

Wt. of YaOs obtained = 0*0460 grm. ; p. c. 
of Y = 6*30 = 11*21 p. o. of Y 2 O 5 

98*11 
2 A 


YOL- XXVI. 
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The T]r^ea^» of these two analyses is as follows, corresponding to the 
formnla TI 3 YO 4 . 


Calculated. Found. 


TI 3 = 612*0 
Y = 51*3 
O 4 = 64*0 

84*03 

7*05 

8*95 

" ( 1 ) 
83-47 
7-78 

83-62 

6-30 

Mean. 

83*55 

7*04 

Difference. 

- 0-48 

- 0-01 

727-3 

100*00 






Thallinm orthovanadate cacmot be prepared by precipitation, for on 
adding a solution of TI 2 SO 4 to a cold solution of ITasYOi, tliallinm 
orthovanadate is not produced, but in place of it a light yellow pre- 
cipitate of the normal pyro-salt TI 4 V 3 O 7 , the liquid becoming strongly 
alkaline. 

Thallium orthovanadate is of a light brown colour ; its spec. grav. at 
17“ is 8*6 ; it is only slightly soluble in water, although it is by far 
the most soluble of the thallium vanadates ; the following solubilities 
for this salt were obtained : — 

1 part of salt dissolves in 999 parts of water at 15® 

„ „ 574 „ 300“ 

Thallium Tijrovanadate, TI 4 Y 3 O 7 or Hexvanadate^ TligYcOji 
is prepared — 

(A.) By adding T18S04 to a cold solution of sodium orthovanadate. 

(B.) By fusing 2 molecules of TI 2 CO 3 with 1 of YgO®. 

(0.) „ 2 „ „ TlijY sOga* 

The following are the details of the three methods : — 

(A.) The sodium orthovanadate is dissolved in as small a quantity 
of cold water as possible, and a cold solution of thallium sulphate 
added till a precipitate ceases to be formed ; the latter is dense and 
cream-coloured, and settles easily ; it is then washed with water and 
dried at 100“ 0. The filtrate has a strongly alkaline reaction. 

Note. — ^Thesolubiiiiies of the thallium vanadates were determined at lOO**, by boil- 
ing a known weight of the salt with a known weight of water for known time, 
filtering, and weighing the insoluble residue ; tins subtracted from the weight taken 
gave the weignt of salt dissolved in the known weight of water at 100'’ ; as a 
^eek, the filtrate was evaporated to dryness in a platinum dish, and weighed. Tlie 
determination for the temperature of the air was made by boiling a little of the salt 
with, a known voLume of water, cooling, filling to a mark on the vessel, which indi- 
cated the volume of water taken in order to replace that lost by evaporation. The 
temperature was noted and the liquid filtered ; the filtrate was then evaporated to 
dryness, dried at 120^, and the residue weighed; this weight was that of the salt 
dissolved in the known weight of water. 
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(a.) Analysis of preparation (1) — 

Wt. of salt taken = 0 2565 grm. ; Til obtained = 0*32?5 
grms. ; per cent, of T 1 = 78*64. 

(&.) Analysis of preparation ( 2 ) — 

Wt. of salt taken = 0*308 grm. ; TII obtained = 0*3955 
grms. ; per cent, of T1 = 79*14. 

(B.) By ftising 2 molecules of TlaCOs with 1 of V 2 O 5 . 

2 TI 2 OO 3 + V 2 O 5 = TI 4 V 2 O 7 “ 1 “ 2 CO 2 . 

0*8435 grm. of V 2 O 5 on fusing -with 4*324 grm. of TUOO 3 lost 
0*455 grm. of CO 2 , tbe calctdated loss according to the above equation 
being 0*4065 grm.; diif. = 0*0485 grms. The analysis of the salt 
thus obtained gave — 

(c.) Wt. of salt taken = 0*271 grm. ; Til obtained = 0*350 grm. 5 
per cent, of T1 = 79*59. 

(0.) By fusing 2 molecules of TI 2 CO 3 with 1 of TlwYsOoe- 
2 TbC 08 + ThsYaOa* = 4ThV207 + 2 CO 3 . 

The fusion was carried on in a platinum crucible over a Bunsen’s 
burner until the salt attained a dull red heat, and all the carbon dioxide 
was given off. After the mass had been in tranquil fusion for a f ew 
seconds, it was allowed to cool, and on cooling it yielded a light yeUow 
powder. 

4*2475 grms. of TbaYgOae fused with 1*214 grm. of TI 3 CO 3 , lost 
0*129 grms. of GOa, the calculation for the above equation being 0*1141 
grm. of OO 3 ; diff. = 0*015 grm. The analyses of the salt obtained by 
this method gave — 

(c?.) Preparation (1.) Wt. of salt taken = 0*198 grm. 

TII obtained = 0*254 grm. ; p. c. T 1 = 79.06 = 82*16 p. 0 . TI 3 O 
Y^Os „ =0*034 „ „ Y = 9*65 = 17*17 „ Y 2 O 5 


99*33 


(e,) Wt. of salt taken = 0*3015 grm. 

TII obtained = 0*3855 grm. ; p. c, T1 = 78*80 = 81*89 p. c. TI 2 O 

YsOs „ =0*0470 „ „ Y= 8*74= 15*59 „ Y 2 O 

97*48 

(/.) Weight of salt taken = 0*3625 grm. of Prep. (2). 

TII obtained = 0*4650 grm. ; p. c. T1 = 79*06 = 82*16 p. c. TI 3 O 

Y 2 O 5 „ = 0*0635 „ „ Y = 9*84 = 17*52 „ Y 2 O 5 

99*68 
2 A 2 
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The mean of these analyses is as follows, corresponding to the for- 
mula TI 4 V 2 O 7 ; — 




Pound. 




Calculated. 

Method A. 

1 

Method B. 

Method C. 

i 

1 

1 




(i.) 

(«.) 

(rf) 

(«.) 

(/■) 

P 

Tl,= 

Vj =! 

Or - 

816 -o! 79-17 
102*6 9*95 

112 0 10-88 

?S-61 

w-u 

TO -69 

79*06 

9-65 

TO -80 
8 -TO 

79-06 

9*81 

79-05 

9*41 

-0 12 
-0*54 


loso-ejioo-oo 










In order to examine the decomposition which takes place when 
sodium oi’thovam.date is precipitated by thallium sulphate 0*954!l> grm, 
of sodium orthovanadate were dissolved in a very small quantity of 
cold water and a standard solution of thallium sulphate (5 grms. to 
J litre), added from a burette till no further precipitate was formed; 
the thallium sulphate required = 131 c.c. = 2 'C 2 grms. ; the precipi- 
tate was washed, dried, and weighed ; the weight obtained = 2*524 grms. 
The alkaline fdtrate was titrated with standard hydrochloric acid 
(1 C.O. = 0*04 grms. of KaHO) 5 the hydrochloric acid required •=: 
4*8 c.c, = 0*192 grms. of NaHO. 

This gives the following proportions : — 

= 9^^ = 0-00518 2 

lo4*d 

^ = 0-00519 2 
d04 

= sw = ‘’■*®** * 

NaHO = = 0-00480 2 

Hence the decomposition is represented by the following equation : — 

2Ti3S04 -h + HaO = TI4Y3O7 + 2^03804 + 2]SraHO. 

This result confirms the conelnsions previously arrived at (Roscoo, 
PJtiZ. Tmns. 1870, page 324), inasmuch as sodium orthovanadate has 
been shown to be an unstable compound, easily decomposing on standing 
or boiling into sodium pyrovanadate and caustic soda. 

Thallium pyrovanadate is a light yellow or cicam-colonred powder, 
the specific gravity of that obtained by precipitation being 8*21 at 
18*5°, while the specific gravity of that prepared by fusion ia 8-812 
at tihe saxoe temperature. It is only slightly solnble in. water. 
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1 part of salt dissolves in 499G parts of water at 14®. 

1 „ » „ 3840 „ „ 100°. 

On attempting to prepare tliis salt by precipitating a cold solution of 
sodium pyrovanadate (Na^ViO? + 18HsO) with TI 2 SO 4 , a yellow preci- 
pitate was obtained, which on analysis gave a composition intermediate 
between Tl 4 y 207 and Tl^VeOao. 

If, however, a Ijoiled solution of sodium pyrovanadate be precipitated 
by thallium sulphate, a salt having the composition Tl^Y 602 ® is always 
obtained. 

^-Thallium Vanadate or Oeio^Vanadate^ TI 12 V 8 O 26 . — This salt 
can bo prepared as follows : — 

(A.) (u.) By adding a solution of TI 2 SO 4 in exact sufficiency or in 
excess to a hoiled solution of either crystallised or fused normal 
sodium pyrovanadate. 

(&.) By adding a boiled solution of normal sodium pyrovana- 
dafe in large excess to a solution of thallium sulphate. 

(B.) By adding thallium sulphate to a solution of sodium octo- 
vanadate. 

(A.) The normal sodium pyrovanadate was dissolved in water, the 
solution heated to boiling, and cooled. A cold solution of thallium 
sulphate was then added till no further precipitate was formed. The 
latter was at first quite white and curdy, like silver chloride ; but in a 
little time and on slmmg, it became yellow, very fine, and much loss 
bulky ; it was washed with cold water, thrown on a filter, and dried at 
120°. The filtrate was strongly alkaline, and contained caustic soda. 
The precipitate contained no water, as on heating a freshly prepared 
sample first at 100° and then at 120°, no loss was sustained. 

The salt prepared by method A, under the several circumstances, 
gave the following analytical results : — 

Fre^aration (1). By adding an exact sufficiency of thallium sulphate 
to a boiled solution of crystallised sodium pyrovanadate — 

(a.) Wt. of salt taken = 0'137 grm. 

Wt. of Til obtained = 0*1055 grm. : .*. p. c, 

T1 = 74*45 = 77*37 p. c. Tl^O 

Wt. of VsOs obtained = 0*0300 grm. ; .*. p. c. 

V = 12*30 = 21*89 p.c. YaOfl 

99*26 

Frejparation (2). Obtained in same way as (1). 

(&.) Wt. of salt taken = 0*3775 grm. 

Til obtained = 0*458 grm. ; p. 0 . T1 = 74*77 = 77*70 p. c. TlaO 
TO „ = 0*0845 „ „ V = 12*46 = 22*38 „ VaOs 


100*08 
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(c.) Wt. of salt taken = 0-407 grm. ; TU obtained = 0-493 grm. ; 
p. c. of T1 = 74-65 = 77-57 p. o. of TlaO. 

Preparation (3) ditto. 

(d.) Wt. of salt taken = 0*4025 grm. 

TII obtained = 0-482 grm. ; p. c. T1 = 73-80 = 76-69 p. o. TlaO 
V 2 O, „ = 0-0945 „ „ V = 13-18 = 23-47 „ VA 

100-16 

(e.) Wt. of salt taken = 0*316 grm. 

Til obtained = 0*381 grm. ; p. c. T 1 = 74*30 = 77*22 p. o. TI 3 O 
V 2 O, „ =0 069 „ „ V = 12-27 = 21-84 „ YgOj 

99-06 

Prepuratiuii (4). By adding an exact sufSeiency of thaUinm snlphate 
to a boiled solntion of fused sodium pyrovanadate — 

• (/•) One analysis was made and tbe percentage of T1 obtained = 
73*66. 

Preparation (5). By adding a large excess of tbaUium sulphate to a 
boiled solntion of fused sodium pyrovanadate — 

(^.) Wt. of salt taken = 0*231 grm. 

Til obtained = 0*278 grm. — 74*17 p. c. T1 
Preparation (6). By adding a boiled solution of fused sodium pyro- 
vanad^te in large excess to a solution of thallinm snlphate — 

(^.) Wt- of salt taken = 0*2795 grm. ; Til obtained = 0*337 grm. 
= 74*31 p.c.Tl. 

B. According to this method the jS thallium vanadate is prepared by 
adding a solution of tliallinm sulphate to a solution of sodium octova- 
nadate. Tbe filtrate in tbis case was quite neutral. The analysis of 
the salt prepared thus gave — 

(z.) Wt. of salt taken = 0*377 grm. 

Til obtained = 0*453 grm. = 74*05 p. o. Tl 
Tbe mean of the above analyses is as follows : — 


Found. 



Calculated. 

Prep. 

(1)- 

Prep. ^2). 1 

Prep. (3). 

Plep. 

(4). 

Prep. 

(5). 

Prep. 

(6.) 


0 II i 

2448 -o! 74 -W 
410 *4t 12*53 
416*0 12*71 

( 0 .) 

74-45 

12-80 

(i.) 
74 77 
12-46 

|c.) 

74-65 

(d.) 

73 80 
18-18 

74-80 

12-271 

{/■) (3-) («) (i) 

73-6674-1774-3174-05 


m4-'^ioo'Oo 


1 
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Mean. 

Difference. 

Til, = 74-24 

- 0*52 

V, = 12-35 

+ 0*02 

Ow = — 

— 


^ ThalliTim vanadate or oetovanadate ooiTesponds with the sodium 
phosphate (N'ai3P802b) of Henneherg and Meitmann (Atm. Ohem. 
PTiarm.^ Ixv, 304), and (Uelsmann, Ann. OJmn. FJiami., cxviii, 99). 
It is a fine yellow powder, the shade being darker than that of the 
hexavanadate ; its specific gravity at 17*5° 0. is 8‘59. It is not decom- 
posed at 120°, and is only very slightly soluble in water. 

1 part of the salt dissolves in 3406 parts of water at 14° 

1 „ „ „ 3533 „ „ 100° 


JDecomjposition xvliich takes jplaee on adding thallium sulphate to a 
boiled solution of sodium pyrovadanate — 

1*0964 grm. of crystallised sodium pyrovanadate was dissolved, and 
the solution boiled. It was then precipitated by a standard solution of 
thallium sulphate (5 grms. to J litre) from a burette till no further pre- 
cipitate was formed. Amount of thallium sulphate used = 66“0 c.c. = 
1*823 grms. The precipitate was filtered ofi, and the caustic soda in 
the filtrate determined with standard dedmal hydrochloric acid ; decimal 
add required = 16*6 c.c. = 1*66 c.c. of real acid (1 c.c. = 0*0365) 
= 0*06059 grm. of HCl = 0*0664 grm. of sodium-hydrate. The calcu- 
lated quantity according to the equation given below = 0*0696 grm. 
sodium hydrate. 

This gives the following proportions : — 


(hra^YsO, + ISHjO) = 
TlaSOa = 

NaHO = 


1*0964 

630*6 

1*323 

504 

0*0664 

40 


= 0*00173 
= 0*00262 
= 0*00166 


4 

6 

4 


The equation which represents the decomposition is as follows : — 

6TI2SO4 + 4(hra4N807 -f I8H3O) = TluYsOac + + 

4hraHO + I6H2O. 


Decomposition which takes place on adding thallium vcmadate to 
sodium oetovanadate — 

A known weight of sodium oetovanadate (!Prai3 Y bOsg + I 2H3O) was 
dissolved, boiled, and precipitated, as in the previous case, with a standard 
solution of thallium sulphate, till no further precipitate was formed. 
The precipitate was filtered off, washed, dried, and weighed. The 
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filtrate was neutral ; it was evaporated to dryness, ignited, and weighed, 
whence the weight of Na3S04 in the filtrate was obtained. The mimbers 
obtained were found to be in accordance with the equation 

6TI3SO4 -h (XainYsOae 4- I2H2O) = TliaVsO^e + + I2H2O. 

Since on adding thallium sulphate to a boiled solution of the hex- 
vanadate ■we get a salt having the composition TlwYgOasj it was 
considered interesting to ascertain whether a corresponding silver 
vanadate is formed under similar circumstances. For this purpose, a 
portion of the sample of sodium vanadate used in the preparation 
of thallium octovanadate was dissolved in water, boiled, cooled, and a 
solution of silver nitrate added till no further precipitate was formed ; 
the precipitate was washed, and dried at 105°. 

On analysis it gave the following results : — 

Wt. of precipitate taken = 0*2635 grm. 

AgCl obtained = 0*2100 grm. = 1 

0*15804 grm. Ag > = 66*24 p. c. Ag = 71*14 of AgaO 

Ag obtained == 0*01650 grm. AgJ 
Wt. of YaOs obtained = 0*074 grm. ; 
p. c. of Y =16*77 = 28*08 of YaOs 

99*22 

These numbers correspond -with the formula of silver pyrovanadato 
Ag4Ya07, and not with the formula AgiaYaOae- 


Oaleiilated for Oalculatod for 

Found. Ag 4 Ys 07 . AguYsOit. 

Ag = 66*24 66*81 61*06 

Y = 15*77 15*87 19*33 

0 = — 17*32 19*61 

100*00 100*00 


From this it is seen that silver does not form the abnormal pyrova- 
nadate, which, under the same circumstances, is produced in the case of 
thallium. 

r'i-TJiaUiiim Vanadate ov Decavanadaie^ TliaVioOai, — This salt 
was formed by adding a solution of thallium sulphate in excess to a 
boiled and cooled solution of fused sodium pyro vanadate containing a 
small excess of vanadic acid ; but apparently, under the same circum- 
stances, sometimes a precipitate was obtained approximating rather ■to 
the formula TlisYsO^e. 

The sodium pyrovanadate ■used con'tnined 85*52 per cent, of ■vana- 
dium, the calculated quantity for "the formula being 88*46 per cent. 
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The precipitate at first formed was white, but on stirring and adding 
more of the thallium salt it became light yellow ; it was washed with 
cold water by decantation, thrown on a filter, and dried at 100®. On 
heating a portion to 120°, it sustained no loss, neither did it give off 
any moisture on heating to fusion in a dry test-tube, and therefore 
contained no water. The filtrate from the precipitate was alkaline, 
and contained caustic soda. 

The analyses of the salt thus obtained gave the following results : — 

I^reparaUon ( 1 ). 

(a.) Wt. of salt taken = 0*2805 grm. 

TII obtained = 0*3210 grm. ; p. c. T1 = ?0*50 = ?3*26 p. c. TI2O 
V2O5 „ = 0*0740 grm.*, „ V = 14*82 = 26*38 „ YtO, 

99*64 

(5.) Wt. of salt taken = 0*239 grm. 

TII obtained = 0*275 grm. ; p. c. of T1 = 70*89 = 73*66 p. c. TI2O 

(c.) Wt. of salt taken = 0*2175 grm. 

Y2O5 obtained = 0*0570 grm. ; p. c. V = 14*73 = 26*21 p. c. Y3O5 

TII „ = 0*2475 „ „ T1 = 70*13 = 72*88 „ TI2O 


99*09 

Preparatim ( 2 .) 

(d,) Wt. of salt taken = 0*182 grm. 

YaOfi obtained == 0*047 grm. ; p. c. Y = 14*51 = 25*83 p. o. YgO® 
Preparation (3.) 

(e.) Wt. of salt taken = 0*195 grm. 

TII obtained = 0*2235 grm. ; p. c, T1 = 70*64 
(/.) Wt. of salt taken = 0.2025 grm. 

TII oblainod = 0*2345 grm. ; p. c. T1 = 71*37 

The mean of the above analyses is as follows, and corresponds to the 
formula TbaY loO^i. 



Calculated. 



Found. 



Mean. 

Differ- 

ence. 

T 112 = 

244:8 



70-89 

(e-) 

70-18 

71-87 

>) 

70-64 

70*71 

-0-10 

Vio = 

513 


14-82 


14-78 

(A) 

14-61 


14-69 

-0-16 

Oai — 

496 


— 

— 

— 

— 

— 

— 

— 


34sr 

100*00 









7-Thallium vanadate or decavanadate corresponds to the second 
sodium phosphate (NawYioOai) of Henneberg and h'leitmann 
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Chem, Pharm,, Ixv, 304, and Uelmann Ann. Gliem. Pharm., cxviii, 99). 
It is a light yellow powder of spec. grav. 7*86 at 17®. It is only slightly 
soluble in water, the ntimbers obtained being — 

1 part of salt dissolves in 9372 parts of water at 11® 

1 „ „ „ 3366 „ „ 100 ® 

Thallmm Metavanadate, TlVOs, or Dodecavanadate, ThaY laOss. 
— ThaUium metavanadate is prepared by ftising together one molecule 
of thallium carbonate with one molecule of Y 2 O 5 : — 

TI 3 OO 3 + Y^Ofi = 2 TIYO 3 + CO> 

The fusion was carried on over a Bunsen’s burner ; the thallium did 
not seem to have any tendency to volatilise during the operation, as in 
the case of the preparation of TI 3 YO 4 and TI 4 Y 2 O 7 . The fused mass on 
cooling had a laminated, crystalline appearance, and was of a veiy 
dai'k colour. On powdering it became of a fine slate colour. 

Two preparations of the i^t were made in this way, and analysed as 
follows : — 

Preparation (1). — (a). Wt. of salt taken = 0*129 grm. 

TII obtained = 0*1405 grm. ; p. c. T1 = 67*12 = 69*75 p. c. TbO 

Y 3 O 5 „ = 0*0375 „ „ Y = 16*33 = 29*09 „ YaOg 

98*84 

Preparoition (2). — (5.) Wt. of salt taken = 0 272 grm. 

TII obtained = 0*296 grm. : p. c. T1 = 67 07 = 69*70 p. c, TI 3 O. 

(c.) Wt. of salt taken = 0*2855 grm. 

Y 3 O 5 obtained = 0*082 grm. ; p. c. Y == 16 14 = 28 72 p. 0 . Y 2 O 5 . 

The mean of the above analyses is represented as follows : — 

Calcnlatcd. Eoimd. Mean. Dijforencc. 

T1 = ^0^ 67*25 '^12 67*07 ^ 67 09 -016 
Y = 51*3 16*89 16*33 — 16*14 16*24 -0*65 
03 = 48*0 15*86 — — —— — 

ThalHum metavanadate, TImYwOsc, or TIYO 3 , is a slate-coloured 
powder of specific gravity 6*019 at 17® ; it is nearly insoluble in cold 
water, the numbers being — 

1 part of salt dissolves in 11534 parts of water at 11®. 

1 « „ 4756 „ „ 100 ®. 

Owing to the insolubility of sodium metavanadate in water, it was 
not practicable to use it in the preparation of tballirmn metavanadate ; 
nehher can the latter salt be ob^ned by adding a solution of thallium 
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sulphate to one of ammonium metavanadate, for in that case a red pre- 
cipitate is formed, having the composition, TlisY uO^. 

h^Thallium Vanadate^ or Tetradecavanadaie, TlisYuO^. — ^This 
salt -was obtained under the following circumstances : — 

A. When a solution of thallium sulphate was added to ammonium 
metavanadate, a precipitate was obtained of the composition Tli 2 Yu 04 i. 
On analysis it always gave a lower percentage of thallium, and a higher 
one of vanadium than that required by the formula TIYO3, the precipi- 
tate being of a red, or pinkish-red colour, while the ordinary meta- 
vanadate of thallium is date-coloured. 

B. The same salt is obtained by adding an excess of thallium sul- 
phate to a solution of a sodium pyrovanadate, having the composition 
Nai2Y loOsi- 

The following preparatdons were made by these methods : — 

Preparation (1). — The ammonium metavanadate was dissolved in 
hot water, and when cold a solution of thallium sulphate added to 
excess. The precipitate at first formed was light yellow, very curdy, 
and rather gelatinous, settling after some time only ; on adding more 
thallium sulphate, the precipitate became more cm*dy, settled sooner, 
and turned to a yellowish orange colour, which on stirring again became 
yellow. On standing, however, it changed to a greyish- white, crystal- 
line powder, which after some days assumed a reddish tint.* It was 
then filtered, washed, and dried at 100®. 

The analysis of the precipitate gave — 

(fl.) Wt. of salt taken = 0’165 grm. 

TII obtained = 0.1695 grm. ; p. c. T1 = 63’46 = 65*94 p. c. TlaO 

Y 2 O 6 „ = 0-0540 „ „ Y = 18-38 = 32-72 „ Y^Oa 

98*66 

(5.) Wt. of salt taken = 0*2245 grm. 

TII obtained = 0*2325 grm. p.c. T1 = 63*82. 

Preparation (2). — ^In this case a different sample of ammonium meta- 
vanadate was used; and an exact sufficiency of thallium sulphate 
added in the precipitation. The precipitate was at first curdy and 
yellow, but by degrees it became crystalline, and of a dirty white colour, 
and as more thallium sulphate was added, pinkish-red. The analyses 
gave: — 

(c.) Wt. taken = 0*238 grm. 

TB obtained = 0*2505 p. c. ; T1 = 64*86 = 67*40 p. c. TI 2 O 
Y 2 O 5 „ = 0-0790 „ Y = 18*65 = 33*19 „ Y 2 O, 


100*59 

* The different changes of colour which take place duiiug the formation of the 
thallium vanadates by precipitation, have not yet been fully investigated. 
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(cJ.) Wt. taken = 0"194 grm. 

Til obtained = 0*2015; p. c. Tl = 64*01 = 66*52 p. c. ThO 

V3O5 ,, = 0*0660 ; „ V = 19*11 = 34*02 „ V2O5 

100*54 

Preparation (3). — ^In this case also a different sample of ammonium 
metavanadate was used. 

The precipitate was at first ydlow and curdy, then dirty- white, and 
lastly, on boiling, it became crystalline and pinkish-red. 

(e.) Wt. taken = 0*237 grm. 

Til obtained = 0*2415 ; p. c. Tl = 62*80 = 65*26 p. c. TI2O 

V2O3 „ = 0 0790; „ V = 18*73 = 33*33 „ V2O5 

98*59 

In each of the above preparations, there was only a barely perooptiblo 
trace of ammonia. 

Prejparaiion (4). — ^This sample was made according to method (B), 
by addhig an excess of TI2SO4 to a solution of a fused sodium pyrovana- 
date, having the composition ]!Iai2Y loOse (obtained by fusing 6 molecules 
of NaaCOs with 5 of V2OS). The precipitate formed was at first 
white, then yellow, and lastly red ; it was washed, dried at 100®, and 
analysed. 

(/.) Wt. taken = 0*2795 grm. 

TH obtained = 0*293 grm. ; p. c. Tl = 64*60 


The mean of the above analyses may be represented thus, and coitc- 
q)on(ls with the formula, Tl^V 14O41. 



Calcolated. 

Found. 

Moan. 

BUTot- 

eiice. 

P»p. ( 1 ). ^ Prep. (2). 

Prep. 

(3). 

Prep. 

(!)• 

Tlu « 
Vm - 

O 41 =*= 

1 

24I8-0 64-04 

ns -2 18 -fO 
656 0 17-17 

(«.) 

63*46 

18*38 

(5.) 1 (e.) 
63 82 64*86 
— 18*65 

w 

64 01 
19-11 

{«) 

62-80 

18-78 

W- 

64-60 

63 92 
18-72 


3823 2 1 100 *00 

1 








d-Thallium vanadate, or tetradecavanate is almost insoluble in water. 
It is a (jiystaHine powder of a pinkish-red colour. 

The vanadates of th al lium may be represented by the following 
formulse, showing that they form a series, each member of which 
differs from the preceding one by 1 molecule of vanadium pentoxide. 
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5ai,VA6. or 6 Tip 2 Vj 06 = 4T1jT04 
TluVeOj, 01 6T1.0 3 T 3 O. = 8TUVA {“Xte^“' 

ortaTaiia.|ji^y^O^ O ^ 2 T 1 ,V 40 ., 

Oa^om deoaTo^n j^l^y^o^u 01 6T1.0 STA - Tl^T,„0„ 

}t 1 i-V„ 04 *, or 611.0 6TA = l^VO, 
®^,^**"^}®r>Vi404i,or6TI,0 7VA= T 1 >*T„ 0 « 

Since thallmm so easily forms the abnormal vanadate Tl^V bOoa, it 
was consideied mteiestmg to prepare the conesponding sodium and 
silver compounds, and this was done as follows — 

ft- Sodium vanadate, oi Octovanad ate, 'Sati^sOsB + I 2 H 2 O, is obtamed 
by fusmg together 6 molecules of sodium caibonate with 4 of vanadium 
peutoxide 

CN^a^OOs H“ 4V 2 O 0 = Nau'V' -j* 6 CO 2 

(1 ) The fused mass was dissolved in water and evapoiated on a 
water-bath to a syrupy liqmd, cooled, and allowed to ciystallise out, 
which it did with great di&culty The ciystals were dried between 90® 
and 100® The analysis gave — 

Wt of salt taken = 0 3665 grm 

Y 2 O 0 obtained = 0 1985 gim , p c V = 30 43 = 54 16 p c Y 4 ,Oo 
ll’aCl „ =0 1950 gim , „ Na = 20 92 = 28 19 „ ITa^O 

0 5955 gim of salt lost on ignition, 

0 105 gim of HaO , p c of H 3 O = 17 63 

99 98 

Another determmation gave 16 81 p c H^O , mean = 17 22 p o. 
HaO 

(2 ) Another preparation was made in the same way, and on analysis 
gave the following results, the percentage of watei being less than m 
the former case — 

Wt of substance taken = 0 2590 grm 
Wt of Y 3 O 0 obtained = 0 1590 gim , p c Y = 

34 49 ... = bl 39 p c YaOs 

Wt of NaOl obtained = 0 1535 grm , p 0 

Ha = 23 30 = 31 41 „ HagO 

0 2555 gim of salt lost on ignition, 0 0165 gim = 6 46 „ HaO 

99 26 

These results may be represented thus — 


Th^hiim tetravana 
date 

Thallitim hezavana 
date 
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Calculated. 

Found. 


Calculated. 

Found. 

ITaia* 

SV 60 

20*92 

a-) 

20-92 

UTaia = 

276-0 

23*49 

(2.) 

23-30 

Vs = 

410*4 

31 *15 

30*43 

Y. = 

410*4 

34*94 

84*49 

O 26 = 

416*0 

31*55 

— 

Oj, = 

416*0 

35 *44 

— 

12 HsO- 

216 0 

16-38 

17*22 

4 H 3 O = 

72*0 

6-13 

6*46 


1318*4 

100-00 



1174-4 

100*00 



jS-Sodituu vanadate corresponds to the sodinm phosphate of 
EEenzieherg and Fleitmann. It is a white, crystalline mass, which dis- 
solves with great difficnlty in a large qnantity of cold water, being 
much less solnble than the ordinary pyrosalt, !!S^a 4 V^ 207 . The specific 
gravity of the preparation containing 4 molecules of water is 2*85 at 
18°- 

pSilver vanadate^ or Octovanadaie, Agi 2 V 8026 , is prepared by dis- 
solving sodinm octovanadate in water, and adding a solution of silver 
nitrate, tiU no farther precipitate is formed. The latter is of a dark 
ydttow colour, very dense, and settles with diflBiculty. It is filtered o£P, 
washed, and dried at 110 °. 

The analyses gave : — 

(a.) Wt. of salt taken = 0*212 grm. 

Wt.rf^ = 0:lgSg». J ^ 

p. c. Ag = 60*35 = 64*82 p. c. AggO 

Wt. of Y 2 O 5 = 0*0735 grm. ; p. c. V = 19*48 . . . , = 34*67 „ VgOo 


(5.) Wt. of salt taken = 0*2575 grm. 

^ obtoed = 0;lg0 grm. J ^ 

p. c. Ag. = 60*46 = 64*94 p. c.AgaO 

V 2 O 5 obtained = 0*0905 grm. ; p. c. V = 19*74. . = 35*14 „ V 20 fi 


100*08 


Tlie mean of the above analyses is as follows, corresponding with the 
formula, Ag^YsO^s: — 



Calculated. 

Found. ^ 

Mean. 

Difference. 

Agia = 
Vs = 
0* - 

1296*0 , 

410*4 ' 

' 416*0 ' 

61*06 

19*33 

19*61 

(a,) 

60*35 

19*48 

(i.) 

60-46 

19-74 

60*41 

19*61 

-0*65 
+ 0*28 


1 2123*4 1 

1 100*00 
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Tlie decompositioxi wMcli takes place when this salt is prepared in 
the above manner was determined, and the numbers obtained were 
found to be in accordance with the equation — 

12AgNOz + (ISTaiaYsOae + 12HaO) = AgiaYsOae + 12 Na]Sr 03 -1- I 2 H 2 O. 

Silver octovanadate is a dark-yellow powder, of spec. grav. 5*6? at 
18° ; it is very slightly soluble in water, the numbers being 

1 part of salt dissolves in 21,414 parts of water at 14° 

1 „ . „ 13,617 „ „ 100° 

I conclude by thanking Dr. Eoscoe for the kind and able advice 
which he has given me during the above research. 
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ABSTRACTS 0^ CHEMICAL PAPERS PUBLISHED IN 
BRITISH AHD FOREICN JOURNALS. 

General and Physical Chemistry. 

Experimental Researches on the Solar Spectnmi. By 

N. Lookyer (Compt. rend., Ixxv, 1816 — 1819). 

The ohservation that the number and length of the lines in the spectra 
of metallic vapours depend upon the density of the absorbing or 
radiating vapour, and that only the longest lines remain visible when 
the vapours are rarefied, obtains additional importance by the author’s 
discovery that the inverted lines hi the solar spectrum arc ivitliout 
exception the longest lines observed in the spectrum of the vapom* of each 
element. The presence of zinc and aluminium in Ihe sun had hitherto 
been extremely doubtful, as only very few lines of their spectra had 
been found inverted in the solar spectrum ; this doubt we may now 
consider as removed, since the author has found that the lines corre- 
sponding to these elements iu the solar spectrum are the longest lines 
of the spectra of their vapours. 

R. S. 


The Spectamm of Nitrogen. By A. Sohtjstbr (Pogg. Ann., 
cxlvii, 106 — 112). 

The author has examined the so-called two spectra of nitrogen. His 
experiments seem to show that in reality pure nitrogen exhibits but oiio 
spectrum, viz., the line spectrum, that showing fluted bands being duo 
to the presence of nitrogen oxides (probably in most part caused by 
nitric oxide). 

Even very carefhlly-prepared nitrogen was found to contain traces of 
o^gen which, on the passage of the electric spark, combines to form 
nitrogen oxides. By placing a small piece of pnre sodium in tlio 
vacuum-tube the last traces of oxygen were removed. 

The true line spectmm of nitrogen invariably shows a bright groon 
line, followed (towards the blue end of the spectrum) by a green band. 
The fluted spectrum shows shaded violet bands. 

M. M. P. M. 


The Spectra of Phosphoretted Hydrogen and Anunonia. 

By K. B. Hofmaen (Pogg. Ann., cxlvii, 92—101). 

The spectrum of phosphoretted hydrogen shows four green lines, lying 
between D and F (Fraunhofer). 

T^ flame of this gas appears green, but if the gas be burned after 
having been for 2 — 3 hours in contact with rape-oil, the green colour 
is no longer seen. The green colour, according to the autlior, is not 
due to burning phosphorus, because phosphorus burned alone shows 
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no spectral lines ; nor is it duo to tlie burning of tbe gas pbospboretted 
hydrogen, because this gas when heated is split up. The chemical 
process going forward in the mantle of the flame is supposed by the 
author to produce beams of constant refrangibility, and the gi*een 
colour to be due to these. The spectrum of ammonia was then ex- 
amined; the lines are fully described and tabulated in the original 
paper. The flame is yellow, not green. This spectrum is not to be 
accounted for by the decomposition of ammonia and the burning of 
the nitrogen. 

M. M. P. M. 


The Spectrum of Chlorophyll. By J. OniuTARD (Compt. rend., 
Ixxv, 1836 — 8). 

The author gives a description of the absorption-bands produced by 
diflerent thicknesses of an alcoholic solution of chlorophyll. ETe 
points out the persistency, under great dilution, of the band in the red 
portion of the spectrum. When the solution is treated with hydro- 
chloric acid, the spectrum becomes very different, but the band in the 
red is still seen, even on great dilution. An alcoholic solution px’epared 
from dried leaves gives a spectrum like that of the acidified solution 
from fresh leaves. The solution of fresh chlorophyll is also rapidly 
changed by exposure to sunshine, and more slowly by diffused light, so 
as to give a spectrum like that of acidified chlorophyll. Other colour- 
ing matters do not mask the presence of chlorophyll, and metallic salts, 
when first added and before precipitation takes place, do not affect its 
spectrum. 

B. D. 


Production of Light by Atomic Movements. By 

P. Hoppe-Sbtler (Pogg. Ann., oxlvii, 101 — 105). 

Many bodies emit light at ordinary temperatures. This fact forms the 
basis of a speculation by the author, in which ho supposes that the 
atom of a substance may rotate without any appreciable movement of 
the molecules, and that the production of light may, in many instances, 
be due to such atmnic movements. 

These movements will depend upon the mass of the atoms and the 
chemical force binding them toother. W'heii these movements ai*o so 
extensive as to cause a disruption of the molecnle, a new substance is 
formed, accompanied by a gieater emission of light. Tho tension of 
vapours and the change of volume upon increase of temperature arc to 
be regarded as caused by molecnhir movements. The atomic move- 
ments causing emission of light-waves may be taken up by the mole- 
cules, and so we have absorption of light. 

As the sphere of action between any iwo atoms must he limited, 
chemical decomposition will ensue as soon as these atoms pass out of 
this sphere ; if their excursions exceed tho distance between the middle 
points of the neighbouring molecules, a complete hreaking-up of the 
molecule must ensue. 


M. M. P. M. 
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Molecular Colours of the Metals. By W. Stein 
(J. pu. Ohem. [2], vi, 172—185). 

The author chiefly treats of the colour of gold and of “blue sul- 
phur.** 

Qold in thin plates, or when precipitated from very dilute solutions 
(by action of sulphur dioxide in water) manifests dichroism, appearing 
indigo-blue by transmitted light, but reddish-yellow by reflected light. 
But if the particles of gold be very small (as when gold is pre- 
cipitated fix)m its solution by means of stannous chloiide) tho laws of 
interference come into play and the gold appears purple. Such gold 
the author calls molecular gold, and he thus distinguishes three modi- 
fications of gold (1) ordinary, (2) dichroitic, (3) molecular. Ruby- 
glass be regards as a solution of molecular gold in glass. 

A somewhat similar phenomenon is exhibited in grinding ti’ansparent 
substances to fine powder ; they then appear darker and non-transparent. 
The smaller the particles the darker their colour. The atoms of trans- 
parent bodies vibrate in nnison with tho white light vibrations of the 
atmosphere, but when the pai-ticles are reduced to small size, some of 
these vibrations are not taken up by them, but reflected : benco tho 
colour now manifested by the substances ; and, partly from the change 
into heat vibrations of the excess of those vibrations producing white 
light over those producing coloured light, partly from the interference 
of the different vibrations, heat is produced. 

Similar phenomena are shown when sulphur trioxide acts on flowers 
of sulphur, a liquid being produced which appears blue by tiansmiticd 
light. This the author regards as finely divided sulphur, hold in 
suspension in sulphuric acid, the acid acting tho part of a whito screen 
held behind the particles of bulphnr so as to transmit white light 
through them. M. M. P, M. 

Researches on Elective Attjraction- By E. J. Mills (Phil. Mag. 

[4], xliv, 50G). 

The law of chemical attraction which forms tho subjoefe of this memoir, 
was deduced firom the results of a series of exporimemts wlii<*h ha<l 
their origin in an attempt to prepare nitryl chlonde by the action of 
phosphorus osgrchloride upon certain nitretes. Alfchouglj llio reaction 
was unsuccessful as a source of the above-mentioned cliloridc, it was 
obvious that the decomposition proceeded with a certain uniformity, 
and upon analysis of the residual products, it was observed that in 
any series of operations with the same nitrate, the ratio between tho 
weights of chloiine retained and phosphoric oxide produced wore 

sensibly constant. This ratio, multiplied by 4*06 or is designated 

P2O6 

by the symbol a. 

The experiments were thus conducted. A weighed quantity of pure 
anhydrous nitrate was placed in a suitably arianged reaction-tube, a 
proportion of phospborus oxychloride (free from hydi-ochlorio acid and 
non-firming) added, and heat gradually applied until the action reached 
a max i TnuTn . i a current of uhsolutBly dry air passing slowly through 
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the apparatus dmnng the whole opei’ation. When no more coloured 
gases were expelled, it was judged that the reaction was completed; 
the excess of oxychloride was then distilled away, and the residue 
after weighing was dissolved in water and analysed. 

The nitrates of silver, lead, thallium, potassium, sodium, lithium, 
csBsium, and rubidium were submitted to experiment. Barium nitrate 
was not attacked by phosphorus oxychloride. The accompanying 
table is selected as an example of the manner in which the results are 
returned : — 



I. 

n. 

in. 

Silver nitrate employed 

2-1746 

2-1800 

121° 

1-0519 

1-0589 

120^ 

2-7633 

2-7345 

120’ 

Residue obtained ............. 

Temperature 


Composition of the residue, viz., 


Silver nitrate 

40-77 

25 *96 

57-87 

Sliver chloride 

49 77 

61*91 

36*44 

Phosphoric oxide 

9*47 

12*93 

6*60 


100*01 

100*80 

100*91 

Hence the values of a are re- 1 
spectively J 

6*21 

4-74 

6-47 


It must be observed that the residual nitrate is calculated, not by 
difference, but from the original nitrate on the basis of the chloride 
found. In the case of the potassium salt, the amount of nitrate 
obtained by calculation did not even remotely approximate to the un- 
determined difference, and a deteimination of the unattacked nitrate 
by HarcouH’s process was also unsuccessful.* 

The analysis of the lithium residues was attended with several in- 
conveniences, inasmuch as the mass in the tube became vesicular, and 
finally interrupted the passage of air; from this circumstance, the 
oxychloride never wholly distilled away, and had, consequently, to be 
determined by another opemtion. In the case of thallium nitrate, the 
dichloride, and not the sparingly soluble thallious chloride, was the 
result of ^e reaction. 


Mean values of a- 


Potassium 

Sodium 

Thallium 

Silver 

nitrate. 

nitrate. 

nitrate. 

nitrate. 

2*001 

1*70 

4*38 

5*48 

Lead 


CcBsium 

Rubidium 

nitrate. 

nitrate. 

nitrate. 

nitrate. 

5-17 

1*61 

2*31 

2*38 


* The author fiuds that in Harcourt’s process, if the potassium nitrate be mixed 
mth a smaJl proportion of potassium phosphate, the Trhole of the nitrate is not 
decomposed in i^e ordinary mamier, and that the apparent yield requires to be 
multi^died by the number 1 *0689. When the phosphate is absent, a normal number 
is obtained. 
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The nxiinbers to wliich a, corresponds arc ratios and^ not absolute 
quantities ; they represent the potential energy or dynamical use which 
can be made of a nitrate; they are obtained under a law of chemical 
action, nTi<l are in themselves independent of any adventitious circum- 
stances of manipulation. When one niti*atc snipasscs another in the 
power of fivi’ng ' chlorine per unit of phosphoric oxide, that is an index 
of superior chemical activity, or to name the ultimate cause, attraction; 
and since this attractive effect can be estimated for several nitrates in 
a series, a becomes the coefficient of elective attraction of the nitrates. 
If a be divided by the molecular weights of the several nitrates, 
calculated to an uniform weight of oxynitryl (KO^), the following 
numbers are obtained : — 



a. 

S. 

Q- 

f Thallious nitrate 

8-76 

265*3 

so 291 

4 Silvep 

6*48 

169 *94 

31 *01 Y 

LLead 

6-17 

165 *56 

32 *02 J 

Rubidium 

2*38 


63 *93 

Gsesium 

2*21 

395-01 

88*24 

r Potassium 

1 99 

101*14 

50*821 

t Sodium 

1*70 

85*05 

60*03/ 

T iitSiTiTn 

1*61 

69 *00 

42*86 


It win be seen that the elective coefficient is directly proportional to 
the symbolic (molecular) value, and that, with one exception, a and ^ 
increase and diminish in regular order; the quotients Q, tlicroforc, 
represent the weights of nitrates which correspond to the unit of 
elective attraction, and are strictly equivalent quantities. If ilicso 
numbers be considered as an incomplete arithmetical series of which 
the most probable value of the first term is 6'258, some intovestiiig 
results are obseiwable. The mean product of symbolic value into the 
specific heat is 6*246, and the identity of this number with the fore- 
going term is unmistakcable. If s = specific heat, S s = /t ()*25, n 
being integral. But Q = m 6*25, or since the results ot* exporiiiioiit 
show that iti > n; let m = js n; then by combining those two o<j na- 
tions, we obtain a = as the expression of the electivo attraction in 
terms of the specific heat. 

A gain , comparing any two coefficients (a and a') wc have a : al : ; 

— : ; hut in several instances » = as is obvious from the foro- 

* 


going table. Then — 

a s 

The following instances may be adduced in verification of the latter 
case; — 


a (potassium nitrate) 
a (sodium nitrate) 


■2782 

■2388 


1*17 by the method of ratios. 
1*17 by specific heat. 
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a(thamoTi8iritoate) ^ ^ ' 

a (feilvei‘ nitrate) 

= = 1*53 by specific beat. 

The memoir concludes by drawing attention to some examples from 
ordinary chemical expeiiencc, which prove that the intensity of elective 
attraction is in many cases, and probably in many more, proportional 
to symbolic value. 

J. W. 


Fractional Distillation. By J. A. Wankltn (Phil, Mag [4], 

xlv, 129). 

If quantities a and h of two volatile liquids be mixed together, and v and a' 
be the respective coefficients of volatility of the two liquids, the quanti- 
ties of the two substances contained in a small quantity of distillate 
= B, will be respectively — 


a V S 
a V h 


and 


hv' a 
av + h 


The heating being thus continued, the quantities of the two substances 
contained in a new portion = ^ of distillate, are given by the same 
formulae, where the quantities — 


a 


a V 8 
a V + b 


and b — 


8 

av h v^^ 


are respectively substituted for a and h in the original formulas : if 
then u < v\ the quantity of the first liquid in the successive quantities 
(each = d) of distillate, must progressively increase ; whilst if v > v\ 
these quantities must successively diminish, the alterations in composi- 
tion being the more rapid the greater the difference between v and o\ 
In the values v and v' the latent heats of evaporation of the liquids, 
their vapour-densities, and the tensions of their vapours at the pai*ticu- 
lar boiling point of the mixture, ai’o concerned ; and possibly, also, 
adhesion between the liquids ; the author considers (on grounds not 
et published) that the formula — 

u = 

(where t = the tension of the vapour and d = the vapour-densiiy) 
expresses the value of the coefficient of volatility in most cases. 

In four experiments on the distillation of veak ammonia solutions, 
the following results wore obtained : — 5U c.cs. of liquid were distilled 
off from a kilogram of each of four solutions, and the ammonia con- 
tained in the distillate titrated. 


Ammoma per htre of 
origiiud fluid. 
1000 milligrams. 

0-5 „ 

0-2 „ 


Aimnonia in 50 c cs. of 
distillate. 

480 milligrams. 
0*5 
0*235 
0*095 
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The streiigth of the distillate is therefore, with fair approximation, pro- 
portional to the original strength, and the same result holds if other 
eqnal qnantities (say 100 c.c».) be distilled off in each case. Taking 
the coefi5.cient of volatility of water as nnity, the distillate is 0 6 times 
as strong as the original fluid, and hence the coefficient of volatility of 
ammonia would be 9*6 were so small a quantity volatilised as not 
sensibly to alter the composition of the residual liquor. As, however, 
thip becomes weakened from 1000 milligrams per litre to 54? (1000 — 
480 per 950 c.cs ), the coefficient of volatility of ammonia is gi'oater 
than 9*6 : the strength of the lirst drop of the 50 ccs. of distillate being 
to that of the last drop of the same in the ratio 1000 to 547, the true 
value of the coefficient of volatility must be between 13 and 14. 

G. K A. W. 


Investigations on Diosmose. By J. Baranbtzky (Pogg. Ann., 
cxlvii, 195—245). 

The author describes at length the results of earlier experimenters. 
His own apparatus is so arranged that the membrane is vertical, and 
the pressure on both sides kept equal during diffusion. Ho tried 
various membranes — ^piga’ bladder purified with alcohol ; parchment 
paper ; collodion films ; and an artificial cellulose membrane prepared 
by denitraiang a collodion film with a cold solution of ferrous chloride. 
The artificial cdlulose retains the glassy, stmctureless character of a 
collodion film, but reacts as cellulose with a solution of iodine in potas- 
sium iodide, and with polarised light ; it always contains, however, a 
little unaltered pyroxylin. The collodion films were laid in water 
before they were dry : if this is not done they are impervious to water. 
The diosmotic properties of the four membranes for weak solutions of 
calcium and sodium chloride were compared, a 30 per cent, solution 
of sugar being used as the second fluid. The amount of salt which 
diffused for the same increase in volume of the sugar solution was 
practically the same in the case of bladder and parchment paper, 3’alher 
less with the cellulose, and much more with the pyi*oxylin membrdno. 
The thinner the pyroxylin membrane, the greater was the pi*opori ion of* 
salt to water that it transmitted. The author points out that all this 
agrees with Brucke’s theory, that the endosmose of a fluid depends on 
the attraction of the membrane for that fluid. The fii sfc tlii*eo mem- 
branes swell up readily in water, the pyi*oxyliu docs not. Wbeu the 
strength of the saline solntion was varied, it appeared that the altera- 
tion in the rate of diffusion was in the same proportion for every mem- 
brane. The same membrane appears to have a diffex-ent attraction for 
various salts. The author allowed dilute solutions (1 and 2 per cent.) 
of calcium chloride, sodium chloride, sodium nitrate, sodinm sulphate, 
and magnesium sulphate to diffiise through parchment paper into puro 
water, ihe experiments being continued for the times given by Giuham 
as sufficient to effect the diffusion of the same weight of each salt in 
the absence of any membrane Under these conditions equal weights 
of the first three salts diffused, hut a smaller quantity of the sodium 
sulphate, and a still smaller quantity of the magnesium sulphate : in 
the latter cases the membrane had plainly a retarding influonce. JBii- 
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dosmose of water ceases when the salt-solntion on each side of the 
membrane is of nearly the same strength. With very weak solntions 
of magnesium sulphate endosmose of water ceased with the cellulose 
membrane when the stronger solution contained only *15 per cent, of 
salt more than the weaker ; it ceased with parchment-paper with an 
excess of *5 per cent. ; with pyroxylin at an excess of 1*0 per cent. 
The attraction of the membrane for water clearly influences this result. 

Dutrochet attributed a high endosmotic attraction to colloids ; the 
author shows that colloids when purified by dialysis exert very little 
attraction. Solutions of albumin and gum arabic so purified, may be 
concentrated, the former to 10 per cent., the latter to neaily that 
extent, without gaming in volume when separated from pure water by 
bladder, parclunent-paper, or cellulose membmne. Tannin acts rather 
more powerfully than gum arabic. If ordinary gum arabic be taken, 
or a little saline matter be added to the puiified gum, the endosmotic 
attraction is decidedly greater. A pyroxylin membrane behaves very 
differently towaids colloids; a solution of gum which produces no 
endosmose with the other three membranes occasions a large endos- 
mose of water with pyroxylin. The thinner the pyroxylin membi*ane, 
the greater the endosmose. The altinction of the membrane for water 
appears, in the case of colloids, to oppose the endosmose. When col- 
loids are separated by membrane fi*om a very weak saline solution, the 
endosmose is far less than with pure water ; this holds good for all four 
membranes. 

With regard to the processes of the living plant, the author believes 
that protoplasm rather than cellulose plays the principal part as a 
diosmosing membrane. 

The author does not give the complete data of his experiments. 

E. W. 

Action of Solid Bodies upon Supersaturated Solutions. 

By 0. F. Henri 01 (Pogg. Ann., cxlvii, 555 — 501)). 

When solid bodies are brought in contact with liquids which contain 
gases in solution, three cases may be distinguished : (1) The attrac- 
tion between liquid and giis is predominant ; in this case no essential 
change will be effected by the immereion of a solid body ; (2) The 
attraction between the solid and the gas predominates ; then the gas 
is coiideubed on the &ui*faco, but not eliminated in the form of bubbles ; 
(8) The attraction between the solid and the liquid predominates ; 
then the liquid is condensed on the solid surface, and the gas is climi- 
minated. 

The author’s experiments refer to the third case. Clean surfaces 
prepai’ed by rubbing pieces of metal, bone, or glass between leather 
strewed over with pumice-stone powder, W'ere immersed in ordinaiy 
well-water or in water superha tura ted with carbonic acid b}" addition of 
a small quantity of Seidlitz powder. In both cases the surfaces became 
completely covered with gas-bubbles. Surfaces which have been 
heated in a fiamc do not exhibit this phenomenon, probably because 
they become covered with a carbonaceous film, which prevents the for- 
mation of bubbles by absorbing the gas wliich is eliminated by ihe 
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condensation of the liqnid. The existence of some film on surfaces 
\rliich have been in a flame may be inferred from a certain very slight 
resistance which is felt when they are drawn through a soft linen 
cloth. 

Liquids containing very little gas exhibit the above phenomena in a 
very distinct manner on being placed in a glass vessel upon a heated 
plate, evidently because the affinity between gas and liquid is weakened 
by increase of temperature. 

The experiments with leaves which are covered with extremely fine 
hairs prove that projecting points or a very slight roughness favour 
the sepamtion of the bubbles. A bubble once being formed, air from 
the surrounding liquid enters into it in the same manner as it passes 
from the surface ot the hquid into the atmosphere. The bubbles are 
not in contact with the sniface ; they do not nnito with each other, 
and they do not attain tlie same size on glass as on motals. Gas- 
bnbbles seem to be formed whatever may he the cause of the conden- 
sation of the liquid ; by bringing a drop of some saline solution, or of 
potash upon the surface of water, bubbles are evolved as the saline 
liquid sinks to the bottom. 

The sudden appearance of bubbles on striking a glass of champagne 
is probably also due to a temporary condensation of the liquid. 

Some experiments are mentioned referring to the case in which 
the affinity between the solid body and the absoibed gas is greater 
than that between the gas and the liquid. Previously ignited pieces 
and powder of charcoal and of graphite were immersed in water nobly 
charged with carbonic acid; but no gas-bubbles were observed, 
because the gas, instead of being eliminated, was condensed and 
absorbed on the solid surface. 

When silver or platinum wire was immersed in strong ammonui- 
solution, increase of temperature was necessary for the scpai*atiou of 
gas-bubbles. This experiment illu&tratcs the fii*st case in which the 
affinity between gas and liquid is predomiuaut. 

No gas-huhbles were observed on the surface of frts and oils in 
contact with water which was saturated with carbonic acid. 

R 


the AcUon of Mecfricity on Gaees, 'Ey Sir B. C. JB rod 11*3 
(Proc. Eoy. Soc., xx, 472 ; Phil. Mag. [4], xliv, 470). — An abstract of 
a paper in the Philosophical Transactions, which does not admit of 
ihrther condensation. The paper is intended to be the first of three 
communications as to the action of electricity on gases, and is devoted 
to the consideration of tlie action of electricity on oxygen gas, as esti- 
mated by the changes thus eifected in its chemical properties. 

Meeimmilce Force of very thin, Gae-sh^ata, By F. Kohlrauscii 
(Pogg- Ann., cxlviii, 143). 

On the best Arrangement of Wheatstone^ s JBriilge for Measu/riiig a 
given BesUtance with a given Galvanometer mid Battery, (P hil Mag 
[4], xlv, 114). 
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Heat Spectrum of Solar Light and of the Lime Light. By L. Lama.nsky 
(Pogg. jijin. cxlvi, 200), 

Heat-conducting Tower of Iron and German Silver. By H. Webee 
(Pogg. Ann , cxlvi, 257). 


Lescrvption of a Presswre-regulator, By Lothab Meter (Ann. 
Oh, Pharm., cslxv, 303). 

Hhe Thysoniefer — a new Instmment for Batermimng the Variable 
Volumes of Air ound other Bodies. By P. Hart in G (Pogg. Ann., 
cxlviii, 126). 


Inorganic Chemistry. 


Action of Sulphurous Acid upon recently Precipitated In- 
soluble Sulphides. By A. Guerout (Compt. rend., Ixxv, 1276 
—1277). 

Langlois having shown that snlphnrons acid converts soluble sulphides 
into thiosulphates, experiments wore made to ascertain whether 
recently precipitated insoluble sulphides were thus acted on. The 
sulphides of copper, silver, gold, platinum and mercury, are not 
attacked by sulphurous acid. The sulphides of manganese, zinc, iron, 
cobalt, nickel, cadmium, bismuth, tin, arsenic and antimony, whon 
freshly precipitated, are converted by it into thiosulphates, with depo- 
sition of sulphur and disengagement of quantities of hydrosulphuric 
acid varying for each metal. 

The first three of those sulphides become readily soluble in the 
sulphurous acid solution, the remaiuder slightly soluble. Lead sul- 
phide is only very partially converted into thiosulphate, the remaining 
and larger poi*tion becoming sulphite, with deposition of sulphur and 
evolution of much hydrosulphuric add. No sulphuric acid is fonned 
in any of the above cases if air bo excluded. The following equations, 
proposed by Langlois, express the reactions which take place : — 

(1.) MS + SO2 + H3O = MSO3 + H2S 
(2.) 2HaS + SO* = 2H3O + 

(3.) MSO3 + S = MS2O3. 

The correctness of this mode of expi’essing the changes that take 
place is proved thus : — when sulphurous acid is dropped slowly into 
water containing manganese sulphide in suspension, with constant 
agitation, the sulphurous acid is in contact with a large excess of sul- 
phide ; some of the hydrosulphuric acid formed ought, therefore, to 
escape the action of the sulphurous acid, and, in consequence, some of 
the sulphite would not be converted into thiosulphate. And this is 
what actually takes place : much more hydrosulphuric acid is evolved, 
and a much larger quantity of sulphite is formed under these condi- 
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tions, than when the sulphnrons acid is at once added in excess. Again, 
the small amonnt of thiosnlphato formed in the case of load sulphide is 
evidently dne to the insolubility of lead sulphite, which vendors it loss 
liable to the action of the nascent sulphur. 

. B. J. G. 

Liquid Carbon Dioxide. By L. Oaiilbtbt 
(Oompt. rend., Ixxv, 12?1 — 1274). 

Thiloribe, who first described the properties of liquid carbon dioxide 
{Attn, Cliim, P7iys., lx, 427), did not state under what conditions his ex- 
periments were made.* The author’s apparatus (sec Gomipf. i-owZ., Ixx, 
1131) consists of a steel “ laboratory-tube ” confining mercury, and 
communicating, by means of a copper tube, with a cylinder of steel con- 
taining water. On the surface of the water presses a piston, the rod of 
which is a screw working in a screw-box. This box is fitted to the axle 
of awheel, by turning which a pressure of 900 atmospheres can bo com- 
municated to the mercury in the laboratoiy-tube. The dry gas is collected 
in a sort of lai*ge thermometer having its reservoir open at the bottom, 
and its stem made of thick glass. Tins instrument is plunged, with the 
open part downwards, into the laboratory- tube, leaving the stem alone 
projecting above. On applying pressure, the mea*oury will rise in 
the glass stem till the gas is liquefied. The observer must be protected 
by a thick plate-glass screen. Thus obtained, liquid carbon dioxide is 
colourless and mobile. It is a non-conductor of electricity : when tho 
ends of the wires of a powerful induction-coil are bx‘Ought neai* each 
other in this liquid, a brilliant white light is produced, unaccompaiiiod 
by any deposit of carbon. The coefficient of compmssibility could not 
be determined with accuracy owing to the presence of a sm^l quantity 
of uncondensed gas. 

The analogy between cai’bon dioxide and water, led tlio author to 
submit various substances to the action of tho liquefied gas by passing 
them up into the glass tube before oondenbing. Tho following arc 
insoluble in liquid carbon dioxide: sodium chloride, sodium sulphate, 
calcium chloride, calcium carbonate, sulphur, phosphorus, sioarin mu] 
paraffin, BTeutral sodium caibonate is converted into acid sodium 
c^bonate, which is insolnble in the liquid. Iodine dissolves sparingly, 
giving the tint produced by 5 milligrams of iodine in 10 c.c. oi' carbon 
sniphide. The liquid fats are sHghtly soluble in liquid carbon di- 
oxide ; tallow is bleached by the abstraction of its liquid fats. Poiro- 
leum oil dissolves 5 or 6 times its volume. It appeal's to bo niisciblo 
with ether in all pi*oportions. Carbon sulphide takes up a small pro- 
portion only. Liquid carbon dioxide is not reduced by sodium. 

B. J. a. 

CarbozL O^sulphide. ^S oLOMp-y (J. pr. Olicm. [2], v, 

The author has made a series of experiments on the carbon oxysulphido 
prepared from potassium sulphocyanate and sulphuiic acid, and on the 

orporfBumts or Mr. Gore 
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carbon oxysulpbide produced by the direct tmion of carbonic oxide and 
sulphur, by converting them into potassium monosulphocarbonaie by 
passing the gas into alcoholic potash. These two salts were compared with 
that obtained by Debus, by the decomposition of ethylic xantliate by alco- 

hoHc potash, which must be considered to have the formula, OS | 

These three substances were found to be identical, and therefore Kolbe’s 


suggestion that there are two oxysulphides of carbon, (CS)0 and 
(00)S, is not confirmed. The best method for procuring oxysulpbide 
of carbon is to pass carbonic oxide and sulphur vapour through a red- 
hot glass tube, and absorb the gas by alcoholic potash, from which it 
can be liberated in the pure state by the action of hydrochloric acid. 

A. P. 


Some Reactions of the Chlorides of Boron and of Silicon. 
By L. Troost and P. Hatjtefeuillb (Compt. rend., Ixxv, 
1819—1821). 

"When the vapour of chloride of boron is passed through a porcelain 
tube, either glazed or unglazed, the substance of the tube is rapidly 
attacked at a bright red heat. The chloride of boron is partially 
decomposed, chloride of silicon and chloride of aluminium are volatilised, 
while borate of aluminium remains behind. With a glazed tube, a 
certain quantity of the double chloride of aluminium and potassium is 
also formed. This result induced the authors to submit to the vapour 
of the chloride successively, pure alumina, silica, zirconia, and titanic 
acid contained in a platinum tube. In every instance a similar result 
was obtained, save that in the case of the three latter substances, the 
residue consisted of boric anhydride. 

The vapour of chloiido of silicon, on the contrary, has no action on 
porcelain, or on its felspathic glaze, even at a temperatm*e at which the 
poi'celain began to soften ; it does not attack silicate of aluminium, but 
if it be passed over pure alumina contained in a platinum or porcelain 
tube, decomposition of the chloride results, and chloride of aluminium 
is volatilised. 

The vapour of chloride of silicon also attacks zirconia, but is ^vithout 
action upon titanic acid. 

J. W. 


Hydrated Silicic Acid. By J. Gottlieb (J. pr. Chem. [2], vi, 

185—196). 

The author prepared silicic acid by decomposition of silicon fluoride. 
After drying over sulphuric acid for about 160 days, the percentage of 
water was 6*13. 

After drying at 100° for 3 — 4 days in a pecuHar apparatus (fully 
described in the original paper), the percentage of water was 4*47, 
agreeing almost perfectly with the percentage obtained from silicic acid 
dried in an air-bath at 130° — ^140°. 

The amount of water iu the first-named hydrate, viz., 6*13 per cent., 
points to the foirnkula, HiSiqOso- The hydrated acid dried at 100° neai'ly 
agrees with the formula H 4 Sii 3028 . 
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Referring to Maschte’s researclies, the author points out that silicic 
SiCid precipitated from very dilute solution, gives^ up ■watoj% on drying, 
more easily thau tiiat obtained by decomposing silicon lluorido. 

M. M. P. M. 


On some Compounds in wMcli Phosphonis appears to exist 

in an Allotropic State. By Arm. Gauiieb (Oompt. rend., 

Ixxv, 49— 52; Ixxvi, 173— 176). 

I. Phosphortts tricLloride beated witb ciystallisable phoBpboi*ons acid to 
170® in a sealed tnbe, famishes a reddish-brown mass, the colour of 
which is due to the deposition of amorphous phosplioms, according to 
the following equation : — 

SPCl, -f 7PR3O, = 4P -h 3P3H4O7 + 9HC1. 

If, however, the temperature is not allowed to rise beyond 79® — 80°, 
hydrochloric and pyrophosphoric acids are still formed,^ but a bright 
yellow substance gradually separates, which may bo purified by distil- 
ling off the excess of phosphorous chloride, and wjishing tho residue with 
ice-cold water. The yellow powder thus obtained, dried first m vacuo, 
then at 140° in a current of carbonic anhydiide, has been submitted 
three times to analysis, and has given closely concordant results, 
leading to the formula, PiHO- 

If ihe reaction is allowed to take place at a temperature above 80®, 
the product is contaminated with amorphous phosphorus. 

The compound P4HO is yellow, amorphous, uncnangeablc in dry air, 
but undergoes oxidation in moist air. It is insoluble in all tho solvents 
employed, water, alcohol, ether, benzene, chloroform, essence of tur- 
pentine, even at 150°, glycerin, acetic acid, phosphoi’ous acid, and phos- 
phorous or antimonious chloride. It is a very stable body, and may 
be heated to 250° in dry cai'bonie anhydride, without losing weight. 
Towards 265° it evolves phosphine, and sots free a little common i)hos- 
phorns, but it is only at 350° — 360°, that the })hoBphorus volatilises 
freely, leaving an oxidised residue which attacks the glass. 

The compound is not affected by dilute acids, but ordinary nitric 
acid attaoM it so violently as to produce a blight light. Water at 
170° decomposes it easily, with evolution of pure phosphine — 

2P4H0 + iiHoO = 5PH3O, + PHjOj + 2mu. 

Yery dilute alkaline solutions act upon the body PiUO, causing tho 
disengagement of a mixture of phosphme and hydiogen, and furnishing 
solutions of phospha.te and hypophosphite, together with an insoluble 
brown substance, which when exposed wet to tho air, seems to repro- 
duce the onginal compound. 

Ammonia unites directly with P 4 HO, pi’odncing a compound from 
which ammonia is withdrawn by the action of heat or of hydi'o- 
chloric add. 

The author believes that the body here described is identical with 
the y^ow substance which was obtained by Lo TcTrior, in 1837, by 
exposing to the air phosphorus immersed in phosphorus tricLlorxdo, and 
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was regarded by him as an oxide having the formula P4O. The dif- 
ference between this fonnnla and that of the new subbtanoe is repre- 
sented by a single atom of hydrogen, of the existence of which, how- 
ever, in the latter tho author has assured himself by special experi- 
ments. 

II. The yellow powder often produced in the decomposition of phos- 
phorus di-iodide by water is similar in some respects to the preceding. 
It appears to be invariably formed when the iodide is decomposed by a 
large quantity of water. 

Analysis leads to the formula PsHjO, and the formation of the body 
may be explained by the following equation : — 

I2PI3 + 24H2O == PfiEtO + SPHsOi + BFRiOz + PHaOa + 24 B:I. 

During the reaction there is disengaged a quantity of phosphine, 
resulting from the further action of water upon the yellow body i 

P0H3O 6H2O — PH3O3 “f- 2PEE302 “1” 2 P 53 . 

When the substance P^HsO is heated gradually to 275° in a current 
of carbonic anhydride, it evolves phosphine, and leaves a residue which 
undergoes no further decomposition till the temperature is raised to 
360°, and to which analysis assigns the formula, P13H3O3 : 

BPsEfaO “ 2P!E[3 -f* PjisBfsOs. 

The author believes this body to be a definite chemical compound, 
but his investigation of the subject is not yet complete. 

The compound PsBLaO forms an unstable compound with ammonia. 

W. A. T. 


Neutral Calcium Phosphate. By E. Eeighardt 
(Zeitschr. anal. Chem., xi, 276 — 277). 

It was found that when a dilute solution of calcium chloride is preci- 
pitated by a small quantity of sodium phosphate, a piecipitato which 
dissolves on agitation is produced, the rodissolution being apparently 
duo to the presence of carbonic acid in the water. A further addition 
of sodium phosphate reproduces the precipitate, and it may bo 
a^in dissolved by passing a current of carbonic acid throngh the 
mixture. After some repetitions of this operation, the liquid deposits 
shining crystals, which were found to be identical with Boedeker’s 
tetra-hydrated dicalcic orthophosphate, Oa^sHoPiOs-diHiO. 

When this componnd is boiled with water, it is partially decom- 
posed ; the portion remaining nndissolved gave rosnlts agreeing with 
the formula, CasPaOg + CaaH3P308 + 3H2O, and the solution yielded, 
on evaporation, a residue which, after ignition, gave numbers corre- 
sponding with the formula 4Ga0.3P205. This substance dissolves in 
3326*6 parts of water. 


T. B. 
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Oonstitueiits of Bone Bhosphates. By Carl Aebt 
(J. pr. Chem. [2], vi, 169— 1?1.) 

Fresh 1)01168 contain more carbon dioxide than a corresponding weight 
of burnt bones. 

The author has determined also the constitution of fossil bones. 
It would appear that carbon dioxide enters into the composition of 
bone phosphates, not only as forming calcium carbonate mechani- 
cally mixed with the phosphates of calcium, but also as a constant 
constituent per se. The carbon dioxide which exists in this form may be 
driven off, together with water of crystallisation, by heating to 450°, 
and cannot be restored by treatment with ammonium cai'bonate. After 
ignition and addition of ammonium carbonate, the weight and composi- 
tion of the bone phosphates are the same as after six hours’ heating to 
450°. The author’s analyses seem to show that bone phosphates 
possess a much more complex structure than is usually assigned to 
them. 

M. M. P. M. 


The Nature of the Alkaline Chromates. By F. Mohr 
(Zeitschr. anal. Ghem., xi, 278). 

The author has already pointed out that potassium bichromate is in 
reality a neutral salt, as it does not decompose potassium iodide. The 
addition of acetic add to a solution^ containing potassium iodido and 
potassium bichromate, causes the gmdual liberation of iodine. 

The anthor finds that 1 gram of potassium chromate dissolved in 
50 c.c. of water absorbs '183 gram of carbonic acid, the liquid assum- 
ing the colour of potassium bichromate ; it does not, however, acquire 
the property of Hberatmg iodine from a solution of potassium iodide. 

In order to determine the basicity of potassium chi*oinate, 2 grams 
were distilled with ammonium chloride. The first distillate was found 
to contain 0T428 giam of ammonia, and the residue in the retort ex- 
hibited the red colour of potassium bichromate. When the liquid was 
distilled to dryness, a ftirther quantity of ammonia was obtained, 
making in all '18? gram. Free (iromic acid expels ammonia from its 
salts. " 

Potassium bichromate being a neutral salt, does not require a half 
atom of water like the corresponding potassium bisulphato. 

T. B. 


On Aiomoxuiim Molybdate. By L. Kaemmerer 
(J. pr. Chem. [2], vi, 358 — 360). 

Some ammonium molybdate residues from phosphoric acid determina- 
tions, on standing for six months, deposited a salt which was found to 
have the composition represented by the formula (NHi) 20 . 3 Mo 03 -f 
H 2 O, The same salt was previously obtained by Berlin (/. pr. Oliem,^ 
xlix, 444). 


J. R. 
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Preparation of Pure Manganous Oxide. By F. Kbsslee 
(Zeitsclir. Anal. Chem., xi, 270) . 

A SOLUTION of potassium permanganate saturated at 60°, filtered 
tlirongli paper free from lime, is added to a saturated oxalic acid solu- 
tion, and the liquid is decomposed with acetic acid and boiled. The 
precipitate is repeatedly washed with water by subsidence and decanta- 
tion, dried in a platinum basin, ignited and reduced in a stream of 
pure dry hydrogen. 

Thus prepared, manganous oxide possesses a light green colour, the 
solution in dilute hydrochloric acid being slightly brown. 

*9456 grm. converted into sulphate gave 2-0136 instead of 2-0111 
grm., the atomic weight of manganese being == 55. 

M. M. P. M. 


Preparation of Anhydrous Cuprous Oxide of a fine Vermilion 
Colour. By B». Bottgek (Chem. Oentr., 1872, 755). 

Two parts of potassium hydrate are dissolved in 16 parts of water in a 
porcelain basin, 1 pt. of starch sugar is added, and then 1 pt. of cupric 
tartrate ; the mixtm-e is heated to about 60° till it assumes a bright and 
deep red colour, and then immediately poured into a considerable 
quantiiy of well water previously de-aerated by boiling. 

H. W. 


Atomic Weight of Thallium, By W. Crookes 
(Proc. Boy. Soc., xx, 475). 


The author has redetermined the atomic weight of this metal by ascer- 
taining the quantity of thallious nitrate, TlNOs, obtained by treating a 
known weight of thallium with nitric acid in a bulb-apparatus ex- 
hausted of air, elaborate precautions being taken to prevent the access 
of atmospheric oxygen, and to eliminate any sources of error arising 
from possible inaccuracy in the weights employed, &c., &c. 

The mean of ten closely agreeing determinations gave — 


T1 = 203*642. 


H. W. 


Mineralogical Chemistry. 


A New Silico-aluminate of Maugauese, coutainizig Vana-* 
dium, from Sahu-ChSiteau, Belgium. By F. Pisani (Compt. 
rend., Ixxv, 1542). 

This mineral occurs in the form of small, tabular, crystalline masses, 
embedded in quaa-tz. It has a vitreous or resinous lustre, with a 
slightly nacreous appearance upon the faces of cleavage, and a resinous 
fracture. Translucent in thin layers, of a yellow or yellowish brown 
colour, and very brittle. Hiardness = 7- Spedfio gravity = 3*577, 
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The csrystals are doubly refiactive, the two optic axes lying in a 
plane perpendicular to the plane of cleavage. The dispersion is veiy 
considerable, and the general optical properties of the mineral are such 
as to lead to the conclusion that the crystalline form is that of an 
oblique rhombic prism. It melts very easily before the blowpipe, but 
is not attacked by acids. When heated with phosphoric acid, it gives 
an almost colourless liquid, which becomes violet only after the addi- 
tion of nitric acid. 


AndLysis. 

SiO> AI2O3. FcaOs. IkTnO. OaO. OuO. T2O5. E[> 0 . 

2870 28*36 2*94 26*40 4*30 4*32 1*30 1*80 0.98 = 99'10 

The oxygen ratio is Si 03 = 5. R. 2 O 3 = 5. E.0 = 3. 

Lasaulx, who simultaneously examined this mineral, suggested for 
it the name manganduthcne. The author, however, objects strongly 
to this appellation, pointing out that the crystallographic and optical 
characters are altogether different from those of a disthene, and that 
it contains protoxide and not sesquioxide of manganese. He proposes 
to name it dewalquite. 

J. W. 


A New Silver^am^dgam. By F. Pisani 
(Compt. rend., Ixxv, 1274 — ^1275). 

A SAMPLE of native silver of a dead-white colour, from the Kons- 
herg mine in Norway, occurring in large cubes, tbe angles of which 
were often deeply truncated, gave on analysis, silver = 95*26, mercmy 
= 4*74. Another sample from the same place, the crystals of which 
were smaller and not so well defined, of a brassyellow colour from 
iridescence, gave silver = 94*94, mercury = 5*0C. The mean of these 
two results corresponds with the formula, Ag^Hg. If the above com- 
position be not accidental, bnt be confii'med by tbe discovery of other 
^mmens, it is proposed to call the mineitJ Kongd)&rgite, The author 
inclines, however, to the opinion that aznalgams are more of the nature 
of alloys than of binary compounds, and that, therefore, their consti- 
tuents may be in any proportion to each other. The same mino from 
which these specimens were obtained frimisbed a sample of arquerito. 

B. J. a. 


Two Pseudomorphoses. By Amtjed Hellaed 
Ann., cxlv, 480 — 484). 

A CASE of pseudomorphosis of garnet into mica has been found in 
the cp*stals occurring in a vein of pegmatite at Roestoel, near 
Arendal. As m another part of the same vein a great number of 
unchanged garnets are found, and the inneimost part of some of the 
imea crystals consists of unchanged garnet, there can he no doubt 
that the mica crystals, which have the crystalUne foi-m of the garnet 
owe their ongin to a true pseudomorphosis. Comparing the experi-' 
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mentally determined composition of the unchanged garnets and of a 
mica crystal, we Rnd that the less soluble compounds, ferrous oxide, 
and the oxides of manganese, calcium, and magnesium have been 
replaced by the more soluble oxides of potassium and sodium. 

Another pseudomorphosis is that of augite into talc crystals, which 
have been foxmd in two distinct stages of conversion near Nordre 
Olafsby, in Sarum. 

Some of these crystals, most of whicdi are about 3 centimeters long 
and 1 centimeter broad, still cleave in one direction, possess a greenish 
black colour, are transparent along their edges, and are not very hard. 
Other cryst^s have lost their capability of cleaving, are grey, and 
possess the same hardness as talc. In some crystals there is found 
a nucleus which is still in the first stage of transformation. The 
chemical change involved in this latter pseudomorphosis consists in the 
replacement of ferrous oxide and calcium oxide by water and mag- 
nesia. 

R. S. 


Bromine and Iodine in Apatite, By I'. Kuhlmann 
(Oompt. rend., Ixxv, 1678). 

Calcium phosphate from the beds in the departments of Lot and of 
Tam-et-Garonne, gave, when treated with sulphuric acid for the manu- 
facture of superphosphate, violet vapours of iodine. The distillate, 
treated for bromine by Bonis’ process, appeared to contain only faint 
traces of that element. The phosphate will probably be utilized as a 
commercial source of iodine. 

0. G. S. 


Meteorite firom Bandong, Java. By Daub ebb 
(Oompt. rend., Izxv, 1670). 

This stone, weighing 2,240 grams, fell with five others on Dec. 10th, 
1871. It is an in^egular rounded fragment, of sp. gr. 3'519, with a 
dull blackish surface, presenting numerous spherical iudentations. The 
fiuotnre shows a pale grey stony matrix of silicates, in which are distin- 
guished metallic grains of three diffei*ont kinds. The first, of an iron- 
groy colour, consist of niokeliferons iron; others, of a bronze-yellow 
and iridescent, are iron sulphide ; and a tliird kind, black and insoluble 
in hydrochloric acid, ai*e chromic iron. Under the microscope a thin 
section of the matrix is crystalline and transparent. 

Analysis gave the following I'esnlts ; — 

Soluble ill ISydroGldoric Add, 60’17 jp. c. 

S. Ee. Ni. Co. MuO. FeO, MgO. OaO. KsO. HasO. AI 3 O 3 . SiO^ 

2*13 4*96 1*03 0*14 0*12 16*87 12*81 0*30 0*89 0*70 1*43 17*25 *68*62 

InsohMe in Hydrochloric Acui^ 39*83 p. c. 

Chrome- ' 

iron. MnO. EesOs. MgO. OaO. K 2 O. HasO. AIsOs, SiOs. 

4*41 trace 4*30 0*43 0*76 0*18 1*49 2*53 20'40*34'50 


2 C 


VOL. XXVI. 


93*12 
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Hence tlie author infers that the meteorite consists of — 

Felspatliic 
Augite. xmneraL 

20-98 17-00 = 07-00 

0. a. s. 

Lithological Analysis of the Meteorite from, the Sierra de 
Chaco. — ^Mode of Formation of Logronite. By Stan. 
Meuntee (Compt. rend., Ixxv, 1547 — 1552). 

The substance of meteoric origin kno\m as hgrotiite is especially 
represented by trw^o meteorites of identical composition, one from the 
Sierra de Chaco (Chili), the other from Logrono (Spain). It consists 
of a mixture of magnesian silicates interspersed with metallic grains of 
nickeliferous iron. hJineralogically it does not differ essentially from 
the generality of meteorites, but is at once distinguished by its struc- 
ture and external characters, that is to say, by its mode of formation. 

The lithoidal portion of logronite may be mechanically divided into 
four principal constituents, but the fragments so separated do not differ 
greatly in composition : they consist essentially of peridote mixed with 
pyroxene, the former being invariably fermginons, the latter often con- 
taining lime. 

The metallic portion of logronite is even less complex in com- 
position than the earthy portion. The two nickelifeions irons known 
as kamacite and toenite are easily distinguishable, and since analysis 
shows the presence of sulphur and phosphorus, it is probable that 
troilite and schreibersite are also present. It is noticeable, however, 
that while a portion of the metal occurs in the shape of rounded 
grains, another portion assnmes a peculiar branching form, and par- 
ticular attention is directed to this latter structoe, since it lends 
material assistance in the correct interpretation of the question respect- 
ing the mode of formation of this mineml. 

The various lithological elements of logronite have not a common 
origin: the author therefore conhiders it as a true breccia, of which tlio 
ramose nickeliferous iron constitutes the cement. Ho l)asos his opinion 
npon the experience obtained in the examination of other polygenic 
meteorites, and also in the fact that a similar structure is observable 
in the metallic portions of such breccias as those of Atacama and 
Brahin ; the mineral constitutes, in fict, a bond of union between the 
purely clastic meteorites and the concretionary breccias properly so 

Many of the lithoidal masses of logronite hear distinct evidence of 
metamorphic modification ; and the broken fragments, at first separated 
from each other, and then soldered together by a metallic emanation, 
show that the formation of the mineral must have been attended with 
considerable pressure. In this latter point also the structure is strictly 
analogous to that of many well-known teri-estrial specimens. 


Nickeliferous Iron Chrome-iron 

iron. sulphide. ore. Peridote. 

2-Sl 5-44 4-41 47-26 


J. W. 
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The Liebfranensee of E[issingen. By G. Bendeb 
(Dent. Chem, Ges. Ber., v, 842 — 845). 

The author has made some analyses of the gas from springs beneath the 
churchyard at Elissingen. The gas evolved from the water consists of 
84*6 parts nitrogen and 15*4 parts oxygen. The gas which is dissolved 
in the. water after the absorption of the carbonic anhydride consists of 
74-? parts nitrogen, and 25 ’o parts oxygen. It is seen that these two 
samples of gas added together in eqnal quantities will yield almost 
exactly normal atmospheric air. The quantity of gas absorbed in 
the water is so considerable that the author considers that the water 
and gas have been in contact under the pressure of at least three atmo- 
spheres. He enters into some detail as to the method of collection of 
the gas, <fcc., and of the apparatus for taking the temperature of the 
water, but no analytical details are given. 

A. P. 


AnalyBes of the Mineral Waters of Mehadia in Htuxgary. 

ByP. 0. SoHNEiDBB and J. Kottsoorpeb (Wien. Akad. Ber., 

Ixiv [2], 577—622). 

The springs of the Hercules bath, known also as the baths of 
Mehadia, are situate a short distance from the village of Mehadia, in 
Hungary, on the borders of WaUachia, about 550 feet above the level 
of the sea. 

Besides the spring which supplies the Hercules bath (which is free 
from sulphur, and by far the most copious in its flow), there are in the 
immediate neighbourhood numerous others, all of which contain 
sulphur-compounds. At the present time the waters of nine springs 
are used for remedial purposes. 

The original memoir gives minute details of the geology of the 
district, of the history of the springs, and of their individual pecu- 
liarities ; and the data of numerous analyses of the various waters. 
The following table gives the mean temperatm'es of the most impoi*tant 
springs and the results of analyses as deduced by the authors : — 


Hazne of spring. 

Mean 

Solid constituents in 10,000 parts (mean). 

temp. 


KOI. 

KaCl. 





38° 

1*82 


19 *00 



Dnrlaqnpllp 

41*2° 

1*77 

1*05 

12*66 

JNaSl 

BlH 

liudwigsqnelle^ 

45° 

1*515 

1*48 

17 *28 

\ 0 *25 J 
0-24 

t 

o-oso 

B’n.Tvilirif^'nqiiolle ...... .. 

33^ 

0*67 

1*93 

18*00 

0*61 

Elisenquelle 

45° 

0*18 

3*18 

30 56 

0*98 




56 *7® 

0*35 

6*26 

29*20 

0*84 

0-l?2 

O-Wil 

Rerdinandsquelle 

64-7° 

0*16 

6*16 

29*45 

1*00 

Augenbadqu^et ...... 

61 *5° 

1*19 

2*25 

37*28 

0*68 


Eussbadquelle 

44*3° 

1*27 

2*41 

37 *35 

0*90 


ifi'rBJizenaquelle 

42*3° 

0*02 

4*32 

38*17 

1*07 

o-o4ir 



* In this water were found also C*075 MgBrs and 0'002 Mglg. 
t In this water were found also 0*008 MgBrg and 0*007 MgL. 

2 c 2 
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Solid eonstitTients m 10,000 p^irts (mem) 


If'ime of sprmg 

MgCl 

^ CaCl. 

1 

C?aS04 

CaCOj 

SiOg 

Total 


Calc 

Pound 

Heicules quelle 

0 18 

11 70 

1 0 48 

0 75 

0 39 

34 32 

31 10 

OirlsquLlk 

0 17 

S 50 

1 - 

0 62 

0 31 

25 36 

25 37 

liud’w lesquelle 

0 li 

9 93 


0 35 

0 43 

31 50 

31 J9 

1 

2 

tJ 

0 23 

12 54. 


— 

0 38 

33 88 

34 67 

Elisenqiitlle 

0 21 

20 7S 

1 ^ 

— 

0 15 

66‘IS 

55 15 

Kai^erquclle 

0 30 j 

21 3(3 


— 

0 11 

59 13 

58 78 

Feidin m IsqutUe 

0 17 1 

23 39 


— 

0 11 

60 SO 

61 16 

Augenhadqiielle 

0 10 

i 25 75 

— 

— 

0 16 

6S OS 

67 86 

tqnelle - 

0 IG 

25 93 

— 

— 

0 19 

68 50 

6S 09 

Fimzeu’^quelle | 

0 27 

27 67 


O-ll 

0 53 

72 26 

71 93 


The authors have also made analyses of the gases evolved from some 
of the \vateis, the results of which aie as follow — 


Constituents m 100 
puts 

Perdinsiiids- 

quelle 

Auginbad- 

quelle 

Fussbad- 

quelle 

Pianzens- 

quelle 

Oirbon dioxide • • 


2 16 

3 32 

■EfM 

Msisli gas 


59 17 

69 26 


12ffitrogen 


38 37 

37 48 


Hjdiogen sulphide 

Uaces 

traces 

tiaces 

tioces 


J U 


On tlie Gas used for Inhalation at Inselbad near Paderbom. 

By E V Meter (J pr Them [2], n, 360 — 366) 

The author has analysed the gas evolved horn the Ottiheiiquollo, m 
Augnbi, 1872 The following aie his results pei cent — 


Carbon diosnde 2 34. 2 64i 2 85 

Oxygen 10 21 18 92 18 98 

Xitiogen re 45 7b 54 7817 

The gas evolved fiom the same spimg m 1865 was anal 
Canus, who found — 

Caibon diox.de 2 90 

Oxjgen 0 74 

Nitiogen 9036 


The author has analysed also the air of the inhalation room (which 
is supphed with gas fiom the spnng), and hnds that it does not difier 
appieciably from common an He concludes that if the remedial 
virtues formeily attributed to the gas weie due to the comparatively 
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snmll proportion of oxygen and the predominance of nitrogen it con- 
tained, it must, in its present condition, be absolutely valueless. 

J. R. 


lAmoimt of Carbon Di02J.de in the Air of the Soil of 
Mimich at Different Depths and at Different Times. By 
M. V. Pettenkopejb (IST. Rep. Phann., xxi, 677 — 702). 

The soil jfrom 'which the air was taken in these experimonts was a 
calcareous drift soil, containing sand and apparently free from organic 
matter. No analysis of the soil is given. The air was extracted from 
the soil by means of five lead tubes, 1 centimeter in diameter, inserted 
in the soil to the depth of respectively 4, 3, 2-j, 1^, and -I meters, the 
other ends of each tube being connected with an aspirator. For each 
estimation of carbon dioxide, 14 to 18 litres of air was aspirated in 
about three hours. The experiments, which extended from September, 
1870, to October, 1871, showed that the proportion of carbon dioxide in 
the air of the soil decreased with tolerable regularity from the lowest layer 
of the soil upwiQ’ds, and that only the air in the upper layer was at all 
quickly influenced by the dillerent rates of diffusion and ventilation, 
brought on by changes in temperature and inoi'easo of 'wind. During 
the gi*eater parij of the period, air was taken at the same time from the 
depths of 4 and 1^ meters, ten or twelve experiments being made each 
month. The means of the qnantity of carbon dioxide contained in 
1000 parts of the air, by volume, in these comparable experiments, are 
given in the following table : — 


isn. 

COg in air 
from depth 
of 4. meters. 

CO 2 in air 
from depth 
of meters. 

1871. 

COg in air 
from depth 
of 4 meters. 

GOg in air 
from depth 
of meWi. 

January. . . 

3-461 

2-503 

Jane 

6*365 

7-702 

FcbniiiEy. . 

4-176 

2 128 

Jtdy 

8*072 

8 -SOS 

March .... 

4-106 

2 -786 

August .... 

10*138 

10-387 

April .... 

4 -to? 

2-432 

September. . 

14*016 

9-987 

May 

6-777 

6-402 

October. . . . 

6-462 

4-185 


Only in the months of June and July did tho air fiom the upper layer 
of the soil contain more ciirbon dioxide tlian that from the imdci* layer. 
The maximum and miuimum quantities in each layer occuiTcd at about 
the same time. 

The largest proportion of carbon dioxide corresponds with the 
greatest warmth in the upper layer of the soil. 

Hydrostatic water was fouud at a depth of nearly C meters from the 
Burfice of the soil, and contained an almost constant quantity of 
•122 grams of free carbon dioxide per litre. In an experiment, made to 
find how much carbonic acid this bottom water could yield up to air 
lying immediately over it, 1034 litres of the water were allowed to drop 
through 9 litres of air contained in a fiask, in the couMse of 22 hours, at 
the end of the experiment the aii* was found to contain 4.41 parts per 
1000 of carbon dioxide ; tho air obtained jfrom the soil at a depth of 
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4 meters, on the same clay, contained 6'32 parts of carbon dioxide per 
1000. In a similar experiment, but -with 4300 litres of water passing 
through 7 litres of air, the air from the flask contained 4*54 parts, 
whilst air from the soil contained 7*03 parts of carbon dioxide per litre. 
IVom these experiments and other considerations the author concludes 
that the carbon dioxide in the air of the soil could not be derived from 
the bottom water, but that both the air and water of the soil must 
obtain their carbon dioxide directly from the soil, and suggests that 
some of the lowest foims of a-nima.] life may be the principal soui’ce of 
cai'bon dioxide in this soil. 

E. K. 


Volcanic Energy, an attempt to Develop its True Origin and 
Cosmical Relations. By E. Mallet (Proc. Eoy. Soc., xx, 438; 
Phil. Mag. [4], xHv, 468). 


Organic Chemistry. 


New Organic Compoimds and New Modes of Preparing 
them. By E. Ppankuch (J. pr. Ohem. [2], vi, 97—116). 

Two prehminary notices bearing on the subjects of this paper have pre- 
viously been referred to in this Journal ([2] ix, 895 and 901). 

Cyanoform and Metldniricarhonic Add. — lh*aces only of cyanoform 
are obtained by Fairley's method ; the main product consists of abmwn, 
tarry mass. Small quantities of cyanoform are formed by heating 
chloroform with silver cyanide. By carefully regulating the tempera- 
ture (120® — 130°), and the amount of alcohol added to the mixture of 
chloroform and potassium cyanide, the author has been able to obtain a 
certain quantity of pure cyanoform ; it crystallises fr-om an alcoholic 
solution on slow evaporation in small, yeUo^ish- white needles, which 
can scarcely be said to possess a pleasant odour. Cyanoform could 
not be olrtained by beating iodoform with either mercury or silver 
cyanide, but by digesting with mercury cyanide and alcohol for some 
hours in sealed tubes at 120°, it was entfrely converted into a doable 
compound of the formnla, [CH(C]S[) 3 ] 2 (Hgl 3 ) 3 . By treatment with 
ammonium sulphide this compound is converted into the coiTesponding 
ammonium double salt, CH(OBr) 3 (]SrHj;i) 3 , crystallising in small, 
deliqnescent cubes. The author does not appear to have succeeded 
in isolating pure cyanoform from the above mercuiy double salt ; ho 
i*emarks that it is most difficult to separate the iodiae entirely from 
the cyanoform. Cyanoform is readily converted into methhdricarhmbic 
ccid, by heating either with soda or with hydrochloric acid solution. 
This acid crystallises in small needles ; an ans^sis of it agreeing well 
with the formula, CH(C 03 H) 3 , is quoted. The normal sodium salt 
CB[(COJiira )3 is precipitated on the addition of soda solution to a not 
too weak aqueous solution of the acid ; it forms most brilliantly glisten- 
ing plates. This also was analysed. The barium salt is finely crystal- 
line, and almost insoluble in water. The silver salt, OH(OOaAg)a, is 
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non-OTTstallme ; a silver determination gave 09*1 ; the formnla req aires 
G1)*0. 

SuljyJioform . — Chloroform acts with explosive violence on an alcoholic 
solution of potassium sulphide ; and alcohol exti*acts from the product 
a double compound of sulphoform and potassium sulphide, oiystallising 
in long prisms. Xo formula is assigned to this compound. 

New modes of forming Hydrocarhons . — In describing the production of 
dmhenyl by distillation of a mixture of potassium phenate and benzoate 
{Che7u. 8oc, J. [2], ix, 895), the author notes i^t the yield, which 
is not small, depends on the diyness of the salts employed, and more 
especially on the proportion in which they are taken ; it is desirable to 
employ a considerable excess over the equivalent quantity of benzoate, 
although less than double the amount theoi*etically required should be 
taken, otherwise the formation of benzophenone interferes with the 
purification of the product. 

The dry distillation of a mixture of potassium phenate and valerate 
yielded isobutylbenzeno (boiliug point, 160°). A mixture of potassium 
chlorobenzoate^ and phenate gave monochlorodiphenyl, C10H9OI (melt- 
ing point, 89°). Similarly a mixture of potassium acetate and tribro- 
moplienate gave tribromotoluene, OiH^Bra, which crystallises from 
alcohol in small white needles, melting at 15< )°. 

Nt.v' modes of action of Sul^diur , — In addition to the results already 
refen'ed to (Chem, Hoc, J. [2], ix, 895), tlie following require mention : — 
The author states that the yield of tolane, OiiHio, on distilling sulphur 
witli barium benzoate, is at least 90 per cent, of tliat indicated by 
theory. He enters at length into a description of the mode of pm*ifying 
the crude product, which contains much tolane sulphide, by copper 
reduced from the oxide. By distilling a mixture of barium acetate 
and sulphur, and sub&equently removing the sulphur fiL*om the product 
by copper or lead, a hquid hydrocarbon of the composition CJBUt 
(divinyl) was obtained ; it is a light oil, which is characterised by an 
exceedingly sharp, persistent, but not unpleasant odour; the product 
analjrsed boiled at about 20°. 

These results led tho author to examine the action of the metallic 
Bulphocyanates on the metallic salts of acids, such as the benzoic, acetic, 
<5^c., in the hope of obtaining organic cyanides. By dry distillation of 
a mixture of barium benzoate with sulphocyanato in excess, a paa‘tiaJly 
solid distillate was obtained, consisting of benzonitrilc, tolane, and new 
hydiucarbon cyanide ; the latter proved to be a mixture of a liquid and 
a solid compound, neither of -which could ho obtained in a state of 
purity. From tho still impui*o liquid compound an acid was obtained 
by treatment with potash solution, Ac., which gave on analysis numbers 
agreeing with the foimula, CJtfg.O.OO^H. This acid tho author 
terms hen‘,acryVc acid. It ciystallises in small, glistening needles, 
which melt at 101° ; it is a far stronger acid than benzoic, though 
less stable. 

The acid formed by similarly treating tho solid cyano-pi’oduct conld not 
he prepared peifectly pure ; it appeal’s, however, to be identical with an 

* The chlorobenzotc add was prepared by direct chlorination of benzoic add. 

t Analysis gave: carbon, 88*61; hydrogen, 11*30 — required: carbon, 88*9; 
hydrogen, 11*1. 
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acid formed on teatinsf the product of tlie action of cyanogen on ^ 
alcoholic solution of tolane with potash. Both the liquid and the solid 
cyano-componnds appear to he formed by passing tolane vapour over 
heated mercury or silver cyanide ; probably their composition is repre- 
sented respectively by 

and Ci^HioCCN)^. 

Analogous products are formed on distilling lead acetate with lead 
sulphocyanate ; acetonitrile, divinyl, and about 50 per cent, of new 
cyanogen-compounds are obtained. The latter decompose partially on 
distiUation ; the portion first collected, an oil insoluble in water, gave 
sodium acrylate and ammonia on treatment with soda-solution. The 
formation of acrylate was demonstrated by the preparation and analysis 
of the well characterised silver salt. 

It is evident from the above that this paper contains a large number 
of results of the highest interest, and it is to be hoped that no time 
will be lost in elaborating and confirming them ; the descriptions in 
many cases are unfortunately brief. 

H. B. A- 

Preparation of Organic CMorine-oompotmds. By Obimaux 
(Bull, Soc. Obim, [2], xvii, 3). 

The author makes use of a solution of chlorine in chloroform (a kilo- 
gram of chloroform appears, from preliminary experiments, to dissolve 
280 grams of chlorine at 0°, and 250 grams at 10°). This solution 
converts benzene into the bexchloride, OeHbCle, and naphthalene into 
the tetrachloride, OioHt^Gh. 

Carbon Chlorides. By K Hoch (J. pr. Chem. [2], vi, 95 — 90). 

TsTitACHLORETHTiiBXB (O1OI4) was gradually added to a well-coolod 
mixture of concentrated sulphuric and red fuming nitric acid. Tho 
products were nitiyl chloride and niirotriMoiethijletip, Tho latter, 
however, could not be separated in the pure state, owing to its insta- 
bility; it is a yellow liquid, possessing an extremely intense and 
unpleasant odour, and causing headache and tears ; it is decomposed by 
water and alkalis. By heating with bromine for some hours at 140°— 
150'', it is converted into 0iCl3(N02)Bri; a crystaUine substance, melt- 
ing at about 12u°, with decomposition (separation of bromine), easily 
soluble in ether, less soluble in alcohol. By heating with liquid nitric 
peroxide in sealed tubes at 115°, it is converted into trinitrotric7hlorei7i,u,ne, 
03013(^02)3, which crystallises in feathery forms ; this body is not 
explosive, but gives up nitric peroxide on beating. 

H. B. A. 

Correction, of some Erroneous Statements concealing the 
Production of Chloroform. By A. Bblohoubbk (Ann. Ohem. 

Pharm., dLxv, 249). 

Libbbn has shown thatpwe metbylic alcohol, acetic acid, &c., yidd no 
iodoform, whereas ethyl alcohol, aldehyde, acetone, do produce 
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this substance under suitable circumstances. The author finds that 
whilst a considerable quantity of chloroform is obtainable from wood 
spirit purified in the ordinary way, by treating it with bleaching powder 
and water, none lohatever can be formed from pure methylic alcohol 
obtained from the crystalline oxalate, when sulgected to this treat- 
ment. Similarly no chloroform is obtainable from methyl oxalate, or 
from acetic acid when treated with aqmom bleaching powder (the 
production of chloroform on heating dry acetates with bleaching powder 
might be expected, as acetone would be first formed). Probably, there- 
fore, bodies which do not yield iodoform will not produce chloroform. 

0. R. A. W. 

Action of Ether upon Iodides. By E. Eebbi£BE 
(J. Pharm. Ohim. [4], xvi, 107). 

When a concentrated solution of an iodide is mixed with staroh-pasto 
and then shaiken with ether, part of the iodine is separated, and the 
starch is turned blue. If the solution is dilute, the blueing does not 
appear till after two or three hours, and in extremely dilute solntions 
no/ till after two or three days. On filtering from the blue starch and 
adding more ether, a blue colour is agam produced, and so on, tiU 
length all the iodine is removed from the componnd. Mineral 
waters containing iodides exhibit, when thus treated, the same reactions 
/ as artificially prepai^ed solutions. 

H. W. 

New Propyl Derivatives. By A. Cahoubs (Oompt. rend., Ixxvi, 

133). 

Frojpyl Siilj^hide , — ^This compound is readily obtained by heating potas- 
sinm monosulphide with iodide or chloride of propyl in alcohoUc solu- 
tion, the action being completed at the temperature of the water- 
bath in sealed tubes. Most of the alcohol is evaporated ofiT, and the 
I'esidu© treated with water, which leaves undiasolved a foetid oil lighter 
than water, boiling at 130”-— 135® after desiccation with anhydrons 
calcium chloride, and of specific gravity 0*814 at 17®. 

When treated with propyl iodide and a little water in sealed tubes, 

rOaHr 

J 0 H 

this sulphide gives rise to a sulplimo-iodide, S< ; when this iod- 

. Ll' ’ . 

ide is treated successively with silver oxide, hydrochloric add, and 
platinnm chloride, it yields a platino-chloride of formula— 

{SCOaHOsOllaPtOl*. 

Similarly, propyl iodide combines with the sulphides of ethyl and 
methyl, giving rise to the compounds— 

rejSET 

“i s 


ro,HT 

JOHa 

|CH. 
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wHcL. form the platinochlorides — 

{S(O 3 H 0 (CH 3 ) 3 .Cl}sPtCU and {S(C3HT)(C2H5)2Cl}3Pt0l4, 
and the iodides of ethyl and methyl combine with propyl sulphide to 
form analogous compounds. 

Mercvr^-propyL — ^When propyl iodide is treated by Frankland and 
Duppa's process (action of sodium amalgam in presence of acetic other), 
mercnry-propyl is obtained forming a Kqnid insoluble in water, slightly 
sol able in alcohol, and readily soluble in ether, boiling at 189° — 191 , 
and haying the specific gravity 2*124 at 16°. Iodine and bromine 
combine with this substance with great energy, producing crystalline 
compounds crystallisable from alcohoL 

Zine~yropyl is foimed by acting on mercury-propyl with zinc at 100° 
— 120°, or by treating propyl iodide with an alloy of zinc and sodium. 

Aluhiiiiiuin-propyl is produced by acting on mercury propyl with thin 
aluminium foil at 120° in sealed tubes ; it distils in hydrogen at 240° — 
245°, and is decomposed by water with production of gelatinous 
alumina. 

Stannojiropyl Gompounds , — On treating propyl iodide with tinfoil or 
with an alloy of tin and sodium, stannotnpropyl iodide Sn(C 8 H 7 ) 8 l is 
formed, eight or ten hours heating in the water-bath in sealed tubes 
being sufficient. The contents of the tube are treated with ether, and 
the ethereal solution of the tin-compound is distdled. A liquid boiling 
at 265° — ^272°, then passes over, which by rectification easily yields 
pure stannotripropyl iodide, boiling at 269’’ — ^270°. On heating this 
with strong potash-solution, stifmiotrijpropyl hydrate^ Sn(C 3 H 7 ) 3 (OH),* 
is obtained as a heavy oil, which concretes on sending to a mag- 
nificently crystallised mass made up of interlaced prisms having an 
alkaline reaction ; this substance is dehydrated by distillation with 
caustic baryta, forming stannotnpropyl oxide — 

sMWfi = gfggy o, 

which is reconverted into the hydrate by addition of water; sul- 
phuric acid forms with this oxide a compound but little soluble in 
water, but crystallisable in fine prisms from alcohol ; similarly acetic, 
formic, butyric acids, &c., form well-ciystallised compounds, which 
much resemble the corresponding substances in the staunotrictliyl and 
stannotrimethyl series. 

Stannotriprupyl cyanide is obtained as a crystalline sublimate by 
heating in a tube se^ed at one end a mixture of stannotripropyl iodide 
and silver cyanide. 

Kifroprupti/ie . — Iodide of propyl acts on silver nitrite- at tho ordinary 
temperature, heat being evolved; the action is complete in a short 
time on the water-bath ; the contents of the sealed tubes employed 
being distilled in an oil-bath, a liquid boiling at 125° — 128° be 

readily isolated from the distillate. This product is isomeric with 
propyl nitrite, and is apparently ihe homologue of the nitrocthane, 

• The analo^us compound Si(CaH5)3(Oil) haTing been termed triethyl silicol by 
Ladenbi^, tliis substance might be couYeniently named tripropyl gtannol; tho 
stannotripropyl oxide being the ether correspondiog to this variety of tertiary 
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nitroHietliane, and nitropontane similarly obtained by Meyer and 
Stiiber from ethyl, methyl, and amyl iodides respectively; nascent 
hydrogen converts this compound into propylamine ; and a solution of 
soda in absolute alcohol yields the compound C3lTp,Na(!N’02). Hence, 
■without doubt, the liquid is nitropropane, C3H7(N02), i.e., the nitro- 
derivative of propane, OaHe. A solution of iodine in potassium iodide 
similarly appears to give rise to the compound OaHglCHOa). 

0. K A. W. 


Isopropylic Elthers. By R. Silva (Bull. Soc. Ohim. [2], xvii, 9?). 

Isopropyl formate, C3H7.CHO2, prepared by the action of isopropyl 
iodide on cupric acetate at 120“, boils at 65^ — 67“ (bar. at 44*7 mm,). 
The cyanate, 03H7,0H0, obtained by treating the iodide with silver 
cyanate, boils at 74“. Mono-isopropyl lactate, QJEL^,0J3i4ijy3i')02, 
obtained by heating lactic acid with isopropyl alcohol, boils at 166“ — 
168°. Bi-isopropyl lactate, (Cz‘BL^) 2 ,GzH 40 i, formed by the action of 
isopropyl iodide on the sodium derivative of the preceding ether, boils 
at a slightly higher temperature. H. W. 


Normal Butyl Compounds and Valerianic Ether. By 
A. Lie BEN and A. Rossi (Ann. Chem. Pharm., clxv, 109). 

Nokmal butyl iodide was treated with sodium butylate; in the cold hut 
little action took place, but on heating the materials in a flask with 
inverted condenser, some butylene was evolved and a quantity of hutyl 
ether formed : 

P XT ONn 4- P TT T “b C4H9OH + GJHs 

OJEoONa + O4H0I - 

After repeated distillations over sodium the normal butylio ether was 
found to boil at 140*5“ at 741*5 mm. (corrected and reduced to 0“). 

In a similar manner butyl carbonate was prepared from silver carbo- 
nate and the iodide ; by fi*actional distillation a pure product boiling at 
207“ at 740 mm. was isolated, the following reactions also tafing 
place, whereby butyl ether and alcohol were formed : — 

r2AgI + (C 4 H 9 ) 2 C 03 

204 HoI -f Ag9003 = < 2AgI -h (CiH.,)20 + OO2 

L2AgI + Oja^.OH + O4H8 + COa. 

fermentation butyl carbonate boils at 190“ (’W'urtz), or about 17“ lower 
than the normal ether. 

Tributylmilne was prepared by heating with butyl iodide and alcohol 
the mixture of primary, secondary, and tertiary amines obtained as a 
bye-product in the synthesis of normal valerianic acid from butyl 
cyanide ; after boiling with caustic potash tdrabidylammonium iodide 
and tributylamine wevG foimed: the former was not attacked by boiling* 
caustic potash, but was soon decomposed by moist silver oxide ; the 
latter boiled between 211° and 215“ (corrected) at 740 mm. (the tri- 
butylamine from fermentation alcohol bods about 30“ lower), and 
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formed a crystalline hydrocliloride -froin wHoli caustic potash or am- 
monia precipitated the base as an oily liquid. 

Tlie hiiriuhi salt of hutylsulphunc acid was prepared by adding sul- 
phuric acid gradually to the cooled alcohol, diluting the product with 
water, ueut]^ising with baryta-water, crystaUising the baimm salt, 
and drying oversidphuric acid ; it has the formula Ba(S 04 . 04 Ho) 2 H 20 , 
and is stable at 60°, but decomposes at 100°. 

Nornud ethyl valet ute was prepared fi*om the acid by the action of 
sulphuric acid and alcohol ; it boils at 144*6° (corrected) at 736*5 mm., 


found to be — 

formal butyl ether 0*784 

„ butyl carbonate . . ‘ 

„ tidbutylamine .... 

„ ethyl valerate. . . . 0*804 

The diffei’cnce in boiling point between corresponding normal and fer- 
mentation butyl-compounds containing the butyl groups (ynce in their 
formnlee respectively, is about 8° or 10° ; and a difference twice as great 
is noticed between the boiling points of corresponding compounds 
whose formulae contain two butyl groups (e.gr., the carbonic ether), and 
three times as great when tJ^ree butyl groups are present (e.p., the tri- 
butylamines). 

0. R. A. W. 


ordmary valerianic acid, 
me of the foregoing compounds were 

At0°. 

2(f. 

40“. 

0*784 

0-7685 

0-7555 

0*9407 

0 9244. 

0-9111 

0*791 

0?782 

0-7677 

0*894 

0-8765 

0-8G16 


Production of Tertiary Butyl Chloride from Butylene. By 

D, Sales SKY (Ann. Chem. Pharm., obcv, 92). 

IsoBUTTTiBNB is not absorbed hy concentrated aqneons hydrochloric acid ; 
tubes filled with very sti*ong acid-solution were cooled by a powerful 
freezing mixture, and isobutylene was condensed in thorn ; after sealing 
up they were heated to 100° for several hours ; on opening no pressure 
was noticed, bnt an oily layer of nearly pure tertiary but} 1 clilorido 
was formed : this was recognised hy its boiling point and the produc- 
tion of trimethylcarbinol fipom it by the long-continued action of hot 
water. Hence the reaction is — 

C(CBt)2 0(0Ha)..Cl 

aud not CCCHj), C(CHa)„H 

II +HC1= 1 
oa cHa.ci, 

an miglit liave l)een expected. 


0. E. A. W. , 
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Properties of Trimethyl Carbinol. By A. Btjtlerow 
(Ann. Ohem. Pharm., clxii, 228). 

Pitre anhydrons trimethyl carbinol is solid and crystalline at ordinary 
temperatures, and melts and solidifies at 25*0° — 25*5° ; it frequently 
remains fiuid on cooling after melting, but crystallises by agitation. 
Traces of water lower the melting point very much, a mixture of 
10 parts trimetbyl carbinol and 1 of water remaining liquid at 0°, but 
crystallising in a batb of snow and salt. It is deliquescent, and is only 
dehydrated with difficulty, caustic baryta being the best dehydrating 
agent. When pure and dry it boils at 82*5° at 750 mm. pressure, and 
has the specific gravity 0*7788 at 30°, its coefficient of expansion for 
1° being 0*00136 between 30° and 50°. 

When quickly cooled from the liquid state, it crystallises in needle- 
shaped prisms often joined at angles of 120° or 160° ; by slow cooling 
of the somewhat moist liquid, large transparent six-sided prisms are 
obtained, truncated by the basal face : they exhibit two axes of double 
refraction, and are, in fact, rhombic prisms of 120°, combined with the 
brachypinacoid and the base. The plane of the optic axes is parallel 
to the base, and the medium line is perpendicular to the plane of the 
brachypinacoid. 

Trimethyl carbinol forms a hydrate, 2O4H10O.H2O, which boils con- 
stantly at 80°, and is fluid at 0°, but solidifies in a freezing mixture (this 
hydrate, therefore, resembles the analogous isopropyl alcohol hydrate 
obtained by Erlenmeyer). The specific gravify of this hydrate is 
0*8276 at 0°, and its coefficient of expansion 0*00108 between 0° and 
30°: the calculated specific gravity would be 0*8247; so that con- 
siderable contraction takes place in the formation of this hydrate ; a 
still greater contraction takes place in the formation of the hydrate 
OiHioO.HoO, which does not solidify. 

To dissolve trimethyl carbinol at 0°, about 9 per cent, of its weight 
of water must be added (8*9 and 9*4 parts in two experiments). 

0. R. A. W. 


Oonversioii of Amylene into an Amyl Alcohol by Snlphttric 
Acid. By FLAViTSKT(Ann. Ohem. Pharm., clxv, 157 — 158). 

Berthelot found that small quantities of amylone hydrate were formed 
by the action of sulphuric acid upon amylene, but Erlenmeyer observed 
only the formation of diamylene by this reagent. NTow isobutylene is 
also readily polymerised by sulphuric add, but nevertheless Butlerow 
has succeeded in converting it into trimothyl oaabinol by this acid. 
The author, therefore, employing Butlerow’s continuous process (Russ. 
Ohem. Ges. Zeitschr., 1870, 106), endeavoured, and with success, to 
hydrate amylene. He conducted a slow stream of carbon dioxide 
charged with amylene vapour into a mixture of two parts of sxdphuric 
acid and one of water. Part of the amylene was converted into 
diamylene, but the rest dissolved, and from this solution on the addi- 
tion of water an alcohol separated. This alcohol boiled, however, 
between 100° and 108°, and repeated fractional distillation failed to 
yield amylene hydrate. More than half boiled at 102° — 104°. By oxi- 
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dation with, dilute sulphuric acid and potassium chromate, the alcohol 
yielded only common acetone, not methyl-pseudopropyl-hetone. It 
may have consisted in part of dimethylethyl carbinol (tertiary amyl 
alcohol). 

E. D. 

Identity of the Hexyl Oompounds from Mannite and Dulcite. 

By Otto Hecht (Ann. Chem. Pharm., clxv, 146 — 156). 

SouE doubt has been raised as to the identiiy of the hesyl iodide^ ob- 
tained from melampyrite with that obtained from mannite. Pittig 
considers mannite and dulcite to be thus constituted — 

Mannite CH^OH— CHOH— CHOH— OHOH— CHOH— CHaOH. 

CHaOK 

Dulcite ^OOBE — OHOH — OHOH — OHaOH, 

the two iodides being — 

Hexyl iodide, from mannite GHs — OHa — CHa — OHa — CHI — OH 3 . 

OH. 

Hexyl iodide, from duldte ^^OH — CHa — OHI — GHs- 

OHs 

The author has, at the instance of Prof. Erlenmeyer, made a thorough 
iuvestigatiou of these iodides and their derivatives. He finds them to 
he identical, and to have the constitution given above to the iodide 
from mannite. The boding points and specific gravities of the two 
iodides, hexylenes and hexylalcohols, are respectively identical, or 
nearly so, and the alcohols both yield acetic acid and normal butyric 
acid when oxidised by chromic acid. 

E. D. 

Preparatioii of Crystallised Grape-Sugar. By H. Schwarz 
(Dingl Polyt. J., ccv, 427-^29). 

The anthor observed that cane-sugar immersed in alcohol acidulatocl 
with hydrochloric acid slowly dissolved, and that the walls of the vessel 
became coated witb crystalhsed grape-sugar, from which he concludes 
that in cold alcoholic solutions the formation of grape-sugar takes place 
directly, and not hy change of invert sugar under the nSuence of timo 
and light, as is the case when hot aqueous solutions are used.’* 

0. H. G. 

Action of Sulphuric Acid on Cellulose. By A. Terreil 
(Bull. Soc. Chim. [2], xvii, 3). 

Oelltjlose dipped into a 1 p. c. solntion of potassium iodide, then, after 
drying, into strong sulphuric add, and washed with water, is converted 

* It is folly established that when cane-sugar is inverted, both right and left- 
handed ^ucoses are fbrmed at once, though the dextrose ciystalliscs out of the mix- 
ture very dowly. In the above case the cellulose doubtless remained in solution.— 
0. B[. Q-. 
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into a blue substance, wbicK is different from iodide of starch, and 
exhibits blue and red globules under the microscope. 

H. W. 


The Hydrates of the Patty Monobasic Acids. By E. G-rimau^ 
(Bull. Soo. Ghim. [2], xviii, 535-547). 

The so-called theory of atomicity not being able to account for the 
existence of numerous compounds, especially those containing com- 
bined water (of crystallisation or otherwise), such substances are 
conveniently termed molecular comhinations^ a peculiarly happy phrase, 
inasmuch as it permits of the existence of bodies inexplicable by 
atomicity, and yet gives no satisfactory explanation of their constitu- 
tion. NTumerous bodies of this class ordinarily known as “ molecular 
compounds ” of water and other substances, have quite as much nglit 
to be considered “atomic compounds** as any other substances ordi- 
narily recognised as belonging to the latter class. Thus dednite 
compounds of water with formic, acetic, valeric, &c., acids, are known ; 
it is true they have but little stability, but in this respect they only 
differ in degiee from the perohloride of phosphorus, the hydriodide of 
propylene (iodide of isopropyl), and analogous compounds. The true 

roH 

formulsB of these so-called hydrates are — -formyl-carherin, 0H< OH 

[oh 

= hydrate of formic acid = OHO (OH) + HsO; acetyl-carleria, 
f OH 

0H;3,0< OH = hydrate of acetic acid = CH3.OO.OH + H^O, &o., &c. 
LOH 

The term carherin may be conveniently applied to those varieties of 
glycerins which are distinguished from other glycerins by having three 
Itifflroxyl groH^ps hi assoclnfloa loitJi the same carbon atom. 

By an^ogy with glycerins, these substances should form mono- 

ro.CaHjO 

acetins and analogous bodies, which in fact exist ; thus, OHa-C < OH 

LOH 

is the mono-acetin of acetyl caibeim ; and a body of this formula is well 
known, being simply the ordinary form of acetic acid, which (as shown 
by Oahours, Bunsen, Playfair and Wanklyn) has the formula CaHhO^, 
thd simpler formula 02H40i being possessed only by the vapour when 

fO.COH 

heated considerably above its boiling-point. Similarly OH < OH , 

I OH 

or ordinary formic acid, may be viewed as the mono-formin of formyl 
carberin, and similarly with butyric and valeric acids (Oahours). The 
compound acids, acetobutyric, acetopi»opionic, &c., are similarly consti- 
tuted, and the diacetate of potassium, the acid trichloracetates, biben- 
zoates, &c., may be viewed as derivatives from similar bodies. 


Piacetate of potaBsium. 

fO.OaHsO 
0H3.0< oh 
lOK. 


Acetobutyrate of silver. 

ro. 04 H,o 

oh 3 .o< oh 

lOAg. 
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The trichlorhytlrins correspondii^ to those carherins are known, viz., 
CH.CI3 (chloroform), GHi-CCU (chlorinated ethyl chloride — Geuther), 
&c., &c. ; similarly the triethylins, 0H(0.03H6)j (Kay’s other), and 
CH3.C (0.0205)3 (prepared by Geather fiim the corresponding trichlor- 
hydrin and so^tun ethylate), &c , &c. 

The ordinary acids (0flH2n03)2 may, however, be viewed in another 
light, viz., as bearing the same relation to the carberins that pyro- 
glycide does to glycerin — 

Diabetic add (ordinary add). Pypoglydde. 

CH, . CXOH) I g } C(OH) . OH,. OH(OH) | ; g ; } OH(OH), 

the following series being strictly comparable. 


Gf^lycerin, Q-lydde (unknowii). 

CsH..(OH),. 


Pyroglydde. 

0 »H.i % 


Glycciylin. 


Phosphoric acid. 

P0.(0H)3. 


Metaphosphoric 

add. 


Madrell’s sodium 
metaphosphate. 

f OlTa 


Phosphoric anhy- 
dride. 


Acetyl carherin 
(hydrated add). 

0205 .( 00 ) 3 . 


Acetic add (at 230°) 
(dissociated add). 

0 «{oB. 


Biacetio add 
(ordinary add). 

r! TT r 00 


Acotic anliydride. 

^ 2^5 ) 


The only objection that can be raised to the views proposed is that 
the dogma has been laid down that it is impossible for more than one hy- 
droxyl group to be in association with the same carbon-atom ; bnt, with- 

OO(OM) 

out reckoning the glyoxylates, the mesoxalates, 0(00)2 , and possibly 

GO(OM) 

propylpbycite, it is an established fact that the so-called chloral hydrate 
is a w^-marked glycol, 0013.00(00)2, forming chlorhydiins, a chlor- 
ethylin, ethylios, &c., &c., like ordinary glycols ; so that the dogma 
is not strictly true. At the most, it can only be said that substances of 
the kind break np readily into water and an anhydride. 

0 . R. A. W. 

Note hjf Abstractor , — In a paper read at the Brighton meeting of 
the British Association (*‘ Report on Essential Oils,” Btitish Assodo^ 
tion BeportSj 1872 ), the abstractor pointed out that aldehydes and 
acids containing the ^oup 00.00 are really the anhydrides of glycols 
and glycerins containing more than one hydi‘oxyl group in connection 
with the same carbon-atom, alcohols, aldehydes, and acids being formed 
from hydrocarbons by successive oxidation; thus X'.C 0 i being a hydro- 
carbon — 
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Hj Og zsz 2 X - O H ft- O h :::: jAJLcollol. 

2X.OHa(OH) + 02 = 2X.CH.(0H)2 = Ortho-aldehyde. 
2XCH(0H)a +02 = 2XC(0H)3 = Ortho-acid. 

Similarly secondary alcohols and ortho-ketones are formed hy the 
oxidation of hydrocarbons X.OHa.Y — 

2X.CH2.Y +02= 2X.0H(0H) Y = Secondary alcohol, 
2X.CH(0H)Y + 03= 2X.0(0H)2Y = Ortho-ketone, 

the ordinary ketones being the anhydrides of the ortho-ketones, which 
are really glycols containing two hydroxyl groups in association with 
the same carbon-atom, and are consequently very unstable bodies. 
Like “ chloral hydrate ” and the ordinary glycols, the ortho-aldehydes 
and ortho-ketones foim chlorhydrins, ethylins, &c., &c. 

See also this Journal [2] x, 653, where it is pointed out not only that 
the hydrate of acetic acid is OH3.C(OH)3, but that tribasic salts of this 
acid are known, lead orthoacetate. Similaidy orthostdphuric acid 

C(0H)2 

is S(0H)6 = SO4H3 + 2H2O ; and crystallised oxalic acid is I 

C(0H)2 

= C2H3O4 + 2H2O. Bourgoin {BvJl. Soc. Cldm, [2], xvii, 244) has 
lately made experiments from which he infers that when a solution of 
sulphuric or oxalic acid is electrolysed, the coMound decomposed is 
really S(OH)e or C3(0H)b, and not SO4H2 or O2H2O4, the water taking 
no part whatever in the action of the current. (See p. 2? of thS 
volume). 

0. K A. W. 


Butyric Acid from various Sources. By Carl G-RUNzwEia 
(Ann. Chem, Pharm., clxii, 193). 

The author reviews the various researches on butyric acid, and on sub- 
stances from which this acid is derivable, that have been previously 
published by other chemists. 

Normal butyric cbcid, after several fractional distillations over phos- 
phoric anhydride, boils at 157® — IGO® under a pressure of 716 mm. ; it 
is a colourless liquid, smelling much like acetic acid, and miscible with 
water in all proportions. The only difference existing between normal 
butyric acid and isobutyrio acid as to the products of their oxidation by 
chromic acid lies in the fact that the normal acid is much less readily 
acted on ; the actual products, however, are the same in each case, viz. 
acetic and carbonic acids ; in two experiments with the iso-add, 98-4 
and 100*4 per cent, of the theoretic^ quantity of carbonic acid was 
obtained, whilst in three experiments with the normal acid 71, 75, and 
106 per cent, were respectively obtained. 

^ f n.TT o 

Siher butyrate^ C4H7Ag02; calcium butyrate^ Ca | ’ 

strontium butyrate^ Sr | butyrate, Zn | 

2H2O, were examined. The following solubilities were observed ; — 
VOL. xxTi. 2 n 
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Silvci salt. 

Calcium salt. 

Stiontmm salt 

Zinc salt. 

100partsof\iater\ 
dissolve ) 

0*413 parts 
at 16“. 


39 2 (ciyst illised) 

at 20'=* 

40 2 

at 22®. 



Isolvtyl -butyrate, | OH . CHj . O . 00 . CR, . OH, . OH,, was 

prepared from isobutyl alcohol, concentrated sulphuric acid, and 
normal butyric acid ; it boiled at 16U® — 153° (uncorrocted) at 722 mm., 
and had the specific gravity 0*8798 at 0°, 0*86635 at 16°, 0*81838 at 
9844°. 

Isdbuiync acicL Tras prepared by the oxidation of the fermentation 
alcohol, which boiled at 106° — 107°. The acid boiled at 149° — 151° 
(uncorrected) at 718 nun. pressure. Its salts exhibit the following 
compositions and solubilities : — 



Silver salt. 
Ag04H702 

Oaiemm salt. 

Strontium salt. 

Zme salt. 

100 parts'! 
of water 1 
disBolTe . J 

0 *928 parts 
at 16®. 

86*0 parts 
at 18°. 

41*1 ports 
at IT. 

17 ‘3 parts 
at 19*6°. 


iBolubjl isobuiyraie, OH . 00 . 0 . OH* . OH | boUed at 

144° — 147° at 722 mm. pressure, and had the specific gi'avity 0*87579 
at 0°, 0*86064 at 150°, 0*81192 at 98*4°. 

Buiijrw Acid frotn Goic^s Butter. — Attempts to saponify butter with 
lime and thus obtain calcium butyrate directly did not succeed ; the older 
method, therefore, of saponifying witli potash and decomposing the potas- 
sium salt thus produced with calcium chloride was employed. From 
the crystalline form and solubility of the silver salt (100 p<irls water 
dissolve 0*412 parts of salt at l6°), and fi*om the pioj^Tiy of ilio 
calcium sala to separate in the solid form on heating its cold saturated 
solution, the substance ultimately obtained was identified as iionoal 
butyric acid. 

Bnfync Acid from Couine. — Schiff obtained coniuc from normal 
butyric aldehyde, but noticed certain differences between the natural 
and artificial bases. To see if these are due to difference in the butyl 
radicals involved, conine was oxidised with chromic acid, whereby much 
carbon dioxide was evolved; the silver salt of the resulting butyric 
acid resembled the normal salt in crystalline form, and was soluble to 
the extent of 0-423 part in 100 of water at 17°. Hence without 
doubt conine is a normal butyl derivative, and the obseiwed differences 
between the natural and art^cial alkaloids are due to circumstances 
other th^ differences in the caa'bon groups contained. 

Bidyrie Acid from St.Jbhn^s Bread (Carob). — The acid contained in 
the firmt of Gcraionia Siliqua distils over with water, the addition 
of sulphimc Mid Wng unnecessary; a large bulk of water must, 
however, be distilled before the whole of the acid comes over. 10 lbs. 
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of St. John’s bread yielded 30 grams of an oily acid, consisting of 
acetic, isobutyric, and caproic acids, with apparently a iraee of benzoic 
acid. All these acids, therefore, exist in the free state in the fruit. 
The butyric acid 'was recognized as the iso~<icid from the crystalline 
form and solubihties of the silver and calcium salts. When, however, 
the portion of the fruit left behind on distillation with water is fer- 
naented with chalk and cheese, mnnal butyric acid is produced, recog- 
nized as such by the solubihty of its silver salt and the properties of 
its calcium salt. Hence the acid obtained by Marsson from St. John’s 
bi’ead by feimenting it with chalk, &c., must have been a mixture of 
iso-acid and normal acid. 

Gorup-Besanez has recently found butyric acid in old fruit of the 
Sapinda Sajponaria (soap tree), and considers it probable that it also 
exists in old tamarinds. The author could only find acetic acid in the 
latter. 


C. R. A. W. 


Crude Bulyric Acid of Fermentation. By G. B. Gbillohe 
(Ann. Chem. Pharm. clxv, 127). 

Peumentatiox butyric acid was prepared by the author himself by 
allowring a mixture of malt, milk, chalk, and chopped meat to stand for 
several weeks ; tho product was heated to 80°, filtered, and precipitated 
with sodium carbonate : the filtered liquor yielded a considerable layer 
of crude acid after evaporation to a small bulk, and mixing with sul- 
phuric acid. This crude add distilled mostly between 156° and 164°, 
but part came over below 125°, some between 125° and 155°, and a 
portion boiled up as high as 215°. 

The lo'w est boiling fractions were found to be acetic acid^ but no 
satisfactory evidence of the presence of propionic acid could be ob- 
tained, thus corroborating the statement of Linnemann {Ann, Ghem, 
PJiarm.f 160, 224) that this acid is not present in crude butyric acid. 

A foot-note, signed Liehoi, states that probably the body taken for 
propylic aldehyde obtained by Lieben and Ro&si, on distilling crude 
caldum butyi’ate with calcium formate (li'om the foimation of which 
the occurrence of propionic acid in the crude butyric acid used was 
inferred), was really a mixture of acetone and acetic aldehyde; by 
treatment with nascent hydiogen impure isopropyl alcohol was foiuned, 
which was mistaken for fermentation propylic alcohol. 

The higher boiling portions wore separated into butyric acid and 
caproic add boiling between 200° and 205°, the most convenient 
method being fonnd to be repeated washing with water, w'bich dis- 
solves the former acid witli only traces of the latter ; the absence of 
valerianic acid is tlms proved. The caproic acid thus isolated yielded 
an anhydrous barium salt, 100 parts of a saturated solution of which 
contained at 21° to 22° 8*3 paits of dry salt (normal barium caproate is 
anhydrous and 100 parts of solution contains, at 18*6°, 8‘4 parts of dry 
salt, whilst the fermentation amyl cyanide yields a caproic acid, the 
barium salt of which contains 2H2O ; and 100 parts of solution of this 
salt contain at 18*5° 34*65 parts of dry salt). The calcium salt similarly 
contained 1 moL, H3O, thus corresponding with the normal salt and not 

2 D 2 
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wiiih. that of tlie ordinary acid, whicli contains BHgO ; 100 pai*ts of solu- 
tion saturated at 21^'— 22® contained 4*4 of dry salt (the normal salt 
solution contains 2*7 and the ordinary 11*3 of dry salt at 18‘5 ). ^ 

The author hence considers that the existence of normal caproic acid 
in fermentation butyric acid is proved. -d a w 


Purification of Oxalic Acid. By H. Habbdanck (Zeitsohr. anal. 

Chem., xi, 282). 

COMMEECIAL oxalio acid is dissolved in the smallest possible quantity of 
hot absolute alcohol, filtered, and the acid which scpaiates on cooling 
is crystallised from water. 

To prepare pure ammonium oxalate the alcoholic mother-liquors are 
diluted with water, heated and neutralised with ammonia. The oxamide 
and oxamethane which are formed may be destroyed by slightly acidu- 
lating the liquor with oxalic acid and boiling it for some time ; tbo 
liquid should then be made slightly alkaline with ammonia and allowed 
to crystallise. T. B. 


Etiiylmalonic Acid. By J. Wislicenus and F. Ubech 
(Ann. Ohem. Pharm., clxv, 93 — 98). 

OsTE of the authors has previously stated (A)m, Gliem, Pharm., cxlix, 
215) that the potassium salt of tiie acid obtained fi*om crude cyano- 
butyrio acid (prepared by heating bromobutyric ether with an alcoholic 
solution of potassium cyanide) by digesting it with potash solution, 
gave an insoluble lead salt, which, after decomposition by hydrogen 
sulphide, gave a strongly acid syinp, which partially crystallised. The 
analysis and melting point (111® — 112°) of the solid acid led him to 
regard it as pyrotartaric acid, and since a lead salt of the samo compo- 
sition as lead pyrotartrate was obtained from tho liquid acid, this was 
regarded as ethylmalonic acid. 

It is now found that the liquid acid is merely the solid acid, togoihor 
with impurities which hinder crystallisation, and the further discovery 
has been made that the crystalline acid is not pyrotarlanc acid, 

r f OTT CTT 

< CH.OO3H, but the isomeric ethylmalonic acid, ( • 

t CHi-COaH ^ UHiCOOaHja 

Ethylmalonic acid crystallises in prisms, which dissolve with modoi’ato 
ease in water. Although it has nearly the same molting point as pyro- 
tartaric acid, which melts at 112°, it is readily distinguished therofinm 
by its bebaviour when heated ; thus, whereas pyrotartaiio acid is con- 
verted into the anhydiide, ethylmalonic acid is split up into butyric 
acid and carbonic anhydride, and is therefore strictly homologous with 
isosuccioic add. 

The zinc, copper, and lead salts of the new acid are described, — ^the 
alkali salts yield no predpitate with ferric chloride, whea^as the corre- 
sponding pyrotartrates yield a red, glutinous precipitate. 


H. E. A. 
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Preparation of Oxymaleic Acid. By E. BoTjaaoiN (Bull. Soc. 
Ohim. [2], Tcvii, 2). 

This acid is obtained by beating bromomaleic acid with bromomaleate 
of silver. 


Fyroraceznic Ethers. By A. Oppbnhbim (Dent. Cbem. Ges. Ber., 

V, 1051). 

Pyroeacemio acid does not yield an etber by treatment with alcohol 
and hydrochloric or snlphnric acid. 

The author therefore operated upon the silver salt, which he obtained 
as an extremely bulky gelatinous precipitate, with ethyl iodide diluted 
with dry ether. A reaction commenced in the cold, but after com- 
pleting the decomposition by heating to 100°, pyroracemic add and 
syrupy condensation products were the only results. 

Methyl iodide was employed more successfully, but even in this case 
much of the acid was liberated. Methyl pyromcemate is a liquid 
which boils between 134° and 137°, and has a specific gravity 1*154 
at 0°. 

The smell of this ether is distinctly like that of acetone, and with 
sodium acid sulphite it became hot, but did not yield a crystalline com- 
pound. The author therefore retains the formula, < 00 , which 

tOO.OCHa 

the experiments of Wichelhaus and Klimenko have rendered pro- 
bable. W, A. T. 


Electrolysis of Itaconic Acid. By G. Aabland (J. pr. Chem. 

[2], vi, 256— 272). 

This paper commences with a comprehensive account of previous 
investigations on the electi*olysis of organic compounds and of the con- 
clusions drawn from tliesse investigations. 

The author now finds that the acid which he previously submitted to 
electrolybis (/. jjr. Chem, [2],iv, 376), consisted pi incipally of citraconic 
acid and not of itaconic acid, as stated. Itaconic acid was now pre- 
pared by the method of Wilou, and mosaconic acid was prepared 
according to the directions of S warts, but its melting point was found 
to be 200-5° and not 208°, as stated in the handbooks. 

Reactions of Citraconic acid^ Itaconic tichly and Mesaconic acid with 
ferric chloride. The addition of ferric chloride to a solution of citraconic 
acad neither gives rise to precipitation nor to coloration ; when, however, 
a solution of this acid is heated with excess of ferric chloride, the 
liquor assumes a reddish-brown colour, which disappears on cooling, 
but may be re-produced by renewed heating. Neutral ammonium or 
sodium citraconate gives a red colour with ferric chloride, and on 
heating the solution, a precipitate is formed, which redissolves on 
cooling. A large excess of ferric chloride prevents the formation of 
this precipitate. Itaconic acid gives a slight coloratioTi, but no preci- 
pitate wiidi cold ferric chloride ; when, however, excess of this reagent 
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is used and the solution is heated, a reddish-brown precipitate is pro- 
duced, which does not redissolve when the solution is cooled. Neutral 
ammonium or sodium itaconate gives with fenic cldoridc a brown pre- 
cipitate soluble in excess of the reagent. This solution, when heated, 
redeposits the precipitate, which however redissolves as the solution 
cools. Mesaconic acid is slightly coloured by tlie addition of ferric 
chloride, and the solution, when boiled, deposits a gelatinous precipi- 
tate, which redissolves on cooling. The addition of a forthor quantity 
of ferric chloride prevents its re-solution. Neutral mesaconatea of 
alkali-metal give with ferric chloride a brown precipitate, which is 
insoluble in excess of the reagent, and does not dissolve on the appli- 
casion of heat. It is suggested that mesaconic acid may bo used as an 
analytical reagent in place of succinic acid. 

When a saturated neutral solution of potassium itaconate was sub- 
jected to electrolysis, the gases evolved from the positive electrode 
were found to consist of carbonic acid and a modification of allylene 
which (lid not precipitate ammoniacal silver nitrate. It combined 
with bromine, forming a bromide 0 }H 4 Br 2 ; and this, when heated 
with excess of bromine, yielded a crystalline tetrabromide. OaHiBr*. 
During this reaction a small quantity of hydrobromic acid is formed, 
and from this the author concludes that the allylene bromide is ac- 
r companied by propylene bromide. After the electrolysis had proceeded 
' for some time, a modification of allylene capable of precipitating am- 
moniacal silver solution was evolved. The author attributes this result 
to the decomposition of mesaconic acid, this acid and acaylic acid being 
both found in the solntion after electrolysis. Although pyrotartaric 
acid could not be detected among the products, the author considers 
that it is formed, and that it splits up immediately into propylene, 
carbonic a<nd, and hydrogen. 

03BU(C00H)a + 2H = CsHbCCOOH)^. 

CaHfiCOOOH)* = OsHe -f 200a + 2H. 

The formation of acrylic acid may be thus represented : — 

GHa 

isCOOH + 03 = OH ^OOH + 200* + H 3 O. 
ijHGOOH 

Citi^onic acid yields on electrolysis an aUylene which is still under 
investigation. 

T. B. 


A Polymeric Modification of Isobulyl Aldehyde. 

By G-. A. Babbaglia (Dent. Chem. Ges* Ber., v, 1052— 1063). 

IsoBtJTYL aldehyde was prepared by oxidising isobutyl alcohol with a 
very dilute solution of chromic acid, and afterwards purified by fractional 
distillation and the use of sodium acid sulphite. The aldehyde so 
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obtained boiled steadily at Gl® — 62°. It was kept cold and subjected 
to a slow stream, of chlorine. After a time a white crystalline body 
made its appearance. This was found to be insoluble in 'water, but 
soluble in alcohol and more so in ether ; it melted at 59° — 60“ and 
solidified at 60° — 51® It was volatile in vapour of water and sublimed 
easily without decomposition. It contained no chlorine, and analysis 
led to the formula C^sO. Two concordant determinations of vapour 
density showed, however, that its molecular weight is expressed by 
three times this formula — 

The conditions under which this modification of the aldehyde is 
formed are not yet made out, as by a repetition of the experiment the 
author has not obtained the same body. 

W. A. T. 


Honochloracetone. By L. Henky (Dent. Chem. Gea. Ber., v, 

965—968). 

Glycidio dihydrochloride, CH^ = COl -* GH^Cl, is readily converted 
by the action of concentrated sulphuric acid into monochloractitone^ 
OH 3 — CO — CHiCl, boilmg at 118“ — 120°, which is identical with 
that obtained by tlie direct action of chlorine on acetone. By heating 
it 'with potassium acetate and alcohol, it yields the corresponding 
acetate, CH 3 — 00 -^OHi( 003 HaO), a limpid liqxiid, boilmg at 175®, 
and having a refreshing smell and bitter ^te. The freshly prepared 
compomid has a neutral reaction ; but in contact with moist air or 
'W'ater, in which it is readily soluble, it soon assumes acid reaction. 
Different experiments were made in order to convert this ether into 
the alcohol CH 3 — CO— OHjOH, which corresponds to pyroracemie 
acid, but so far only with negative results. 

0. S. 


Chlorinated Derivatives of Acetone. By B. Mulder 
(Dent. Chem. Ges. Ber., v, 1007 — 1011). 

The object of this communication is to prove that dichloracetone and 
monochloracetone may both be formed by the diiect action of chlorine 
on acetone. The details of their preparation are given, and the deriva- 
tives obtained from them aro described, together with some new 
results. 

The action of potassium hydrate on dichloracetone gives rise to a 
glncose-like body similar to that produced by the action of ■water on 
lead sulphacetonate, together with a brown substance which, with lead 
acetate, yields the compound (09H906)2Pb. The formation of these 
tw^o bodies may be represented as follows : — 

(1.) OaF4Cl30 + 2E:H0 = OsHeOs + 2K01. 

(2.) — 43^0 = O9H10O5. 

By following the 33 p,ethod of Richo (dectrolysis of a mixture of 
acetone and hydrochloric acid, portions boiling at 135° — ^140°, and at 
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120° -were obtained. Botb these gave analytical results agreeing with 
dichloracetone. The portion boiling at 120° is regarded by the author as 
CHCl2.CO.OH3. After reference to the action of potassium cyanide on 
dichloracetone, the remark is made that dichloracetone obtained by the 
action of chlorine on monochloracetone, and boihng at 120°, also yields 
a solid mass with solution of potassium cyanide. 

Alonochloiacetone may be formed by the action of hypochlorous acid 
on acetone. T. B. 

Prepaiatioii of Potassium Pemcyanide. By Feed. Rhien 
(Ohem. Oentralblatt, 1872, 632). 

The author proposes to add to a cold solution of potassium ferro- 
cyanide sufficient hydrochloric acid to withdraw one atom of potassium 
from two of the salt. To this mixture is then added a clear solution of 
chloride of lime, till no f errocyanide remains unchanged. By estimating 
the strength of the chloride of lime solution, the proper quantity may 
be added at once. Any excess of hydrochloric acid is neutralised by 
chalk. 

The first crystals obtained on evaporation are, after washing, per- 
fectly pure. Those obtained afterwards show traces of lime, but are 
easily purified by recrystallisation. The advantages claimed are 
(1) That the change is effected at the ordinary temperature ; (2) Only 
one filtration is necessary, and there is no precipitate to wash; 
(3) That all the f erricyanide, except a very unimportant quantity, is 
obtained by the crystallisation. 

G. T. A. 

La<d:iiramic Acid ajxd Lactyl Urea. By F. TJbegh (Ann. Ohem. 

Pharm., clxv, 99—103). 

PuBE alanine was converted into the neutral sulphate, and this was 
heated in aqueous solution with a slight excess of potassium cyanato ; 
much alcohol was then added, the potassium sulplmte removed by 
filtration, the liquid evapoi-ated, and the crystalline product several 
times remTstallised fi-om aqueous alcohol. 
fCH3 

luLGturamic acid, < OH(HH.0OlTH!2), thus prepared, forms a white, 
LOOOH 

indistinctly crystalline mass, difficultly soluble iu cold alcohol and 
insoluble in ether; it melts with decomposition at 155°. The copper, 
lead, and silver salts are described. Heated with hydrochloric acid in 
a sealed tube at 150° it is resolved in alaniue, carbonic anhydride, and 
ammonia. 

On heating alone it is converted into water and lactyl urea, O 4 H 6 IT 2 O 2 , 
the next higher homologue of hydantoin; this compound crystallises in 
cauMower-like crusts, easily soluble in water, insoluble in ether, and 
melts at 125°. 

To this Professor Wislicenus adds a note in which he describes the 
formation of hydantoic acid from glycocine sulphate and potassium 
cyanate. 


H. B. A. 
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Oyanocarbonic Ether. By A. Wbddigb (Jr. pr. Ohem., [2], 

vi, 117). 

This body is obtained by distilling a mixture of three parts of phos- 

r CO 'N'TT 

phorio aaahydride with two parts of oxametbane, < 00 OO 2 H 6 ‘ ^ 

a colourless mobile liquid, of ethereal but penetrating odour, boiHng at 
115® — 116® ; it is almost insoluble in water, but is slowly decomposed 
thereby, with formation of alcohol, carbonic anhydride, and hydro(^nic 
acid. 

It reacts with an alcoholic ammonia solution, and a white crystalline 
product is obtained, which the author belieres to be the amide of 
cyanocarbonio acid. H. B. A. 

Cyanocarbonic Ether. By L. Hbnbt (Dent. Ohem. Ges. Ber., 

V, 946 — 949). 

The author refers to his previous experiments exhibiting the stabiliiy 
of the groups OH 3 O, G 2 B[ 50 , etc., towards PCI3, POh, etc., and men- 
tions how he was ihereby led to examine the action of phosphorim 
pentachloride on oxamethane, hoping thus to obtain cyanocarbonic 
ether. The experiment has, however, proved unsuccessful. The desired 
product is no doubt formed, but it is in combination with phosphorus 
trichloride, and the action of water not only destroys the latter, but 
also the greater part of the cyanocarbonic ether. 

Similarly the action of phosphoms pentasulphide on oxamethane, 
although giving rise to the formation of a certain quantity of cyano- 
carbonic ether, proves useless as a method of preparation. 

H. E. A. 

Ally ! Oyanocarbonate. By R. Wagnbb and B. Tollbns 
(Dent. Ohem. Ges. Ber., v, 1045 — ^1047). 

The authors have examined the products of the action of hydrochloric 
acid upon the dicyanide of allyl alcohol recently discovered by ToUens. 
They find that with fuming hydrochloric acid the liquid becomes warm, 
and on the completion of the reaction, the temperature being kept 
down, a product is formed, fi-om wliich ammonium chloride and 
oxamide ai*e deposited in the crystalline form, and on fi^actional distil- 
lation allyl chloride and allyl oyanocarbonate are obtained. This last 
is a colourless liquid, smelling like mustard, and boiling at 135 . 

These bodies ai’e formed, according to tho authors, by two simulta- 
neous reactions. In the one, cyanogen is detached from the alcohol 
and converted into oxamide, whilst the alcohol furnishes allyl chlo- 
ride — 

OaHsCOliOaOH + H3O + HCl = OsHbOI + OaOaNaH*. 

In the other, ammonia only is removed, and the carbon of one of the 
cyanogen groups is linked by means of oxygen to the allyl, fomung 
allyl oyanocarbonate — 

C^5(0N),0H + B9O + HOI = ON.OO.OOsH. + NHtOl. 
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Oyaaocarbonic acid is intermediate between oxalic acid and cyano- 
gen — 

r oo.OH / CN / clir 

\CO.OH ICOOH lOJSr. 

Weddige originaEy obtained it from tbe former of these bodies ; it has 
now been prepared from the latter. 

The anthors aa^e stiU in doubt as to the position of the cyanogen in 
the cyanide of allyl alcohol. 

W. A. T. 


Diglycollamic Dinraonide. By E. Muidek (Dent. Ohem. Ges. 

Ber., T, 1011—1013). 

Baeyeb obtained hydantoin by the action of alcoholic ammonia on 
bromaceiyl urea ; and the author suggests that the action of alcoholic 
ammonia on ;8-bromopropionyl urea should lead to the formation of a 
substance, CHs.CH2.CO.NH.CO.NH, capable of being easily trans- 
formed into barbituric acid. But before attempting to form barbitmic 
acid by this method, it was deemed advisable to study more accurately 
the action of alcoholic ammonia on bromacetyl urea. For this purpose 
the two substances were digested together in a water-bath, and the 
solid matter obtained on cooling was crystalKsed from water. Some 
analyses of this product gave results correspondiug with hydantoin, 
and one analysis gave numbers agreeing with amido-aceiyl urea. Other 
analyses indicated the reaction — 

2(NHs.OO.NH,CO.CHsBr) +NH3«2HBr+ (NH3.CO.NH.CO.OHs)NH. 

In order to verify this the crude product was dissolved iu dilute hy- 
drochloric acid, precipitated by ammonia, again dissolved in hydro- 
chloric acid, and treated with platinnm chloride. A platinum salt 
was thus obtained which crystallised in needles or prisms containing 
2 [(NH 2 .CO.NH.CO.GH 2 ) 2 NH.HCl].PtOU. From this platinum salt 
the substance (NH 2 .CO.NH.GO.OH 2 ) 2 NH was obtained in the free 
state. This product, diglycoUamic-diuramide, is a colourless crystalline 
substance insoluble in alcohol and moderately soluble in hot water. 

The residue obtained when the crude product is treated wiih dilute 
hydrochloric acid yielded, on crystallisation from water, a compound 
which appears to be triglycollainic trinramide (NH 2 -CO.NH.OO. 
CH 8 ) 3 N. The author intend to extend his investigation of this sub- 
stance, and also to seek for amido-acetyl urea in the mother-liquors of 
the platinum-saJt just mentioned. 

T. B. 


The Action of Potassixmi on Benzene^ and of Ethyl Bromide 
on Naphthalene-potassimn. By H. Abeljastz (Dent. Ohem. 
Ges. Ber., v, 1027). 

TTher benzene and potassium are heated together iu a sealed tube to 
24*0“ — ^250®, they combiae and form 'bettzene'-^otassium. It is a black 
mass which appears blue when viewed in thin layers. In the dry state 
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it is very explosive, and it is decomposed violently by water. The 
gradual action of water on it gives rise to dipbenyl. 

^Vlien the compound of naphthalene and potassium described by 
Berthelot, is treated with ethyl bromide, a yellow hydrocarbon con- 
taining OaoHi 2 is formed. (The author suggests that this may be 
dinaphthyl.) 

T. B. 


Crystalline forms of Dibenzyl and of Stilbene. By 
Gr. VOM Rath (Dent. Chem. Ges. Ber. v, 623). 

Both these compounds form monoclinic crystals, the elements of which, 
denoting the clmodiagonal by a, the orthodiagonal by and the prin- 
cipal axis by c, are as follows : — 

Ittotio of Axes. 

a, h. c. Angle ac. 

Dibenzyl l-2?026 : 1 : 1-91563 101® 32'-50". 

Stilbene 2-15G1 : 1 : 1*8549 113° 22'. 

H. W. 


On tlie alleged Synthesis of Terebene« By V. Louguininb 
(Dent. Chem. Ges. Ber., v, 930). 

The author finds that perfectly pure cymene (boiling at 172° — 175° 
corr.) undergoes no alteration when its alcoholic solution is treated 
with sodium, or with an amalgam containing 3 per cent, of sodium, 
and hence infers .that the cymene from which terebene has been said 
to be formed by reactions similar to those above mentioned, must have 
been prepared from cumin oil adulterated with oil of turpentine. 

H. W. 


Capability of Azobenzene to form Addition-products. By 
A. We BIG 0 (Ann. Chem. Pharm., clxv, 189 — 216). 

Bihroinazobeuzem^ CwHeBi’iNs. — The author has investigated the nature 
of the brominated derivative of azobenzene obtained by him some time 
ago (Ann. Gliem. PJiarni., cxxxv, 176), and finds it to be a substitution- 
product, dibromazobenzene, and not an addition-product, azobenzene 
dibromide. For, firstly, it possesses a remarkable stability, like azo- 
benzene itself, and unlike the addition-products of this body ; thus it 
can be distill^ unchanged, and does not yield its bromine either to 
silver salts or to potassium hydrate, even when heated with the latter 
in sealed tubes. Secondly, fuming nitric acid converts azobenzene into 
trinitro-azoxy benzene (Peti*ieff, Zeiischr. (Jhem.^ 1870, 264) ; and Send- 
zuk, who, at the suggestion of the author, has studied ^e action of 
fuming nitric acid upon the brominated body, finds that it pi-oduces, 
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bosides iihe dinitro- and trinitro-prodncts already described by tbo 
author, trinitrodibromo-azoxybeiizene as the ultimate product. Thirdly, 
the bTOminated body yields hydrodibrom-azobenzono, analogous to 
hydrazobenzene, by the same method as that by which azobonzono 
yields the latter body. Fourthly, when digested with warm fuming 
sulphuric acid, it yields a sulpho-acid, Ci2HaBr2N^S0i,3H20, tho 
analogue of Griess’s sulphazobenzolio acid. Fifthly, and most con- 
clusively, the brominated body can be obtained by treating tho alcoholic 
solution of monobromonitirobenzene with potassium hydrate, just as 
azobenzene is obtained from nitrobenzene. 

Dibromazobenzene dissolves easily in boiling benzene, and sopaiutes 
from it on cooling in lai*ge yellow needles. It also dissolves rc^ily in 
carbon sulphide and in chloroform. It melts at 205°, and sublimes 
without decomposition. 

Tnnitrodihrom-azoxijhenzene, 0iaHoBr2(K02)3ll20, is crystalline, and 
very difficultly soluble in alcohol; it melts at 174°, solidifying on 
cooling to a resinoid mass ; at a h^her temperature it decomposes. 

Hydrodibrom~azoheiizene, Oi 2 HioBr 2 lT 2 . — On passing dry ammonia 
and hydrogen sulphide into an alcoholic solution of dibrom-azobon- 
zene mixed with more of this substance undissolved, the excess of the 
dibmm-azobenzene gradually dissolves, and the solution soon becomes 
Golonrless. On adding water the hydrodibrom-azobenzene separates 
in fine, white, silky needles, readily soluble in alcohol and ether, and 
unaffected by exposure to the air. like hydrazobenzene, it is decom- 
posed in alcoholic solution hy nitrous acid, yieiLding dibrom-azobenzeno 
again, which separates in yellow crystals, thus : — 

Oi2HioBr2]Sr2 + 0 = OwHsErahTa 4* HaO. 


At 130° hydrodibrom-azohenzene becomes red, and melts ; at 1G0° it 
begins to decompose. Heated to 150° and then cooled, it solidifies to 
a mass, from which hydrochlorio acid x'emoves monohromaniline, 
leaving dihrom-azohenzene. Its decomposition is, therefore, precisely 
analogous to that of hydrazobenzene : — 

2Ci2HioBr2H2 = 0i2H8Br2N2 + 2CcHcBrN. 


The author has not succeeded in converting it into a body analogous to 
benzidine. ° 

Hydrodibrom-azohenzeue appears to he trimorphous. Besides the 
silky crystals above mentioned, it can he obtained in white prisms 
which ai*e at first transparent, hut gi-adnally become opaque in their 
^cohoKo mother-liquor ; in short, thick, yellow crystals ; and in yellow 
laminm. All the forms have the same melting point, and behave alike 
when heated. 


8iiIj>hodibro7n-azobenzoUc acid, Ci 5 H 8 Br 2 ]Sr 2 S 03 , 3 H 20 .— On digesting 
the warn solntiou of dibrom-azobenzene in fuming sulphuric acid for 
w?!! ^ pouring it into Tsoiling water, the liquid becomes 

med mth the yeDow crystal of the stapho-aoid, if a certain proportion 
ot water been tahien. if more or less water than this be used the 
a^mrams^nW It thns resembles Qriess’s salph^obenzolio 
«ad m being soluble both m water and in a Buffioi«atly concentrated 
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sulphuric acid, as well as in the mode of its production. It is mono- 
basic, readily soluble in water, alcohol, and ether — its solutions having 
an acid reaction. A concentrated hot aqueous solution gelatinizes 
when suddenly cooled, but gradually becomes filled witli crystals. 

It occurs in three forms, appearing under the microscope as very 
slightly coloured needles, broad yellow plates, and reddish crystals 
pointed at both ends. Its potassium salt resembles the free acid in 
appearance, but is less soluble in water, and still less so in alcohol, 
IVom its hot alcoholic solution it separates on cooling in orange-yellow 
needles. The silver salt is a yellow, amorphous powder, very little 
soluble in water or alcohol. 

Dibrom~uzox}jJ)e}Lamie, 0i2B[8BrJN2O. — Sodium-amalgam, which con- 
verts nitrobenzene into azobenzene, does not convert monobromo-nitro- 
benzene into dibrom-azobenzene, but produces dibrom-azozybenzene 
from it. This substance is yellow, crystalline, and readily soluble in 
hot alcohol and hot benzene. It melts at 175^. 

Tefi'dbronuazobenzene, Ci 2 H<,Br 4 N' 2 . — The analysis of this body, which 
is a bye-product in the preparation of dibrom-azobenzene, agrees well 
with the above formula. It is also obtained b}’^ allowing bromine to fall 
drop by drop into a hot, strong, alcohoKc solution of azobenzene. It 
forms white crystals, very little soluble in alcohol, readily soluble in 
boiling benzene of high boiling point, from which on cooling it crys- 
tallises in white, silky needles. It is also but slightly soluble in cldo- 
roform, ether, and carbon sulphide. It melts at about 320®, and then 
begins to decompose and blacken. Strong nitric acid dissolves it, and 
the solution, when mixed with water, yields long yellow needles of a 
substance which explodes when heated. The author has obtained a 
body which appeared to be irihrom-azobenzene, but only once. 

Reduction of Azuxyhenzene to Azohenzene, — Phosphorus peutachloride 
acts readily upon melted azoxy benzene : the products of the action are 
phosphorus oxychloride and azobenzene. Alexejeff and Petrieff have 
shown that sodium-amalgam does not eflect this reduction, but converts 
azoxy-compounds into hydrazo-products. 

Additimi-prodiicts of Azohenu^ne, (1 .) 20i3Hiol5’s.3HBr and 2Ci2HioN’3. 
3H01 — The hydrobromido separates in the form of carmine-red crystals 
when dry hydrogen bromide is passed into a solution of azobenzeno in 
carbon sulphide or chloroform. It very soon decomposes again on ox- 
poBm*e into azobenzene and hydrogen bromide, and must be washed 
with cai'bon sulphide satuinited wiSi hydi'ogen bromide, in which it is 
only slightly soluble. It dissolves in pure carbon sulphide and in 
chloroform, being at the same time resolved into its proximate con- 
stituents. It is similarly decomposed by alcohol, ether, and water. 
Cautiously heated it yields azobenzene as a residue. 

The hydi'ochloride is prepared in the same manner as the hydro- 
bromide. It forms yellow crystals, and is still more unstable. 

Like fuming solution of hydrogen chloride (Zinin), solutions of 
hydrogen bromide and hydrogen iodide convert azobenzene into the 
corresponding salts of benzidine. 

In sealed tubes, a strong solution of hydrogen bromide be^s to 
act upon azoxybenzeneat 250®, the product of the action being dibrom- 
aniline hydrobromide. Solution of hydrogen iodide readily acts upon 
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azoxybenzene when heated with it, producing benzidine hydriodide and 
free iodine. 

(2.) OwHioN’a.HBr.Bra. — body of this composition is obtainable in 
the three following ways : — (a) By adding excess of phosphorus pontjv- 
bromide to a solution of azoxybenzene or of azobenzeue in ether or in 
chloroform, and heating the mixture. The reaction proceeds quietly, 
hydrogen bromide is evolved, and the above addition-product, which 
must be washed, not with ether, but with carbon sulphide, crystallises 
out. Both carlx>n sulphide and ether decompose it, but the product of 
the decomposition is soluble in the former liquid, and so canned off by it. 
(6) By adding bromine to a solution of the body, 2Ci2HioN^2.3HBr, in 
^loroform, and washing the crystals which separate with chloroform 
in which some bromine has been dissolved, (c) By adding bromine 
and then benzene to a solution of azobenzeno in carbon sulphide, and 
exposing the mixtm*e to sunshine, when the body in question separates 
in crystals which fiU the liquid. The hydrogen bromide necessary for 
the formation of the body is generated by the action of the bromine 
upon the benzene ; hence the use of exposing the mixture to sunlight. 

It is a yellow, crystaHine, very unslable compound, decomposed by 
ether, alcohol, carbon sulphide, and chloroform, but least of all by the 
last. From its hot concentrated solution in chloroform it can be partly 
recovered in crystals by rapid cooling. The presence of free bromine 
in these liquids diminishes their action npou it ; and an excess of phos- 
phorus pentabromide is essential in preparing it by the first of tho 
above methods, in order to lessen the action of the ether. Azobonzene 
is always reproduced by its decomposition by those liquids, and tho 
whole of the bromine is precipitable from its alcoholic solution by 
silver nitrate, silver oxide, or barinm peroxide. Cautiously hoaiod, it 
also yields azohenzene as a residue. Exposed to the air it slowly de- 
composes, with the same result. Over sulphuric add under a bell glass 
it also yields azobenzene as the final prodnet. But the body prepared 
by method (c), and usnally by method (a), yields at first, during its 
exposure over the acid, ruby-red, short prismatic crystals, which in- 
crease in size for a time, and then themselves break np into azobenzeue ; 
■^ile, when it is prepared by method (6), and occasionally by mothod 
(a), it does not yield these mby-red crystals in its passage into azo- 
benzene. The author, thinking that tho two varieties might diftcr in 
composition by one being Oj 3 Hiol^s. 2 HBr.Br, asceifained that this was 
not the case, by estimating with thiosulphate the amount of freo binmino 
resulting from its decomposition, and finding it in both cosos to be Bi‘ 2 . 

(3.) Azobenzem TiexhTomide^ Oi 8 HiftjN‘ 2 Br 6 . — On adding an excess of 
bromine to a dilute solution of azobenzene in chloroform kept cool, this 
substance crystallises out after some time in large, dark-red, transparent 
prisms which decompose with exceeding rapidity when removed from 
their mother-liquor. The author washed them with a solution of 
bromine in chloroform, and dried them in an atmosphere of bromine. 

E. D. 

Notes on Hydxoqtdonone and analogous Substances. By 
O, Hssse (Dent. Ghem. Ges. Ber., v, 1022 — ^1027). 

Thb reseoroheB of Stenhonse on pentachlororesorcin, and the fact 
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that tetrachloroqninone can readily fix two atoms of hydrogen which 
may be afterwards easily removed by oxidation, have convinced the 
anflior that hydroqninone and its isomerides (resorcin and pyrocatechin), 
do not contain hydroxyl. As two of these snb&tances are often formed 
during the same reaction, we should expect to find a relation existing 
between them, which would allow one of them, when in the nascent 
state, to be easily transformed into another. These changes are 
explained by assuming that the molecule is constructed in accordance 
with the following scheme : — 



A and B represent the poles of the molecule, and the line A B repre- 
sents its axis. In accordance with this view, the molecule of hydro- 
quinone, &c , is represented as follows : — 


H 

C 




Resorcin. 



Hydroqninone. 


H I^ocatechin. 

The changes occurring during the transformations above referred to, 
take place only at one pole of the molecule for one and the same 
substance. When both the polar hydrogen atoms coincide in polarity, 
hydroqninone is the result ; but when they difier in polarity, resorcin 
or pyrocatechin is produced. If a change in tho polarity of the 
hydrogen-atom situated at the pole A gives rise to pyrocatochin, a 
similar change in tbe polarity of the hydrogen-atom situated at tho 
pole B will give rise to I'esoroin. 

Quinone and some of its derivatives are represented by the following 
formulce, which requhe no special explanation : — 


C 0 



Bicldoroqumonc. 
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0 0 



Qumonic acid Dicbloroquinonic acid 

(not yet obtained), (chlora^ic acid). 


H 

O 



H 


Qninbydrone. 

The author has investigated the discrepancies existing between the 
varioxLS accounts of hydroquinone, and concludes that there is only 
one form of this substance, that it melts at 172® — 173® (uncor.) = 
177 - 1 ® — 177*5® cor,, and crystallises from its solution in rhombic 
crystals. 

T, B. 

Aa Isomeride of Antliraquixione. By P. Sohutzenbesger 
(Boll. Soc. Ohim. [2], xvii, 2). 

The author, in repeating the experiments of Gbaebe and liebermann, 
has observed the formation of an isomeric anthraquinone, which sub- 
limes in beautiful red needles resembling alizarm, but differs from that 
body by its insolubility in potash and in ammonia. On heating its 
vapour to 300®, it is converted into yellow anthraquinone. 


H. W. 
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Formation of Nitro-derivatives of Anthraquinone. By Eud. 
Boettger and Theodor Petersen (Dent. Ohem. Ges. Ber., vi, 
20 ). 

The authors liave succeeded in converting anthraquinone into a-dinitro- 
anthraquinone by the direct action of nitric acid alone. This is 
effected by boiling anthraquinone with red fuming nitric acid of sp. gr. 
1*52 for some hours. Nitric acid of lower sp. gr. than 1*44 scarcely 
attacks anthraquinone dissolved in it, even on prolonged boiling. 

J. E. 


Nitrogen-compounds of Anthraquinone. By Ehd. Boettger 
and Theodor Petersen (J. pr. Ohem. [2], vi, 3G7 — 373). 

et-jUmiofiitroanthfaqiilnom, 0i4H7(N02)02. — The authors have pre- 
viously shown that anthraquinone is easily converted into dinitro- 
anthraquinone by the action of a mixture of strong nitric and sul- 
phuiuc acids. They have now succeeded in replacing one of the atoms 
of hydrogen in anthraquinone by the group NO 2 , by the direct action 
of nitric acid. Their process is as follows: — Anthraquinone is dis- 
solved in six to tw elve times its weight of warm nitric acid, of sp. g^. 
I*r5, and the solution is boiled for half an hour or longer. The hquid 
is then agitated with a large quantity of cold water, and the pale- 
yellow flocks thereby thrown down are washed with cold water. The 
product is a pale-yellow electric powder, subliming readily in delicate 
needles, which melt at 230®. It is insoluble in water, very sparingly 
soluble in ether and alcohol, more freely in ethyl acetate, benzene, 
chloroform, turpentine, and glacial acetic acid, fi?om which last it 
crystallises beautifully. It is easily soluble in nitrobenzene, in strong 
sulphuric acid, and in aniline (which is an excellent solvent for 
anthiuquinone and anthracene-compounds generally), forming with the 
last a resinous compound, which dissolves with fine fuchsine-red 
colour in acetic acid, ethyl acetate, and other ethereal solvents. A 
mixtui*e of sti’ong nitric and sulphuric adds converts it into diuitro- 
anthroquinone. Its beluuiour with fused alkalis is remaikable, 
alizarin being formed in abundance^ together with a ccitain quantity of 
anthra quinone. 

a-Mt>nuamidoantliruqui}wn6, 0uH7(NEj)02. — This body is easily 
obtained by tlie action of reducing agents upon tlio preceding com- 
pound. The authors prepare it prefoiubly by boiling mouonitro- 
anthi*aquinone iu fine powder with a moderately strong solution of 
sodium sulpliydiute for some time, diluting with water, cooling, filter- 
ing, and washing the product writh cold w’^ater. Thus prepared, it 
forms a bright brick-rod powder, which sublimes easily in small 
needles. Melting point 256®. It resembles the foregoing compound 
in solubility. It does not appear to combine with adds. 

oL-Dia^oaihilwaqiiincme nitrate^ Ci 4 H 7 N 202 . 1 sr 03 — A body having this 
composition is thrown down in the form of a pale-red powder, when a 
current of nitrogen tetroxide is passed into a solution of the amide in 
ether-alcohol. It is sparingly soluble in water, freely in ethyl acetate 
and alcohol, insoluble in etber. When warmed with water, it evolves 

VOL. xxvi. 2 fi 
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nitrogen abundantly, deposits docbs, and afterwards contains free nitric 
acid. These f ocks yield on heating a sublimate of glistening yellow 
crystals, which exhibit the properties of Gi'acbe and Liebevnianu’s 
oxyanthraqninone, and melt at 202'". 

0iJB[,02.N2.]Sr03 4- H.O = CUH 7 O 2 .OH + Na + NHOa. 

^Mononitroanthraqninone, heated to 200® with twelve times its 
weight of strong sulphuric acid, evolves a large quantity of sulphur 
dioxide. On afterwards pouring the solution iuto cold water, it 
deposits fine violet-red flocks of a bodv which the authors regard as 

tmidohjdroxijhatifJiraquinone, OuHsOa j QjjQg ? 0 i 4 HeO 2 . 

After pm'ification it forms a blood-rcd powder, which molts to a dark 
cherry-r^ liquid, and yields a sublimate of lose-rcd needles, melting at 
240°. In solubility it resembles the preceding compounds. 

The authors are continuing their investigation of the nitrogen-com- 
pounds of anthraquinone. 

J. R. 


Dibenzyl-dicarbonic Acid. By A. FuANCiiiiitoNT 
(Dent. Chem. Ges. Bor., v, 1048—1050;. 


The author has been endeavouring to obtain an acid of the formula 
OaHs — qH regarded as phenylmalonio acid. 


Although unsuccessful in this, he has been led to other results. 

By action of phosphorus pentachloride on bitter almond oil, bonzy- 
lene chloride is obtained, and this, heated with pure potassium cyanide, 
should yield a cyanide of the formula 05 H,.CH(CN) 2 , which, by the 
action of potash or of hydrochloric acid, ought to furnish the coi*rcspond- 
ing acid. A brown viscid mass, however, is obtained which, on troat- 
meut with potash or hydrochloric acid, yields only benzoic acid. 

The author then took phenylacetic acid as starting-point, and, acting 
upon it with bromine with the aid of heal, obtained pheiiyl-broiriacctio 
add, from which, by treatment with alcohol and hyilrochloric acid gas, 
the ethyl ether was prepared. This ether, heated m scaled tubes witb 
alcoholic solution of pol^sium ejamde, gave potassium hi*oiiiidc and a 
slightly coloui'ed solution, which was boiled with potash. Much 
ammonia was evolved, and after protracted boating, the solution was 
evaporated to dryness, and supersatuiuted with hydrochloric acid. A 
mixture of gases, smelling of hydrocyanic acid, was evolved and an 
acid precipitated, which was crystallised fi*om boiling water ami ilieii 
from hydrochhlonc acid, in which it is much moi*e soluble. Analysis 
of the acid and of its barium and silver salts led to the foimula 
GeH^CH.CO.OH 



H. 


CO.OH. 


T^ was couf rm^ by the preparation of the mouo-ethylic ether, and 
by heating with lime, when the two hydi*ocarbons, dibenzyl and 
^bene, were obtained, the latter resulting from the action of heat on 
the former. 
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Dibenzyl-dicarbonic acid is closely connected with the dibenzyl-car- 
C6H5.CH.OO.OH 

bonic acid, | discovered by Wurtz. 

It crystallises from diluted Lydincbloric acid with a molecule of 
water, from benzene in shining crystals, which soon become dull. The 
fiiTst melt at 182°, then bc'come solid, and molt again at 222°. The 
latter melt first at 109° — 170°, then solidify, and melt a second time, 
when the temperature reaches 222°. Probably the acid crystallises in 
combination with benzene. The monethylic ether crystallises from 
ether and melts at 140°. 

An experiment made with the hope of ol)laimng the same acid from 
the ether of phenyl-bromacetic acid by potassium monosulphide, gave a 
beautifully crystalline sulphuretted body, which was decomposed by 
water, and is probably represented by the formula — 

C 6 H 5 — CH—COOH 

I 

CeHr- CH— COOH. 

W. A. T. 


The Reduction of Mononitro-naphthoic Acid 
By P. V. Rakowski (Deut. Chem. Ges. Bor., v, 1020 — ^1022). 

The isomeric naphthoic acids were prepared by the method of Merz, 
and it was found that the naphthoamide simultaneously formed may 
be converted into naphthoic acid by renewed treatment with potash. 
The isomeric acids thus produced wei’O separated by iaking advantage 
of the slight solubility of the jS-calcium salt. The nitmtion of 
5-naphthoic acid was effected by boiling it with niii*io acid (sp. gi*. 1 * 2 ) 
until red fumes were no longer evolved. 

When ^-nitro-naphthoio acid was ti’eated with tin and hydrochloric 
add, a violent action took place. The product was boiled with ammo- 
nia carbonate and filtered, the substance deposited on cooling being 
then crystallised from weak alcohol. Analysis led to the formula — 
CiiHaNO or 

Tile new substaiieo does not combine eithoi* with a<*ida or with bases, 
and is not precipitated fi*om its solution in hot water by tho addition 
of metallic salts. 

It is hcareoly soluble in cold waten*, but is more soluble in that solvent 
when hot, and is deposited on c(M>ling in microscopic flexible nwdlos. 
Ether and alcohol dissolve it readily, and the Jatlci’ fluid deposits it 
in ^lerably long prisms. It melts at 174°, solidifies at l.!)r*),° and 
bepiis to sublime^iu smdl needles at 125°. Concentrated sulplmric 
acid dissolves it, and it is precipitated from the solution on tho addi- 
tion of water. When potassium bichromate is added to its solution in 
sulphuric acid, tlie liquid becomes dark blue, and the addition of water 
causes the sepai»ation of yiolot flocks. 

The author gives the following constitutional formula for the new 
substance : — 


2 B 2 
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.CO 00. 

CioH< >0.oHc. 


It may also be obtained by the action of iron and acetic acid on 
/3-mononitronaphthoic add. The action of ammoninin sulphide on 
this add did not give rise bo the amido-componnd, but a small quantity 
of a product was obtained, which on analysis gave numbers correspond- 
ing to azo-naphthoic add — 


OO2H. 

.OO3H / 
CioHbx y/OioBCfi 


T. B. 


On Phthalyl, the Radical of Fhthalic Acid. By Emile Ador 
(A nn. Chim. Phys. [4], xxvi, 417— -42C). 

Phthalyl Ghlorida, C8H4O2CI2, is obtained by gently boiling 1 mol. of 
phthahe add with 2 mols. phosphorus pentachloricle for four or five 
days : the addition of phosphorus oxychloride facilitates the reaction. 
As soon as the disengagement of hydrochloric acid has ceased, the 
oxychloride is distilled off, the temperature then raised to 190®, and 
carbonic anhydride passed through the liquid to diivo out the last 
traces of the pentachloride. Phthalyl chloride is a light yellow liquid, 
heavier than water, which decomposes it slowly with formation of 
phthalic add. It boils without decomposition at 270®. 

Phthalyl, CieHbOi. — ^Finely divided silver, dried at 150°, is dropped 
gradnally into phthalyl chloride, in the proportion of 14 gi*ams ol the 
former to 10 of the latter. A brisk reaction ensues, which is finishod 
by heating the mixture to 150® for some hours. The whole is then 
treated with boiling water, and the dried residue exhausted wiih 
alcohol. The insoluble poison is heated in a comhustion-iubc in a 
gentle current of carbonic anhydride, when the phthalyl Mibliincs as an 
orange-yellow mass, which is treated with hot water, and recry si alliscd 
from boiling phenol The yield was 18'4 per cent. ; theory i*cqnircB 
65 percent. 

Phthalyl is insoluble in water, and almost insoluble in alcohol, (‘Ihor, 
chloroform, carbon sulphide, and hydrocarbons. It dissolves in hot 
phenol, and in cold concentrated sulphuric acid. Proiu its solution in 
phenol it is precipitated by alcohol. It melts above 300", sublimes, 
and distills ; oxidises when heated in the air. 

Pijphtlialic Aldehyde, OibHioOs- — ^Alkalies in the cold have no action 
on phthalyl. When, however, phthalyl is boiled with a dilute solution 
of soda, a salt is obtained from which hydrochloric acid precipitates a 
bulky yellowish acid, insoluble in water. This acid is also formed by 
the action of sodium on phthalyl suspended in alcohol. This acid is 
but little soluble in alcohol, ether, chloroform, and hydrocarbons. It 
is soluble in hot phenol, in the alkalies, and their carbonates. It melts 
above 300®, splitting up into phthalyl, phthalic acid and a now acid. 
When dried, it forms a light white non-crystalline powder. It dissolves 
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in ammonia, and tlie solution when heated on the water-bath deposits 
plitbalyl. The neutral filtrate reduces silver nitrate, whence it seems 
to follow that this acid is really an add aldehyde produced from 
phthalyl by simple addition of water — 

0„HeO* + H,0 = C,,Hi»0. = Ca{co^5__0O^}o,H4. 

Phthalyl heated with concentrated potash forms first the acid alde- 
hyde of diphthalic acid, then diphthaJic acid, and finally on fusion, 
phthaJic acid. Nitric acid transforms the aldehyde into diphthalic acid. 

DijpMhalic Acid^ CwHioOe, is obtained from phthalyl by the prolonged 
action of alkalis, aided by heat and exposure to air, or by the action of 
nitric acid. Manganese dioxide and sulphuric acid can also be em- 
ployed, but the reaction is then slow and imperfect. Diphthalic acid 
is a ciystalline powder ; almost insoluble in water, alcohol, and ether, 
sparingly soluble in hydrocarbons, chloroform, and carbon sulphide, 
easily soluble in phenol, from which solution it crystallises in fine 
yellowish needles. It melts at 265®, effervesces, and yields a sublimate 
of anhydrous phthalic acid (melting at 127®) phthalyl also being simul- 
taneously formed. The silver, sodium, barium, copper, and lead-salts 
were prepared. 

Strong sulphuric acid dissolves diphthalic acid ; the solution heated 
for a short time and throwxi into water, yields diphthalic anhydride. 
The latter melts at 228^ and slowly reproduces the acid if heated with 
water or soda-solution. Bromine dissolves diphthalic acid in tlie cold 
without change, 

DkJilorophthahjl, OicHeOhOi, — Phthalyl heated in a sealed tube for 
five hours to 160® with 2 molecules of phosphorus pentachloride POls, 
forms a clear brown liquid together with white crystals. These 
crystals were insoluble in water, scarcely soluble in alcohol, somewhat 
soluble in benzine, from which solution hexagonal tables crystallised 
out, melting at 248®, solidifying at 190°, and I'emelting at 23'3®, The 
body could bo distilled colourless, and the distillate crystallised on 
cooling. Concentrated sodium hydrate resinised ifc. Analysis gave 
the formula, CbHjOlOj. Hot coucoiitiutcd alcoholic potash dissolved 
this body ; from the solution acids precipitated a now acid in micro- 
scopic hexagonal tables, coutiiining no chlorine, soluble in alcohol and 
benzene, msolubleiii water, melting, blackening, and subliming at 250®. 
By acting on. phthalyl with bromine in sealed tubes, a compound, 
Ci 6 H 7 Br 04 , was oblained. Phthalyl dissolves in cold sulphuric acid, 
and is precipitated on dilution. If, however, it bo heated, it is decom- 
posed, and on neutralising with baryta, treating with carbon dioxide, 
and evaporating to dryness, it gives a reddish browm salt, voxy soluble 
in water, and having tlie composition, CicHoOiBa.2S02. The free acid 
could not be obtained in ibc crystallised state. 

A resinous product was obtained by treating with alcohol the pro- 
ducts of the action of silver on dichlorophthalic acid. It melts below 
100°, and is almost insoluble in watior. When traated with sodium 
carbonate, it leaves impnre phthalyl, and a resin soluble in alcohol, 
and pi’ecipitated by water. The sodium carbonate solution treated 
with hydrochloric acid, gave diphihalio acid and a small quantity of a 
resinous acid. 0. Q. S. 
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Physiological Chemistry. 

Vhd Carbohydrates, and the mode In which they are Digested 
and Absorbed. By E. BniicEE (Wien. Acad. Ber., Ixv, [8], 

pp. 126—161). 

I. Starei, Desstrin, and Oli/eogen . — ^The author first discusses the pro- 
perties of what has been described as dextrin. The snbslance called 
dextrin by Biot became bine wnth iodine. Bechamp dof»cribcd as 
dextrin a substance which did not become so coloured, and attributed 
the reaction of Biot’s dextrin to admixture with soluble starch. Nasse 
shows that the violet or red tint which dextrin is said in most text 
books to give with iodine, is a mixture of a blue depending on soluble 
starch (amidulin), and of a red due to dextrin proper. Bechami)’s 
dextrin, which does not become coloiu’ed, he calls dextrinogm. Briicke 
agrees with ITasae in this respect. In order to avoid confusion with 
regard to these various substances, he proposes the name mhoilextrhi 
for Basse’s dextrinogen, and the iAsrm eryt1lrodextri^l^ov Basse’s dextrin, 
the substance which is coloured red by iodine. Neither erythrodexirm 
nor achrodextrin reduces copper solution ; when they do so, it is owing 
to refracting. The reduction of copper by commercial dextrin is de- 
pendent on the presence of sugar. Griesmaycr, whose dextrin T 
corresponds to achrodextrin, and whose dextrin II is the same as 
erythrodextrin, states that the latter has a gi*eater affinity for iodine 
than starch. Brdcke does not agree with this, for he finds that the 
bine colour of the starch appears before tbe red of the erythix>dextrin, 
when the two are present together, at ordmaiy temperature (18® 0.), 
though at higher temperatures the affinity of the two great subslunocs 
seems to be equal. 

Dextrin may be separated from stai'ch by Griesmayor’s method 
(modified), viz., precipitation of the starch by means of tannin ; but in 
o^er to separate the two substances, eiythrodextiin and achi’odextrin, 
from each other, the best method, according to Biuoko,ibio fraclionato 
with alcohol, Fii^st the starch is precipitated, if it has not been pre- 
vionsly removed by the tannin, then the erjihi'odextriii, and lastly the 
achrodextrin, which generally carries with it a greater or lesser pro- 
portion of sugar. 

A part of the achrodextrin is also carried down with the crythro- 
dextrin, and therefore in small quantities, snoh as occur in digestion 
experiments, it is impossible to arrive at peifectly accui*ate quanti- 
tative results. 

Various other reagents for starch and dextrin ai-e given, but for these 
roference must be had to the original. 

The products of the conversion of starch differ according to tho 
method employed. The ordinary commercial dextrin made by simply 
roasting raw starch is a mixture of soluble starch and true dcxtnn. 
T^t made according to Payen’s method (viz., moistening with nitric 
acid, drying, and roasting) contains, along with erythrodextrin, both 
achrodextrin and sugar. When stai*ch is digested with dilute sul- 
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phnric acid, at first amidulm is formed, llien eryiliiodcxtriii, and this 
passes after longer digestion into acbrodextiin and biigar. The action 
of infnsion of malt on starch is different. When the digestion has 
gone on for some time, a snb&iance is formed which lesembles erythro- 
dextrin in being colonrod rod by iodine, but differs from it, among 
other things, in being completely precipitated by tannin. 

Biiicke calls this substance eryiluimylmi. This substance has a 
gi*eatcr affinity for iodine tlian starch has, so that when the two are 
together, the red reaction shows iiself before tbe bine. 

The reaction, however, may be observed even in fresh starch-paste 
before the action of a ferment. It would appear tliat the erythamylnm 
is not a product of the conversion of starch, but rather the remains of 
the starch grannies, closely united with N’agole’s cellulose, and 
resisting the action of ferments longer than the gi*annlose itself. 

The further action of malting is to cause a disappearance of this 
substance with or without a residue. This residue, when present, 
occurs in the form of a slimy deposit, which becomes coloured red by 
iodine, while the supernafaut fluid remains uncolonred. 

Erythrodextriii seems also to be formed, but is rapidly destroyed by 
tbe further action of tlie fernieiit; but the fluid still contains con- 
siderable quantities of achixidextrin, and the process of malting seems 
to bo the best adapted for producing achrodoxtrin m quantity. Diar- 
stase acts little or uot at all on achrodextrin, while it acts on erythro- 
dextrin as energetically as on starch itself. Glycogen in many 
respects resembles erytbi’odoxtiin in its reactions, but it difters from it 
in forming opalescent and never cloaa* solutions. 

II. Diyestiou of Boiled Starch . — The changes which starch under- 
goes in the stomach were studied in dogs which wei*o killed from one to 
five houi*& after being fed on a meal principally composed of starch. 
The contents of the stomach and duodenum were separately analysed* 

In the stomach along with a gi*eator or lesser quantity of unaltered 
starch-mucilage, according to the extent to which digestion hiid pro- 
ceeded, large quantities of soluble starch and erytin’odextrin wei*o 
found; the latter especially +o\\ai*ds the cud of gasti'ic digestion. 
Achrodoxtrin is also formed in the stomach, but apparoiilly only in 
very small amount. Sugar, unless it has been given with the food, is 
citlier not found in the stoiuach, or if so, only in very small quantity. 
In the small intestine sugar was always found, whether it had boon 
given in the food or not. 

Erythrodoxtrin is not found, or if so, the quantity is almost inappre- 
ciable. In reference to these results, it is iustructivo to note in the 
first place that even alter a meal of starch, only traces of sugar are 
found in the stomach, notwithstanding that in the month the starch 
comes in contact with the saliva, and also ]n the stomach with the 
saliva which is constantly boinsr sw allowed. The cause of this is to bo 
ascribed to tbe influence which the acid of the gastric juice exerts in 
checking the diastatic action of the saliva. In the second place, the 
occuiTence of such largo quantitie.s of soluble starch and crythrodexti*in 
in the stomach requu*cs explanation. The formation of the soluble 
starch appears to he duo to the action of the acid on the gastric juice, 
which thus acts on starch like other acid solutions. The formation of 
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erythrodextrin is laoro difficult to understand, because tbe amount of 
acid normally existing in the gastric juico is not sufficient at the ordi- 
nary temperature of the body to convert starch into tliis subslance. 
After careful investigation, it appeared that part at least of the orythro- 
dextrin may have been formed by the action of saliva and 

acid on the starch. Though the conditions for this successive action 
exist during the processes of mastication and gastric digestion, yet the 
quantity found could hardly be attributed to this source alone. 

An elaborate series of investigations led Brucke to suppose that tho 
production of the chief part of the erythrodextrin is due to lactic acid 
formation, which he regards as a normal factor in the digestion of 
starch and sugar in the stomach. Tliis fermentation is entirely inde- 
pendent of the saliva and tho gastric juice, and takes place in the 
stomach under the same conditions as it does outside the body. Starch- 
mncilage will undergo the lactic acid fermentation and produce dextrin 
and sugar, without the aid of anything but some ferment existing in 
the starch itself, or gaining access to it from without, The lactic acid 
fermentation in the starch does not usually result in the formation of a 
large amount of acid, but would do so if longer time wore allowed. 
The concomitant formation of dextrin seems to point to the fermenta- 
tion process as a normal preparation of the starch for more rapid 
transformation into sugar in the duodenum under the influence of tho 
pancreatic juice. Only sugar and achrodextrin are found in tho 
small intestine. The pancreatic secretion has some influence in changing- 
achrodexipin into sugar, but part of the process is without doubt tho 
continuation of the fermentation. The intestinal juice does not seem 
to have much influence on the formation of sugar in the small 
intestines. 

D. F. 


Oil toe Quantity of Carbonic Acid Excreted by toe Human 
Skin. By H. Aububt (Pfliiger s Ai*chiv. f. Physiologie, Bd. iii, 
Heft 11, pp. 539—552). 

Veht various estimates have been made of the quantity of ciubonio 
acid excreted by the skin, the differences dopeudiug to a groat extent 
on the methods of calculation adopted by different cxpeiumontorH. 

Gerlach estimates the amount at fi-om 8 — 9 gi-ains in tho 2i< hours ; 
Keiuhard gives it as 2*23 gi*ams on an average ; while Scliarling states 
the amount at 32 grams. In order to determino the amoniit with more 
accuracy, Auhert, instead of calculating tho quantity excreted by tho 
whole surface from that evolved in a given time from a restneted 
portion of the skin, adopts the method of enclosing tho whole body, 
with^the exception of the head, in an air-tight chamber, through which 
^ntilation can be effected by means of a measured current of air free 
&>m carbonic acid. The air of the perspiration chamber is diawn 
through bulbs (Schulze’s) filled with titrated solutions of caustic 
baryte for the purpose of absorbing the carbonic acid. The minute 
details of the apparatus must be read iu the original. Each experi- 
ment lasted for a period of two hours. ^ 

After the necessary corrections have been made for the carbonic acid 
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remaining in the chamber, it was fonnd tlrnt, as the moan result of 
hevoral observations, the maximum quantity of carbonic acid given 
off by the skin, in the 24 honi*s was 0*3 gi’ams ; the minimum was 
2*3 grams, and the average 3*87 grjims. 

When the quantity excreted by the head is approximately determined, 
the whole quantity is estimated at 4 grams of carbonic acid in the 24 
hours. 

This quantity, however, must not bo regarded as constant, for it is 
liable to variations under different bodily conditions, sucb as exercise 
and, to a gi*eat extent, on tomperature. The influence of temperature 
in increasing the carbonic acid is seen in the experiments. It is pro- 
bably due to the increased cutaneous circulation. 

When compared with the amount of carbonic acid given off by tho 
lungs (c. 000 grams), the quantity given off by the skin will bo seen 
to be comparatively insignificant, and little error will be committed if 
the quantity of carbonic acid in the exposed air be taken to represent 
the carbon excretion of the body. 

Expeinmeuts were also made with limited surfaces of the body, such 
as the hand. The results show that such determinations cannot bo 
applied to the whole sui'faco, as all parts of the body do not excrete 
carbonic acid in the same proportion. This explains many of the 
differences in the estimates of previous observers. 

D. i\ 


On the Expulsion of Carbonic Oxide and Nitric Oxide lh>]n 
Blood. By S. Podolinski (Pfliiger’s Arehiv, f. Physiologie, Bd. 
vi, Heft 11, pp. 653—555). 

Dondeks recently showed (see this Journal, March, 1872, p. 253) that 
carbonic oxide may ho expelled from blood by indifferent gjuses, and 
Zuntz (Ghem, Soc. J., 1872, p. 809) has succeeded in separating it by 
means of tho Torrioellian vacuum. Podolinski, under the direction of 
Heraiaaii, makes fuither researches on this subject, and extends them 
to nitric oxide. He finds that when small quantities of blood satu- 
rated with carbonic oxide ai*o thoroughly mixed witli hydrogen, tho 
carbonic oxide is thoroughly expelled in the coiu’so of half an hour. 
Oxygen acts niox*e rapidly. Jn regard to blood containing nitric oxide, 
hydrogen also expels the nitric oxide, hut loss rapidly than in tho oaso 
of oarbouio oxide. Hydrogen alone was experimented with in order to 
avoid the formation of nitric peroxide. Henco tho nitric oxide com- 
pound of haemoglobin, as well as tho caibonic oxide compound, stands 
in the same category as oxyhaemoglobin. Tho oi’der of stability is the 
oxygon, carbonic oxide, and nitric oxide hsemoglobin. Each can bo 
expelled by the one immediately following, and each also more easily 
expelled by the one immediately preceding that by any other indiflerent 
gas. 


D. P. 
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New Experiments on Hespiratory Combustion. Oxidation of 
Sugar in the Arterial System, By A, Estor and 0. St. Pii!,rrb 
(C ompt. rend., Ixxvi, 54). 

Bt injecting a solution of glucose into tHe femoral vein of a dog, and 
immediately examining blood from the femoral artery on tbo other side, 
the authors find that the gluco&o is rapidly destroyed, and that dm’ing 
its presence the oxygen disappears. Ai the result of their experiments, 
they consider that respiratory combustion ocenrs in the artei-ies. 

W. A. T. 


Distribution of Iron in the Constituents of the Blood. By 
Boussingault (Compt. rend., Ixxv, 229). 

100 parts of dry fibrin vrere found to contain 0*0466 iron ; the dried 
corpuscles, 0 350 ; the dried albumin, 0*0863. The coi’puscles, there- 
fore, contain seven times as much iron as the fibrin, and four times as 
much as the albumin. 

H. W. 


Contribution to the knowledge of Heemoglobin. By 

E. Rat Lawkbster (Proo. Roy. Soc., xxi, ?8). 

Relates to tbe spectroscopic detection of hsemoglobin, and its occur- 
rence in animal organisms. The chief results have already been given 
in this Journal (p. 265 of last volume). 

H. W. 


Physiological Action of Quinic Acid and Ferric Chloride. By 
Rabutbau (Compt. rend., Ixxv, 219). 

Quinic acid, like nearly all vegetable acids, is burnt in the organism and 
exerts no physiological action. Its alkali-salts are thereby conveitod 
into bicarbonates, which render the unne alkaline if tliey are taken in 
bufl&cient doses, e.|/., 5 — 6 gi*ams in a day. 

Ferric chloride, as the author has previously shown, is reduced by 
contact with proteids and various other m*gaiiic substances, and uiulor- 
goes a like change in the organism. 

H. W. 


Behaviour of Potassium lodate in the Animal Organism. By 

F. Mulbens (Ann. Chim. Phys. [4], xxv, 157). 

The iodate is redneed in the organism, and converted into iodide. The 
iodide itself is harmless, but the iodate is an actual poison. 

H, W. 


A new kind of Calculus from Oxen— Magnesium Lithurate. 

By Gr. Roster (Ann. Chem. Phai-m., dxv, 104—107). 

A YDTBRlNi^Y supgeon at Pietrasanta in Tuscany, noticed that the oxen 
employed in agricultural operatious in the ueighbouibood, fi*om time 
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to time passed calcnli with their tiniie. These were atibinlttcd to ihe 
autlior for examination. lie liaa not been able to obtain any precise 
information with regard to the eivcnmsfnnecs under which tliey are 
formed, but has only ascertained tliat they are noticed in tlio ease of 
heavily worked beasts, which ai*e chiefly ted on the juicy stems of the 
maissc-plant. Tlie lavgebi stone weighed 1*02 grams, the smallest 
*15 gram ; they are light, although they do not float on water, and are 
usually pale stow-ycllow in colour, though sometimes they occur of a 
greyer tinge. 1’hcy cannot bo crushed between the fliigei*&, but are 
easily pulverised in a mortar ; tinder the microscope long transparent 
prisms ai*e distinguishable in the powder. 

It is found that the calculi consist of the magnesium salt of a nitro- 
genous acid, together with traces of calcium carbonate and slimy 
matter. This salt is readily pmufied by repeated reciystallisation from 
boiling water. 

Boiling water dissolves a considerable quantity of the pulverised 
substance, fi*om which it separaics on cooling in the form of a crystalline 
snow-white, glistening pi-ecipitate, consisling of transparent monoclinio 
prisms truncated by two planes at either end, and fine needles. Con- 
cordant dctermiiiations of the various elements in diflerent samples 
lead to the formula CaoH ohTjlMgOn, or OwHooNaMgOia; on the whole 
the values found agree somewhat bettor with the former.* 

On adding hydrochloric acid to a warm saturated solution of the 
magnesium salt and allowing it to stand, fine snow-white needles of an 
acid melting at 200^ separated; after recvystallisation from boiling 
water, in which the acid is moderately soluble, the melting point became 
205®, but it was not raised beyond this by further recrystallisation. 
This acid the author terms lithiulc acid, 

H. E. A. 


Spontaneous Alcoholic and Acetic Fermentation of the 
Lively and Physiological Alcohol in Human Urine. By 
A. Bkcuamp (Oompt, i*end., Ixxv, IHSO). 

The entire liver of an auinml just killed, when washed with distilled 
water and immersed in creosoted water contained in a vessel from 
which all air has been expelled by a cuvi'cnt of carbon dioxiilo gjiH, soon 
begins to disengage carbon dioxide, bydrogen, and a little hydrogen 
sulphide. In three or four days, the liver and the water in wliioh it 
has been lying, are found to have lioooiue very acid without having 
acquired any putrefactive odoin*. On examination, not aide (juantitios 
of alcohol and acetic acid can bo detected, bt'bidob auotbor acid which 
appears to be lactic acid. 

The author has previously shown tliat a similar change occurs 
within eggs, the contents of which have been broken down by violent 
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shaking. The albuminoid matters in either instance take but little or 
no part in the phenomenon, T^^hile the glucose and glycogenic matters 
present disappear. The author attributes the fermentation to tlio 
action of the microzymas of the liver and of the yolk of egg, and the 
organic forms evolved from them. In the above exporimont, the 
microzymas become, for the most pai*t, evolved into bacteiia, but the 
microzymas are themselves active. 

There appears, therefore, no reason why alcoholic fermentation may 
not occur in the hver of a living animal, and the author has, conse- 
quently, sought for alcohol in tho urine. This he has found in sufB.ciont 
quantity to identify it by inflaming it, in the urine of elderly persons 
not making use of alcoholic drinks. The urine of younger persons does 
not yield equally decided results. E. D. 


Antiseptic Properties and Physiological Action of Sodium 

Silicate. By A. Rabuteau and Papillon (Oompt. rend., 

Ixxv, 1030). 

PuBTHER experiments have confirmed the results previously announced 
(an abstract of which has appeared in this Journal, vol. xi, 85), except 
^at in certain cases the antiseptic effect of the salt is temporary. 

Action upm Blood . — ^Fresh blood, to which had been added 1 per 
cent, of sodium silicate, remained inodorous and free fr'om vibrios and 
bacteria for eight days; after that time a feeble odour of decomposition 
became perceptible. The globules of the blood were completely dis- 
solved in about an hour after the addition of the silicate. 

Action njfon Pns . — One per cent, of salt added to pus which had been 
obtained five days before from a purulent pleurisy, and was cxlialing a 
disagreeable odour, stopped the decomposition ; it became inodorous 
and remained so at the end of six days. The globules were not dis- 
solved, but in a second experiment with a larger proportion of tho salt, 
the solution was complete. 

Adion vjpun Fresh ox bile, with 1 per cent, of the salt, showed 

no sign of decomposition at tho end of ten days. 

Adion uj^on Egrj.—Ajx egg beaten up with 1 gi^am oC the silicate 
presented no trace of putridity at the end of twenty days. 

Action upon the Siuapinic Fermentaiiou . — One of Rigollot’s sinapino 
plaisters, ^pped in a dilute solution of the salt, produce no rubeiaotaon 
of the skin. When the rubefaction has been produced by one of tho 
ordinaiy plaisters, the silicate will cause the pain and tho redness to 
disappeai*. 

J. B. 


Chemistry of Vegetable Physiology and Agriculture. 


InfliieiLce of the Speotrom Colours on the Decomposition of 
Carbon Dioride by Plants. By W. Ppeffes (Poffg. Ann., 
cxlvm, 86— 99). ^ ’ 

These esperiments have been already given (Versuohs.Siat Organ., z, 
36b; Che7n. 8oc J. ["i], x, 1107). The author remarks tliat Muller 
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does not give sufl&ciont details of his experiments to allow of a fall 
criticism, but that the small quantity of carbon dioxide decomposed 
was evidently prejudicial to the results. Lommel’s later experiments 
(Pofjg. An7i., cxlv, 442), only show that more gi*owtli lakes place 
under the influence of the middle red rays than under that of the outer 
red rays. 

E. K. 


The part borne by Chlorophyll in the Assimilative Action of 
Plants and the Spectrum of Leaves. By E. Ci inland 
(P ogg. Ann., cxlviii, 99 — ^116). 

The author suggests that chlorophyll is the pi’oduct rather than the 
producer of assimilation, which is more probably duo to the proto- 
plasmic granules with which the colouring matter is associated. 

Young plants of ScropJutlaria nodosa and Pknseolus muUiflorm grown 
in the light, transmitted through a strong alcoholic solution of chloro- 
phyll, flourished better than similar plants grown in total darkness ; at 
the end of the experiment, which lasted nine days, the solution, though 
unchanged in colour, was slightly moditiod, as shown by the almost 
total disappearance of Band HI. Comparisons of the spectrum of 
alcoholic solution of chlorophyll at diftcront temperatures, and of 
alcoholic and ethereal solutions alone and mixed with water, glycerin, 
and soap-watoi', did not fully confirm the view of Kraus (Butanischu 
Zeltmig^ 1872), that the displacement of the dark bands is caused by 
the diflerence in density of the solvent of the chlorophyll, and that the 
greater the density the greater is the displacement which takes place 
towards the red end of the spectrum. 

Though in some cases, as in Foussner’s experiments {Monafsber, d. 
Alcad. d, WisseHHvh. in Berlin, 1865), with saline solutions at different 
temperatures, an apparent displacement of the bright bauds occurs, yet 
the dai’k bands, measured from their point of maximum intensity, are 
not displaced ; no light, therefore, is throwm by those experiments on 
the cause of the disphicement of the dark bands in the spectium of 
leaves. The mixture of water, glycerin, or soap- water with an alcoholic 
solution of chlorophyll, causes the cessation of fluoresoeiice, but tho 
purely mechanical mixture of these substances with an ethereal solution 
produces no such action. 

E. K. 


Effect of Coal-gas upon Trees and Shrubs. (Dingl. Polyt. J., 

cevi, 845). 

A SBKIES of experiments was tried in Berlin in order to dotormino the 
amount of damage done to the roots of trees and shrubs by gas oscaping 
from pipes through tho soil, and thus coming in contact with them. It 
was found that even so small a quantity of coal-gas as 25 cubic foot 
per diem, distributed in 144 square feet of ground, and at 4 foot deep, 
thi'ough 576 cubic feet of earth, killed in a shori time the rootlets 
of trees of every kind which came in contact with it, and that this 
damage was sooner done, thq firmer and dosor the surfiaco of tho 
ground above. 


W ft 
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Chemical Researches on the Ripening of Grapes. By 
E. PoLLAGCi (Gazzetta Ohimica Italiaiia, ii, 392 — 394). 

The autlior has proved, by a comparison of theamoant of snj^av and of 
acid in the external and internal poitions of the fiesh of tho tVuifc, that 
the part nearest the centre contains more of tho acid principle, and is, 
consequently, the last to ripen. During the ripening, the amount of 
sugar goes on increasing to a certain pomt, and theu remains station- 
ary, whilst the proportion of acid still continues to decrease, so that 
the grape mxu»t be considered to be ripe, not, as heretofore, when tho 
amount of sugar ceases to increase, but rather when the acidity no 
longer diminishes. 

The paper is accompanied by a table of the i-osults obtained with 
Aleatico, Procanico, and white Muscatel grapes, gathered during the 
months of August, September, and October. 

C. E. O. 


On the Composition of the Seeds of Two Varieties of Cane. 

By A. OossA (Gazzetta Ohimica Italiana, ii, 373 — 379). 

At the time of cutting a large crop of sugar-canes at Ohivasso, in 
Piedmont, it was found that about half of them did not yield any 
su^r, the plants having all the characters of the common oano. This 
evidently depended on the quality of the seeds sown, which, on exami- 
nation, proved to be of two kinds. Of these the sugar-yielding variety 
is of a shining black, whilst the others have a reddish shade, the 
latter also weigh more, germinate more easily, and contain less water, 
fatty suhstance, ^d nitrogen than the former, but the ash of the husks 
contains moi*e silica. These two varieties of seeds were from successive 
reproductions of the plants, and it would seem that hybridization with 
the common cane is one great cause of the deterioration. The author 
concludes by suggesting that this deteriomtion, and the ready altora- 
biUty of the canes when cut, render the cultivation of the beet-root far 
more advantageous than that of the sugar-cane. 

0. E. a. 


Composition of the Ash of the Leaves and Fruit of the Lemon 
Tree. By A. Goss a (Gazzetta Ohimica Italiana, ii, 335 — 392). 

The author, after stating that the only article in i*elation to this sub- 
ject which he has been able to discover, is an analysis of tho ash of 
lemon seeds by Souchay, proceeds to detail the results of his examina- 
tion of the fimit and leaves of the lemon grown in Sicily. Ho gives 
the percentage of water, organic matter, and inorganic matter in tho 
leaves, and a complete analysis of their ash; also the amount of rind, 
parenchyma, seed, and juice contained in the fruit, analyses of the ashes 
of eac^ part, and likewise the amount of water, of organic and of in- 
orsranic matter in the juice. The results ai*e given in the following 
table ; — 
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Leaves. 

Rind. 

Parenchyma. 

Seeds. 

J nice. 

Potash 


10*13 

34.-42 

13 *99 

41 -SO 

St *56 

Soda 


1-78 

2 07 

1-50 

1 88 

1 12 

Lime 


61 *83 

88-87 

43 -98 

16-73 

15 19 

Magnebia 


11-06 

11 *33 

11 -78 

4-52 

4*85 

Sulphuric anhydride . . 


4 83 

3 44 

3 69 


1-94 

Phosphoric anhydride 


4-67 

8-38 

22 26 

29-18 

15-63 

Sihea 


a -IS 

0-66 

1-60 

1-13 

1-77 

Undetermined matter 
loss 

and 

2-17 

0-83 

2*20 

1*26 

1-64 



100 

100 


100 

100 

Ash in 100 ports of 
substance 


12-36 

6*982 


2-831 



The leaves in the natural state contain 56*61 p. o. water, 38*03 
organic, and 5*36 mineral snbstance ; the juice contains 86*22 p.c. 
water, 12*32 organic, and 1*46 mineral snbstance. A lemon weighs on 
the average ?5*3 grama, and contains in 100 pts. : 15*66 rind, 4*51 
parenchyma, 1*06 seeds, and fS*?? juice. 

The amount of potash in the ashes of the rind, seeds, and juice of 
the fruit is large, as is also the percentage of phosphoric anhydride in 
the ashes of the parenchyma and seeds. The author concludes his 
paper with a physical and chemical analysis of the soil in which the 
plants were grown. 

0. B. G. 


On the Leaves of Eucalyptus globulus. By A. Rabutea.(j 
(Gompt. rend., Ixxv, 1431). 

An alcoholic extract of these leaves freed from resin by water acidu- 
lated with hydrochloric acid, and fi*om tannin by a salt of iron, gives no 
precipitate either with iodine in potassium iodide or with phospho- 
molybdic acid. The author considers this a proof that the leaves contain 
no basic principle analogous to tho alkaloids. 

J. B. 


Composition of Olive-Cake (Landw. Yei^sucbs-Slationon, xv, 466). 


A SAMPLE from Spain, which had been suljected, as usual, to two 
pressings for the extraction of the oil, had the following percentage 
composition : 


Moisture 10*77 

Albuminoids 8*56 

Batty matter 25*69 

Crude fibre 28*64 

Non-nitrogenons extractive matter .... 22*36 
Ash 3 98 


The cake is used in Spain as fuel. It may prove soi'viceablo as a 
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cattle-food. More oil migM probably be extracted witb carbon snl- 
pbide. 

R. W. 


Oxx the FimctioiL and Transformation of Fungi. 

By A. Be CHAMP (Compt. rend., Ixxv, 1199). 

TJstdbe tbe term the author includes all the organised forms, 
from molecular granulations to mycelium, which have appeared in 
the solutions examined : in this sense Bacteria and beer-yeast are 
fungi. 

In one series of experiments upon an aqueous solution of cane-sugar, 
the following substances were used as ferments : — 

1. Fungus developed in the filtered product of a normal alcoholic 
fermentation. 

2. Microzymas, simple and coupled, produced in the washings of a 
sample of yeast. 

3. Fungus, composed of mici*ozymas, bacteria, and mycelium, formed 
in a water-butt. 

In each case the products were alcohol and acetic acid, and the 
appearance of the ferment was unchanged. In a similar experiment 
with raisins covered with oSditwa, alcohol and acetic acid were formed ; 
and afterwards the ferment consisted of several forms of cells, many 
baHieria and other filiform ferments ; but notwithstanding the preseneo 
of the latter, the amount of acetic acid formed was small. 

Other experiments were made with the fungpis which develops 
itself in solutions of pm’e tannin ; with the microzymas which cause 
the^ liquefying of gelatin jellies ; with the microzymas and small colls 
which are found in snuff, on the petals of Euhinia pseudo-anicia, on tho 
cornflower, &c. In each case alcohol and acetic acid are tho normal 
products, and in some cases lactic acid appears, even without tho pre- 
sence of bacteria. 

a second series of experiments, fungi from various sources ami 
moist yeast were added to creosoied solutions of cane-sugar ; one only 
need be given. When a fungus was used which had been foimofl in a 
solution of tartaric acid, and consisted exclusively of a slender ontimgled 
mycelium, the tubes of which were filled with thin gi'anulations, llicre 
was no disengagement of gas and no foinnatiou of alcohol, and only a 
very small qi^tity of acetic acid. Tho filaments of the mycelium 
were mostly disentangled, and there was no other product cxcc})t free 
microzymas. The myceUum and microzymas from this experiment 
were then introduced into a mixture of the starch of feoula and moist 
yeast. In five days the starch was liquefied, and carbonic acid was 
disengaged. Three days afterwards all the mycelium filaments liad 
disappeared, and in their place were myriads of microzymas, simple 
and coupled together, thus showing a retrogression of mycelium into 
miexosymas analogous to that which takes place with beer yeast under 
the same conditions. 


J. B. 
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On the Physiological Theory of Alcoholic Fermentation by 
Beer-yeast, By A. Be champ (Oumpt. rend., Ixxv, 1036). 

Two yeasts, apparently identical and pure, do not always yield the 
same results. Under the same conditions, yeast from the same lot 
always pi'oduces a like quantity of acetic acid ; but, other things being 
equal, one sample of yeast may produce four times as much acid, or 
may require a period four or five times as long to complete the fermen- 
tation as another. Contact with the air, even with a large surface, 
far from augmenting the quantity of acetic acid, diminishes it, but 
generally shortens the period required for the fermentation. 

In experiments made in apparatus where the air was displaced by a 
current of carbonic acid gas, from two to four times as much acetic acid 
was produced as in similar experiments made under exposure to the air. 
It is possible to produce in a saccharine solution a weight of acetic 
acid greater than the dry weight of the yeast used ; the acid cannot 
therefore come from the yeast. The better the yeast is nourished in 
the solution, the less is the amount of acid produced. An increase of 
temperature shortens the duration of the fermentation, and augments 
the amount of acid. Prcsbure increases the quantity of add. 


On the Power which Certain Substances possess of Preventing 
Putrefaction and the Development of Protoplasmic Life and 

of Fungi. By P. Obage Calvert (Oompt. rend., Ixxv, 1016; 

Proc, Roy. Soc., xx, 1872, 197). 

In experiments made upon a solution of albumin to which was added 
one-thousandth part of each of the substances whose antiseptic pro- 
perties were to be studied, results were obtained which may be 
divided into four classes : — 

1. Those substances which entirely prevent the development of pro- 
toplasmic life and of fungi : these are phenol and cresol. 

2. Those which prevent the development of vibrios without stopping 
the production of fungi: zinc chloride, mercuric cbloiude, and zinc 
snlphophenatc. 

3. Those on the contrary wliich permit the production of vibrios, 
and px’eveut fungi : lime, quinine sulphate, pepper, and prubsic acid. 

4. Those which prevent neither the production of protoplasmic lifo 
nor of fungi: sulphurous, sulphuric, nitric, ai’senious and acetic acids; 
caustic potash, soda and ammonia; solution of chlurino; sodium, 
calcium, and aluminium chlorides; cidcium hypojhloriie; potassium 
chlorate; calcium sulphate; feiTous sulphate; calcium bisulphate; 
sodium thiosulphate ; sodium phosphate ; calcium phosphate ; potassium 
permanganate, potassium and sodium sulphophcnates, picric add ; tur- 
pentine ; wood-charcoal. 

Acids, while not preventing the development of vibrios, facilitate 
the production of fungi : this applies especially to sulpbui'ic and acetic 
acids. Alkalies, on tho contrary, are not fiivourablo to the production 
of fungi, but favour the development of vibrios. Zinc chloride and 
mercuric chloride completely prevent tho development of animalcules, 

VOL. XXVI. 2 V 



406 


ABSXRA.OTS OF OHEMOAL PAPESS. 


but do not stop the formation of fhngi. Chlorine and calcium hypo- 
chlorite only stop the production of vibrios wlion employed in ^ji'cat 
excess, and when calcium hypochlorite is so used, it acts with violence 
upon the proteic matters, producing a disengagement oE nitrogen. 
Quinine sulphate completely stops the formation oi fungi, and this fact 
leads to the supposition that, as quinine sulphate is remarkably olhca- 
cious in cases of intermittent fever, this malady may bo caused by the 
introduction into the human economy of fungoid bodies. This seems 
all the more probable when it is cf*nsidercd that this fover only exists 
in swampy countries where there is much decompositiou of vegetable 
matter. Wood-charcoal possesses no antiseptic picporties : it absorbs 
the putrid gases produced and causes their oxidation. 


Note on the origin of Bacteria, and on their relation to the 
process of Putrefaction. ByH. 0. Bastian (Proc. Bioy. Soc., 
xxi, 129-131). 


Analytical Chemistry, 


Preparation of pure Soditma Silicofluoride, and its use in 
Volumetric Analysis, By P. Stolba (Zeitschr. anal. Ghom., 
xi, 199). 

A SATURATED Solution of common salt, or rock-salt, is mixed with a 
quantity of silicofluoric acid sufficient to produce a copious precipilafe. 
This precipitate, which consists mainly of sodium silicofluoride, but 
likewise contains, as silicofluoride, nearly all the potassium that was 
present in the common salt, is separated by filtiation, and a portion of 
the flltrate is added to the silicofluoiic acid to be used for precipitation. 
A pi'ecipitate of sodium silicofiuoi'ide is thereby formed wliicli cai'rios 
down with it all the silica dissolved in the silicofluoric acid. The 
liquid is then filtered ; the pure silicofluoric acid thus obtained is mixed 
with the purified solution of sodium chloride ; mid the sodium silico- 
fluoride thereby precipitated is washed by decantation with about ten 
times its volume of distilled water, till it no longer exhibits any 
chlorine reaction, and then thoroughly di*icd. 

Pure sodium silicofluoride is recommended by the author for use iu 
volumetric ^analysis. It reacts with alkalis in the manner bhown by 
the equation — 

2]sraP.SiF* + 2]!ira*0 = CNaF + SiO^. 

Consequently 47 grams of sodium silicofluoride will be decomposed by 
1000 cub. cents, of a normal solution of caustic alkali. On account of 
the difficult solubility of the salt, however, it is best to use a deci- 
normal solution (containing 4v grams in a litre). 


H. W. 
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Mitscherlich’s Test for Phosphoras. By 0. SoniFFERDEOKEa 
(Zeitsch. AmiL Ohem., xi. 270 — 282). 

The distillate obtained during the performance of Milscherlich’s test 
for phosphorus was oxidised by chlorine and precipitated by magnesia- 
mixtm'e. This precipitate contained from 46 2 to 78 7 per cent, of the 
free phosphorus piesent in the origmaJ mixture. 

It is, of coarse, necessary to continue the distillation till no more 
luminosity is observed in the condenser, and the luminosity should be 
confined to the condenser, as, if it takes place in the receiver, an undue 
loss of phosphorus is likely to take place. 

T. B, 


Volumetric estimatioii of small quantities of Arsenic and 
Antimony. By A. Houzbau (Compt. rend., Ixxv, 1823). 

It is well known that the trihydiides of arsenic and of antimony pre- 
cipibate a solution of silver nitrate according to the equations — 

12AgN03 + 2 AsH 3 + 3HaO = I 2 HNO 3 + 12Ag + AS 3 O 3 , 

SAgKOs + SbHa = 3 HNO 3 + Ag3 + Sb, 

and the author proposes to utilise these reactions in order to estimate 
small quantities of those metals. 

The gas generated in ]Mai»bh’s apparatus is passed into a measured 
volume of silver solution of known strength, and when the precipitation 
is complete, the excess of silver nitrate is estimated by means of a stan- 
dai'd solution of sodium chloride — 

Ag = 011574 As. Ag = 01867 Sb. 

The arsenions acid may also be estimated directly by precipitating the 
excess of silver with hydrochloric acid, and titrating the filtered liquor 
with a standard solution of permanganate. Satisfactory test analyses 
are appended, showing that the method is capable of yielding tiust- 
worthy results. 

J. W. 


Colorimetric Method for the estimation of Manganese in Iron 
OreSj Cast-iron, and Steel. ByP. Pichard (Compt. rend., 
Ixxv, 1821—1823). 

The method depends essentially upon the conversion of the manganese 
into an alkaline permanganate, and the subsequent comparison oi the 
colour of the solution so obtained with that of a similar solution con- 
taining a known weight of manganebo. The details are briefly as 
follow : — 

0*1 gram of finely-divided material is first carefully oxidised by 
calcination, and then fused with 2 or 3 decigrams of bodium carbonate. 
The mass is dissolved in 5 c.c. of nitric acid, to which one drop of 
hydrochloiic acid has been added, and the manganese is oxidised, after 
the addition of 10 c.c. of water, by boiling the solution for a short time 

2 F 2 
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with 0-5 gram of lead peroxide. The clear liqaor is snbsoqucutly 
decanted into a test-glass graduated into 500 c c. The siaTidnrtl FioIu- 
tioD. of permanganate is prepared of huch a streiigih iliat 10 milli- 
grams of manganese are contained in 1 litm of tbo solution. 

Specimens of iron, or of iron-ore, seldom contain more than 5 ])er 
cent, of manganese. If, themfore, 01 grnrn of inaiei*ial bo tiikou for 
analysis, and the solution obtained therefrom be dilntod until tlio tint 
corresponds exactly witli that of the standard liquor, then every 100 c.c. 
observed will represent 1 per cent, of manganese in the sample under 
examination. 

J. W. 


Gravimetric estimation of Manganese. ByB. Fbesisntus 
(Zeitschr. anal. Chem., xi, 290). 

Fiskbneb objects to the estimation of manganeso by precipitation of 
the solution (not too acid and free from ammoniacal salts) by sodium 
carbonate and boiling for a short time, on the gi'ound that the precipi- 
tate always contains sodium salts ; this Prosenius finds to ho coi*rect : 
these salts, however, can be thoroughly washed out from the ignited 
manganoso-manganic oxide by boiling water; moreover, after washing, 
manganese is always found in the washwaters, which must therefore bo 
evaporated to dryness and treated with boiling water so as to regain tlie 
manganese contained in them Rose’s method of precii>itatiou as 
hydmte by caustic potash also causes manganese to bo coniainod in the 
washwaters ; the precipitate retains only traces of alkaline salts which 
can be readily washed out after ignition. 

Precipitation as hydrated dioxide from acetic acid solutions by means 
of chlorine causes the foimation of a little permanganate which must 
be reduced by means of alcohol ; much alkaline salt is cunlamcd in the 
precipitate ; this can not be perfectly washed out fi*om the ignited pre- 
cipitate by boiling water ; hence the precipitate must be dissolved in 
hydrochloiic acid, and thrown down again by ammoniiiin sulphide or 
sodium carbonate. 

0. R. A. W. 


Analysis of Pig-iron and Steel. By F. K css leu 
(Z eitschr. anal. Ohem., xi, 249 — 270). 

1.^ Estmatioyi of Iron , — ^The author adopts a modification of the volume- 
tric method depending on the use of potassium bichitimale. Pui‘o 
potassium bichromate is prepared by fusing the salt in a glass bulb placed 
in a bath of fused bichi’omate ; the inner part of the salt thus prepared is 
found to be pei fectly diy and undeeomposed. A weiohed quiintity of this 
pure salt is added to the solution containing the iinn (reduced to the 
ferrous state by the action of stannous chloride, excess of this latter being 
decomposed by the addition of mercuric chloride), and then a normal 
solution (4*91 gram per litre) of the bichromate is run in. The end of 
the reaction is noted by adding excess of bichromate, then a fciTous 
chloride solution till the blue colour with potassium ferricyanide re- 
appears. If copper be present in any quantity, it must be removed by 
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precipitation with snlphnretted hydrogen, before the iron is estimated. 
The anthor, from his experiments, iixos the oxidation-equivalent of 
potassium bichromate as equal to 49-1. 

2. JEJstimaiimb of Maurjauose , — The following solutions are required : — 

a, A deoinormal potassium permanganate solution, containing 
3*16 gram pure salt per litre. 

h. An antimony chloride solution, prepared by dissolving 14*6 gram 
pure antimony oxide in concentrated hydrochloric acid, and 
diluting to 1 litre. This solution is titrated against the per- 
manganate. 

Solutions of sodium carbonate, sulphate, and acetate are required, 
containing respectively 200 and 500 grams of the crystallised salts 
per litie; concentrated and dilute acetic and hydrochloric acids, 
sulphur dioxide solution, and saturated bromine water must also be 
prepared. 

•06 grm. of the iron or steel is dissolved, the solution diluted to 
100 C.C., and neutralised with sodium cai*bonate solution, until a slight 
permanent precipitate is produced; this is dissolved by cautious 
addition of dilute hydrochloric acid : 1*2 c.c. concentrated sodium 
acetate solution and 1'2 c c. acetic acid, or in their place 3 c.c. sodium 
sulphate solution are then added, and the liquid, after dilution and 
boiling, is made up to 300 o.o. and filtered. 250 c.c. (= *55 gram of the 
substance) are placed in a GOO c.c. fiask; 150 c.c. water, 100 c.c. 
bromine water, and 2 c c. sodium acetate solution added ; after an hour, 
6 c 0 . of the latter solution are further added, and at the end of another 
hour, 12 c.c. of the same substance ; the liquid is then warmed in the 
water-bath till all excess of bromine is diiven off. The precipitate is 
collected and washed well with dilute sodium acetate solution. The 
filter, with the precipitate, is then treated in a porcelain basin with 
5, 10, or 15 c.c. of the antimony solution, 15 c.c. strong hydrochloric 
acid are added, after a while, and the whole is digested till no trace of 
an undecomposed precipitate remains. lOO c c. water then are added, 
and the solution titrated vith the peimanganate solution. If the 
process is thus can-ied out, the difference between the number of c.c, 
permanganate corresponding to the c c. of antimony solution used, and 
the number of c.c. of 2 >ermaiiganate actually employed, multiplied by 
*5, gives the percentage of manganese (1 c.c. of the permanganate being 
equal to 0*5 per cent, manganese). 

Cobalt, nickel, or copper, if present, are precipitated along with the 
manganese, but, except in the case of cobalt, their influence on the 
manganese estimation is scarcely perceptible. 

M. M. P. M. 


Estimation of the Ammonia contained in Coal-gas. By 
A. Houzeau (Compt. rend., Ixxvi, 52 — 54). 

The process recommended by the author consists in passing the*gas 
throngh 5 c.c. of dilute sulphuric acid, contaiuing *30625 gram of 
H 2 SO 4 , until the liquid, which must be tinged with litmus, assumes a 
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blue colour. The current of gas is arrested, and the volume which lias 
passed noted. It contains T0626 gram of Nils. 

^ W. A. T. 

Copper Solutions for the Estimation of Sugars. 

By L. Possoz (Compt. rend., Ixxv, 1830). 

On treating the different copper solutions employed in estimating 
sugars with acid carbonates of the alkalis, or with carbonic acid, some 
of the copper is precipitated, and a liquid remains containing alkali 
carbonate and alkali copper tartrate. This solution is not acted upon 
by pure cane sugar 60° — 95° 0.), while it is reduced by invert suf?ar. 
It also has no action whatever on cane sngar, and none, after reduction 
of its copper, upon excess of invert sugar present during the progress 
of the estimation. This, at least, appears to be what the author intends 
to assert, bnt his statements are somewhat ambiguous. 

E. D. 

SolubiUly Estimations in general, and Solubility of Cincho- 
nine in Alcohol, Chloroform, and Mixtures of the T?wo. 
By A. G. Ou DEMANS (Zeitsebr. anal. Ohem., xi, 287). 

The author attributes the difference in the results obtained by various 
chemists in determining the solubility of substances to differenco in the 
physical state of the body to be examined, to the existence of various 
isomeric or allotropic forms, aud to the diflBculty of keeping the tem- 
perature stationary for some time, so as to avoid snpersaturation or 
imperfect saturation ; also to impurity in the body and the solvent. In 
the case of cinchonine, he finds that alcohol and chloroform in a pure 
state can dissolve separately much less of the base than a mlxtni'c of 
the two can take up; at 17°, a mixture of 4 parts alcohol aud 1 of 
chloroform takes up a maximum quantity, which is seven times as large 
as that taken up by absolute alcohol, and twenty times as much as that 
dissolved bj pure chloroform. 

0. B. A. W. 

Testing of Quinine. By G. Biel (Chem. Centralblatt., 1872, 630). 

The author was induced hy the examination of an adulterated specimen 
of quinine sulphate, to investigate the methods of testing quinine. 
Liebig’s method does not detect all the foreign alkaloids of cinchona. 
Mann’s test does not distinguish between cinclionino and cinohouidino. 
The author separates out the cinchonine from the salt dissolved in 
sulphuric acid, by means of ammonia and ether. 

/3-quinidine is detected by dissolving the specimeu in Rochelle salt 
and adding am mo nia; and cinchonidine in the residue dissolved in 
Glauber’s salt. 

Yolumetrically the alkaloids can be easily detected by Kemer’s 
method, based on the different solubilities of the several freshly precipi- 
tated alkaloids in ammonia. 


G. T. A. 
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Estimation of Caffeine in Tea-leaves. 

By E, LiEVMNriiAL (Ohem. Centmlblatl., 1872, 631). 

Tub finoly.powdercd tcarleavcs arc heated for a few minutes with three 
times their quantity of chloi'oform, and when cold, the liquid is filtered 
off. The cldorofoi'm is then removed by distilLitiou, and tho residue is 
well washed with hot water and filtered ; the filtrate, on evaporation, 
leaves a crystalline mass of caffeine. The author extracted sufficient 
caffeine from 20 grams of tea to give the characteristic reaction with 
chlorine- water and ammonia. He has proved the method to be capable 
of yielding quantitative results. 

G. T. A. 

New Method for the Determination of Urea. 

By Tvon (Bull. Soc. Ohim. [2], xix, 3 — 6). 

The quantity of urea in urine can be very quickly determined by de- 
composing it with sodium hypobromite, and measuring the nitro^n 
thus set free.’*' The “ urometre *’ consists of a glass tube, 40 centim. 
long, the upper part of which (about one-fouHb), is divided into 
tenths of c.c., and provided below this division with a glass stopcock. 
This tube dips into a wider one, serving as pneumatic trough. The 
apparatus being filled with mercury, a solution of 1 oontig. of nrea in 
5 c.c. of water is introduced through the stopcock, and a little dilute 
soda is added, with wliich tho pipette has been rinsed out. The 
solution of tlie hypobromite is prepared by dissolving 5 grams of 
bromine in 30 gr. of soda-lye and 12’6 gr. of distilled water. 5 — 6 c.c. 
of this solution are then pnt in ; the reaction begins at once, and is 
finished by shaking the tube. After the vol. of niti’ogen has been read off, 
the apparatus is again filled with mercuiy and 1 c.c. of urine, diluted with 
4 c.c. of water, now treated in the same way. Tho quantity of urea 
found is always a little too high, because creatininef and uiuc acid arc 
also decomposed by the hypobromite ; this is of little importance for 
clinical rosoarcbes, a cori*ectioii, however, may be applied by subtracting 
4‘5 from each 100 of the nrea fonud. If an exact determination is 
required, the creatinine is I’cmoved by zinc chloride, the uric acid by 
basic lead acetate, and an excess of the latter by sodium phosphate. 
Oi’eatiniiie and nine acid may also be determined by the same pi’ocoss, 
by making first a determination with the pure urine, a second after tho 
crcfitinine has been removed, and a third after the pi^ecipitation of the 
uidc acid. If the urine contains albumin, it has to bo heated £1*81 in 
Older to coagulate it. 

On S« 

Determination of Free Acid in Patty Oils. By M. B urstyn 
(Zeitchr. anal. Cbom., xi, 283). 

100 C.C. of the oil to bo examined are agitated with one or two volumes 
of 90 per cent, alcohol, and tlie whole is left at rest until the liquids 

* A very similar method has already been proposed by Huefner {Joum, OJiem. 
Soc. [2], IX. — C. S. 

t In tho original it is always xwinted creatine, which docs not occur in urine, or 
in a very small quantity only. — 0. S. 
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havB separated. An alic^not part of the alcoholic liquor is then drawn 
ofE and titrated with soda-solntion. Satisfactoiy results were obtained 
by thus analysing mixtnres of olive oil and oleic acid. 


Chloroform as a Solvent and Means of Separation, for Vege- 
table Poisons in Forensic Investigations. By J. ITowak 
(Dingl. polyt. J., cevi, 422). 

By shaking the solution, first znade alkaline, with chloroform in the 
cold, the following are quickly and completely extracted : strychnine, 
quinine, quinidine, cinchonine, caffeine, theobromine, emetine, atro- 
pine, hyoscyamine, aconitine, veratrine, physostigmine, narcotine, 
codeine, thebaine, nicotine, and coninc. More slowly are brucine, col- 
chicine, and papaverine taken up from alkaline solution ; with the aid of 
heat Fabadilline, and in small quantity narceine. Picrotoxine goes over 
to the chloroform far more easily from acid than from alkaline solutions. 
2Teither morphine nor solanine is taken up by chloroform. By 
shaking the alkaline chloroform solutions of the above bodies with 
dilute acids, the bodies themselves are obtained pure, leaving behind 
any fatty or foreign matters in the chloroform. A systematic process 
of separation is devised, based on these facts. 

W. S. 


Drying Cliamber with Mica Walls. By A. 0. Oudbmajss 
(Zeitschr. anal. Ohem., xi, 289). 

A HOT-AIR drying chamber with walls composed of mica plates J to 
J mm. thick, affords the means of observing how the drying progresses 
without chilling the inside by opening the door to inspect the substances 
inside the chamber. 

0. E. A. W. 


Apparatus for the Determination of Gases in Liquids. 

By E. Eeichardt (Zeitschr. anal. Ohem., xi, 271 — 275). 

This apparatus consists of a flask which is filled with the water to bo 
examined, and is connected with a small gas-holdor consisting of two 
bottles. This gas-holder being filled with air-free water, tlie sample 
in the flask is made to boil until the whole of the dissolved gases have 
passed over into the gas-holder, the water in the latter being by this 
time heated to the boiling tempei-atm-’e by the steam from the flask. 
Finally the gases aro forced out of the gas-holder into a tube standing 
over mercury and treated in the usual way. 

Successive examinations of the same sample gave concordant 
results. 


T. B. 
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Technical Chemistry. 


On Certain Injuries received by Thermometers during Trans- 
port. (Dingl. polyl. J., ccvi, 240 — 241). 

In the carriage of parcels of thei*mometcrs, tlic boxes containing them 
are freqnenUy overtnrncd anti bhaken by accident, whereby a portion 
of the mercury in the instrnmenis is separated from the main column 
and bangs in tlie upper part of ibo tube. It is generally easy to unite 
this portion of the mercury with that in the bulb by holding the ther- 
mometer vertically 2 or 3 inches above a piece of cai*d, and letting it 
fall vertically upon the card, or whilst firmly holding it in the right 
hand, striking with the arm snoiartly against the palm of the left 
hand ; or further the thermometer may be fastened to a piece of string 
and swung around, as with a sling, bnt with caution, and not too 
rapidly. In many cases the adhering particle of mercury is so small 
that its weiglit is not sufficient to overcome the adhesion to the side of 
the glass tube ; the following plan of procedure is then recommended : — 
The instrument is inclined at an angle of from 20 to 40 degrees, so 
that the bnlb stands higher than the tube, and a blow with a flat piece 
of wood is given in the direction of the thermometer-btem. The mer- 
cury in the bulb is thus jerked forwards, and uniting with the detached 
portion fills the entire tube. If the thermometer bo now slowly and 
cautiously brought into such a position that the mercury begins to flow 
back towards the bulb, the united column may genei'ally be returned 
to its proper place. In the place where the separation has occurred, a 
small air bubble is generally found, as thermometers are seldom com- 
pletely free from air, but by following the above recommendation, this 
difficulty may be almost always overcome. 

W. S. 


Salt Manufacture. By A. Patbea (Ohem. Centr., 1872, 632). 

A PAPER contiibutod by the author to CEnterr, Zeifung., v., 20, 289, on 
the possibility of producing a purer salt, with a smaller amount of bye- 
products, and of obtaining the latter in sucli a manner jus to diminish 
the labour of fitting them for commercial purposes. This ho thinks 
can’ be done at a less cobt than at present, and without making any 
great change in existing arraugomonts. 

G. T. A. 


Contributions to the Theory and Practice of Sulphuric Acid 
Manufacture. By Pr. Bode (Ohem. Oentr., 1872, 632). 

Headings of a paper by the author in Berg.-u. Huttenm.-Z. 31, 315 on 
the production of heat in the combustion of different sulphides. Com- 
parative value of different fdmaces for roasting miner^s containing 
sulphur, &o. 

G. T. A. 
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Manufacture of Alkali. By J. J. Knight 
(Dingl. polyt. J., ccvi, 332). 

BoNE-ask or natural eartliy pliospliatGS are treated with snlphupic acid, 
soluble phosphate being obtained. Sutficieiit original inaiorial, in the 
state of fine powder, is now added to form the*^ bibasio calcium-phos- 
phate, which is heated to bright redness with coimnon salt or potassium 
chloride for several hours. By this piocess free hydi-ochloric acid and 
a nearly insoluble tribasic phosphate containing lime and soda or 
potasih are produced. This insoluble phosphate boiled with a solution 
of the soluble calcium phosphate foimishes sodium or potassium phos- 
phate, or with caustic lime yields solution of caustic alkali. The 
resulting tri-ealcic phosphate is reconverted into soluble phosphate by 
means of sulphuric acid. 

In another operation the quantity of mono- and tri-calcio phosphates 
is dried at 280°, whereby pyrophosphate is obtained, which is then heated 
to redness with salt, air or oxygen being passed over the mass. Free 
chlorine is thus obtained, and ihe insoluble phosphate above mentioned, 
which is treated with sulphuric acid as above, to form soluble phos- 
phate. 

^ w. s. 

A New Process in the Preparation of Caustic Soda. 

By W. Hblbig (DingL polyt. J., ccvi, 375). 

fTHB object of this process is to economise sodium nitrate, wliicli is 
otherwise nsed alone, to oxidise the sulphides in the caustic red 
liquors evaporated down in the manufacture of solid caustic soda. 
This economy is efiected by blowing air through the red-hot fused 
caustic soda, obtained after evaporating with addition of a small 
propoiiion of nitre, and heating strongly again till the point is attained 
and just passed, when frothing np with evolution of ammoniacal fumes 
takes place. This point being passed, and the liquid having subsided, 
the caustic pot is heated still more strongly to bring the mass to a red 
heal, when it becomes qnite fluid. Air is now blown cautiously in by 
a pipe reaching to the bottom of the pot, and piei’ccd witli holes np the 
length, but closed at the exti’emity ; the caustic is blown as vigorously 
as possible, care being taken that the ripples foimed in iljo liquid do not 
rise too high. Samples of the caustic ai*e taken fex>m time to time and 
examined. When the oxidation is complete, a pm*© white ju'odact some- 
times faintly tinged with blue, is obtaiuod on cooling a sample. 

W. S. 

Preparation of Potash, Soda, or Baryta from the corresponding 
Sulphides. By Tessi^ dij Mothay (DmgL Polyt. J., ccvi, 333). 

The sulphides are ti*eated with lead oxide, and the lead sulphide formed 
is decomposed by hydrochloric acid, the liberated hydrogen sulphide 

• This so-called “bibasic caleium-phosphate ” has the formula Ca"HP 04 , and is 
therefore, it need hardly be stated, a tribasio phosphate, as is also the so-called 
monophosphate Ca''H 4 (P 04 ) 3 . — ^W. S. 

t A process ahnost identical vith the one here described is used in most of the 
large alkali works in South Ijancashire, where caustic soda is mamifaetured.-— W. S. 
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being bnrnt anil the sulphurous oxide economised, whilst the load 
chJonMo is ro-cojivertcd into lead oxide by means of lirao or luagnosia. 
Tf magnesia be used, hydrochloric acid is rogoncraied by heating the 
magnesium chloride to redness in a current of steam. 

By another operation, the sulphides are decomposed by boiling with 
water and silicofluorido of sodium or barium. Hydrogen sulphide is 
liberated and silica precipitated, whilst the alkalis i’oniam in solution as 
fluorides. The latter are decomposed by lime or caldum carbonate, or, 
the fluorides are treated with barium carbonate, and carbonic acid is 
passed thi'ough, and thus barinm fluoride and alkaline caibonato arc 
obtained. The former is converted into barium hydrate by moans of 
lime. 

In a more recent addition to his patent, the author substitutes zinc 
oxide for load oxide, since zinc sulphide is more easily decomposed by 
hydrochloric acid, and by roasting or treatment with nitric acid zinc 
sulphate is readily obtained. By boiling with sodium chloride solution 
sodium sulphate and zinc chloiide arc formed, and the zinc chloride 
may be converted into zinc oxide by means of lime or magnesia. 

W. S. 


Recovery of Potash, Soda, &c., f5rom Soap-water. By 
Tessij^ DU Motuay (Dingl. polyt. J., cevi, 333). 

The soap-water is decomposed by calcium, barium, or magnesium 
carbonate, and carbonic acid passed through the li<iuid. The bicarbo- 
nate formed precipitates organic matter and other impurities, and 
these settle down. The solntion is then ovapomted, or treated with 
baryta-water, which precipitates the last poHion of foreign matters, 
and leaves a solution of caustic alkali. 

At a particular stage of the process, the author uses an acid in order 
to hasten the separation of the resinous substances, and in certain 
oases of the sulphides of sodium and calcium, or baauum and calcium, or 
feme oxide, and then passes carhonic acid into the liquid. The pre- 
cipitated metallic sulphides carry down with them the humus-like 
substances present. 

W. S. 


Softening of Water by Boilii^ with Lime. By J. Stinoi/ 
(Dingl. polyt. J., cevi, 304 — 312). 

Tub author refers to his former paper (sec this Journal, 1872, 272). 
He points out that an excess of lime must be avoided. To detewriino 
the amount of lime necessary to bo added, he titrates lime-water 
against a dednoimal nitric add solution coloured with Htmus antil 
neutral. The amount of lime (CaO) in 1 cub. centimeter of the 
solution is thus asceitained. 

This standard lime-water is then run, from a burette, into 100 cubic 
centimeters of the water under examination until ajfloccideiil pijocipitate 
begins to form ; at this point the water should show an aUcalino reac- 
tion with turmeric paper (by Pcttenkofei*’s method). Ih’ora the 
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iniinl>er of cable centimeters used tbe amount of lime is calculated, 
and this may be reduced to dry lime per cubic foot of water. 

^ ^ M, M. P. M. 

Ransome’s New Artificial Stone. (Diugl. Polyt. J., cevi, 3:}2,) 

The following Tuixtures give three qualities of a very hard and durable 
cement, capable of resisting the action of the weather. It is very 
suitable for cementing fractures in marble or stone images, monuments, 
or ornamental work, which are exposed in the open air. 


No. 1. No. 2. No. 3. 

Portland cement 12 parts. 6 parts. 9 parts. 

Chalk paste 6 „ 12 „ 6 „ 

Fine sand 6 „ 6 „ 6 „ 

Silicious earth 1 » 1 1 


The above mixtures were made into a thick paste witb soda water-glass. 
Ho. 2 gave the hardest cement, and No. 3 the ooarsebt grain. 

W. S. 

Eieserite^ its Properties and Applications. By H. Grunebebg 
(Bent. Ohem. Ges. Bei*., v, 840 — 842). 

Kjeserttb (MgSO^-HiO) occurs as an essential constituent of the 
Abraumsalzj of Stassfiirth, which contains about 12 per cent, of it. It is 
difficultly soluble in cold water, and on this depends the possibility of 
separating it from tbe Abraumsalz. 

After boiling down the solution of tbe Abraumsalz to extract the 
potassium salt, tbe residue is placed in a funnel-like vessel and washed 
with cold water ; this separates the soluble salts from the mixture of 
other partially soluble compounds, kieserite, anhydrite, clay, sludge, 
&c., which may be separated to a great extent by their dilfcz*oncc of 
specific gravity. The kieserite is then placed in iron fnimes and 
crystallised by heat. In this process a part of the compound is 
converted into tbe sab containing 7 mol- of water, and the mass is sent 
into commerce as block kieserite containing 60 per cent, MgSOi. One 
of the principal uses of this kieserite seems to be for the washing of 
wool; it is also used for the preparation of “ permanent white ” by 
precipitation with barium chloride, and for the manufocturo of ciys- 
taUised glanber salts with the rock salt, which is a bye-produci of the 
Abraumsalz. 2 molecules of kieserite and 1 of calcium hydrate heated 
with water, solidify to a gelatinous mass coutaaning CaSO^ -f MgSOi 
-f- MaO. This on being stiungly heated, powdered, and mixed with 
water, quickly hardens to a marble-like mass which has many valuable 
properties ; it polishes and withstands the damp to a certain degree. 

A. P. 

Methods of ilstractizig Silver in Mexico. By Latjr (Ghcm. 

Centi*., 1872, 650). 

Tee author describes the cost of the various methods in use for ex- 
tracting silver fhzm difierent ores, and the loss involved in each case, 
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aiid concludes tliat if a simple process applicable to all classes of or© 
could be invented, the production of silver in Mexico would bo much 
greater than at present. 

G. T. A. 


Moimier's Process for Copper Extraction. (Dingl. polyt. J., 

cevi, 331.) 

The sulphuretted copper ores are roasted with soda, whereby, besides 
acid sodium sulphate, ferrous and cupric sulphates are ftjrmed. By 
stronger heating, the excess of acid in the sodium salt acts upon the 
metallic sulphides, and then follows decomposition of the feiTons sul- 
phate. The copper salt, whose solubility is favoured by the presence 
of the sodium salt, is washed out and the solution is evapoi-ated to the 
ciystallising point. About four-fifths of the sodium sulphate then 
crystallise out, and the mother-liquors are further evaporated, when 
cupiic sulphate crystallises with a little sodium sulphate. The cupne 
sulphate thus obtained is now dried and heated in a furnace with coal 
to a rod heat, after which the sodium salt is washed out from the re- 
maining cupric oxide and metallic copper. In this process the iron 
for prefjipitjiting the copper is saved, and not more than 1 per cent, of 
sodium salt is lost. From a pyrites containing 85 pounds per ton of 
copper, 82^ pounds of metal wei*e actually obtained by this process. 


Amotint of Arsenic in Pyrites and its Distribution in Acid and 
Alkali-manufacture. By H. A. Smith (Phil. Mag. [4], xliv, 
370-381). 

The author believes the amount of arsenic in pyrites to be greater than 
is usually supposed. He has analysed sovei*al different kinds, and has 
traced the distribution of the arsenic dui’ing the manufacture of acid 
and alkali therefrom. Accordant analyses gave the following mean per- 
centages, reckoning the arsenic, in every case, as arsenious oxide : — 
Spanish pyiitcs (fi) Tharsis’s, l'(55 ; (b) Mason’s, I* 74; Belgian, 
0*94; Westphalian, 1*88; Norwegian («) Hurd, 1*05 ; (h) Soft, 1*71; 
deposit in the flue loading from the pyrites-kilns to the lead-clianibor, 
46*3G; deposit in the chamber, 1*8G; sulphuric acid, 1*05; hydro- 
chlonc acid, 0*60; sodium sulphate, 0*03; soda- waste, 0*44; sodium 
carbonate, none; recovered sulphur (a) Moiid’s process, 0*70; 
(5) After purification, none. For the further distiibution of the 
arsenic, see this Journal [2], x, 1132. 

Several unsuccessful attempts woi'e made 'to free snlphurio acid from 
arsenic on the large scale. Hydrosulphuric acid was found to bo too 
expensive, besides being a “ nuisance.” Ferrous sulphide, though an 
excellent purifier of acid employed in wire- working and galvanising, 
is not adapted for acid used in bleaching, dyeing, or printing. Sodium 
sulphide acted very well and at a moderate oxpouso, but the excess of 
gas could not be easily disposed of. Sodium chloride and hydi'ochlorio 
acid act only partially, the latter being also voiy expensive. Acid is 
often condemned as unfit for uso owing to the supposed presence of 
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iron, while the mischief is frequently caused by arsenic. Makers of 
ammonium sulphate have suffered £n*eat losses from this mistake. 

B. j. a. 

New Process for the Manufacture of Steel. By Bajatjlt and 
Roche (Compt. rend., Ixxvi, 80). 

A 3nxTTJBE of powdered ore and molten cast-iron is cast in moulds made 
of metal ; the ingots thus made, of which the moulds form pai*t, are 
then heated in a peculiar furnace to a bright-red heat for some time ; 
carbon oxide is evolved and ingots of crude steel are formed ; those 
only require melting in crucibles or a reverberatory furnace to bo tit 
for use. The action of the ore upon the walls of the furnace is thus 
avoided, and thns the principal olyection to the use of rich ores is got 
rid of. 

All degrees of carburatiou may be obtained by this process, the 
proportions of cast-ii’on and oxide being determinable with almost mathe- 
matical precision. A sample thus prepared by it, half-hard, inallcablo 
and tenacious, and acquiring groat hai'dness by tempering, was found 
to have the following composition : — 

Carbon 

combined. uncombined. Silicon. Snlphur and Phosphorus. 

0*430 0*080 0*230 none. 

0. R. A. W. 

To Produce Diamond Hardness in Graving-tool Steel and Steel 
Wire. By J. Schuszleder (Dingl. Polyt. J., cevi, 410). 

Watch and clock makers and engravers harden their steel in sealing- 
wax. The article is made white-hot and thrust into Hoaling-wax, 
allowed to remain a second, then withdi*awn, and again inserted in 
another part, and this treatment is continued till the steel is cold and will 
no more enter the wax. The hardness thus atbiinod is extreme, and 
compai’able to that of the diamond ; in tact steel hardened by other 
processes may be engi’aved or bored with it, the engraving or boring 
tool being previously moistened with oil of turpoutine. 

W. S. 

A SimpliflcatiorL of the Method of Gilding Iron by the Dry 
Process. By W. Kirchuast (Dingl. Polyt. J., cevi, 41i)). 

Sodium-amalgam was found an advantageous means of simplifying the 
method of dry-gilding iron, and for painting gold designs thereon. 
By simply rubbing with this amalgam, the surfaces of irou and similar 
metals, although oxidised, are immediately amalgamated. Gold chlo- 
ride in concentrated solution is then applied quickly on the amal- 
gamated surffice, and the mercury volatilised by the heat of lamp or 
A very unifoim gilding is thus obtained admitting of high polish. 
With sHver- and platinum-salts corresponding results are obtained. 

W. S. 
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Silvering of Glass. By B. Siemens (Bingl. Polyt. J., ccvi, 410). 

As a i-cducing agonfc, acetic aldehyde is used i«i tlio form of aldohydo- 
amiuonia, prepared by passing diy ammonia cal giis into aldehyde, 
Pom* gi*ams of silver nitrate and 2^ giums of aldeliydo-ammonia are 
separately dissolved in a litre of distilled water and the solutions 
mixed and filtered. The article to be silvered, after washing Kont 
with solution of potassium carbonate and then with spiiits of wine 
and distilled water, to remove every trace of grease, is fillod with this 
solution (as fitr as it is dosii*ed to silver) and then hung up in the 
water-bath. It is now gradually heated, and as soon as the tempera- 
ture reaches 60°, the separation of the silver min*or begins, and soon 
spreads over the whole inner glass surface. Its foimation is soon 
finished, usually between 66° and 60°. When the beauty of the 
pilvered surface reaches a maximum, it is time to withdiuw the article 
from the w'ater-bath and pour off the contents, or the brilliancy of the 
miiTor will be impaired. The ai*fciole is finally rinsed in distilled 
water. W. S. 

On Coal-tar and Fitch. By B. A. Behrens (J. pr. Chem. [2], 

vi, 277—300). 

The composition of coal-tar varies considerably mth the temperature 
at which coal is distilled ; the higher the temjperutm'e^ the larger is the gielil 
of solid bodies. Tar produced in gas-retorls contains more benzene and 
toluene, but also more naphthalene and other solid hydrocarbons than 
that obtained by distilling coal in Pauwors coke-furnaces ; the latter 
tar contains chiefly liquid hydrocarbons and a oomidorablc quantifg of 
com^onuds soluble in alJculis, hut only a very small quantity of carholio 
acid. When heavy coal-tar oil is allowed to run into a furnace heated 
to a bright-red heat, it yields, besides naphthalene, 2 per cent, of 
benzene and toluene and a little xylene, but only trtiocs of higher 
bomologuoR. At a lower tempemturo the decomposition of tlie oil is 
less complete, and at a higher, the benzene is converted into naphiba- 
lono. in the furnace there reimians a kind of gi-apliito, which is a very 
valuable fuel for producing bigli temperatures. 

The pitch which is left behind in the distillation of tar is partially 
soluble in benzene and oarlxm sulphide ; the residue consists of a black 
powder, having the composition of Welsh anthracite. When pitch is 
pjissod through a red-hot tube it yields about 260 vol. of a gas eonbist- 
ing almost entnely of liydi*ogen; but on dib tilling it from a reioi*t it 
yields about 26 — 30 per cent, of an oil coiitaiuing pyrene, chrysene, 
and anthracene. The other pi*udncts oon&ibt of 0*2 per cent, of 
light oils and gases containing ammonia and hydi*ogeu, and 48 — 62 
per cent, of coke is left behind. In some works the pitch is distilled 
with over-heated steam in order to obtain anthracene ; in this case the 
renidue is a veiy brittle pitch, w^bich is mixed with naphthalene, and 
then nsod like the undibtilled pitch, as asphalt or as fuel, by mixing it 
with coal-du&t and foiming the mass into bricks, and for other pur- 
poses. G. B. 
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Artificial Fuel from Coal-dust. By E. F. Loiseau (Chom. Conir., 

1872, 55D). 

Dust of bitaminous coal or anthracite is mixed with about 7 jxt coni, 
of plastic clay and made up into bricks, which are dipped into ordinary 
benzol containing colophony in solution Tlicy ai o then exposed to a 
current of air, w^hereby the benzol is evaporated and a coating of ro&iu 
is left on the surface which renders the coal-bricks perfectly watei*- 
tight. 

H. W. 


Explosions in Fiour-mills. (DingL Polyt. J., cevi, 417.) 

Op the various explanations which have been offered to account for 
fiiese explosions, there are two worthy of attention, viz. : — 

Istly. The rapid combustion of the finely divided flour; and, 

2ndly. The ignition of a mixture of ah* with gases furnished in the 
decomposition of the flour. 

It has been found that flour and bran intimately mixed at 460°, give 
ofi:* a gas which, mixed with 9 volumes of air, forms an explosive 
mixture that may he ignited by a spark. Wiebe is of opinion that 
when the apparatus of the exhauster in a flour-mill becomes very dry, 
such a temperature may he attained as to favour the production of this 
gas. The stones, which in grinding hmn are very close together, 
strike sparks, which, carried by the current of air behind the exhauster, 
ignite the gas. In the combustion of wood, flour, <&c., cai'bon dioxide 
and steam are formed, which at that high temperature occupy a much 
greater space than their elements before the combustion. ITow, if a 
^me approach too near a mixture of air and fine wood-dust, so that 
some of the minute particles of dust take fire, the heat set free enables 
some of the neighbouring particles also to ignite, and the combustion 
passes almost iubtantaneously tbi-ough the eutii’e space and seizes upon 
the boards, beams, &c., of the place, and the gaseous pi*oduc‘tb of the 
combustion of the dusi, by their rapid foimatioii and expansion, ]>ro- 
duce an explosion. An explosion arising precisely in tliis luamier 
occurred in a room in the Town-hall of Friedok, by which live persons 
were serionsly injnred. 

That when flonr is mixed with air, and a candle is brought in con- 
tact wdth the mixture, it will ignite and fire off, has lately been 
often observed. An explosion thus occuired in the Ofen-Posth 
Steam-mill, destroying window s and roof. During the mixing of some 
veiy fine varieties of flour, the door of the mixing-room had been left 
open by a wrorkman, and the thick cloud of flour-dust, as it spread 
around, ignited at a flame. 

If the stones are placed too close they stiike occasionally, producing 
sparks, and these ignite a small portion of the cloud of flue particles of 
flour and bran surrounding the apparatus, the motion of the elevator 
promoting the combustion by creating a cuireut of air. The combus- 
tion thus favoured passes instantly through the whole room, and the 
explosion follows. The use of exposed poitable lights in flour-mills 
*o^ght to be strictly prohibited. A violent explosion occurred last 
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year in a mill tkrougli ihe contact of the flame of an oil*lamp without 
cylinder, with a circulating cloud of flour-dust. 

The great Glasgow explosion of last year is attributed to an acci- 
dental cessation of the feeding of the stones, the latter striking sparks 
which, kindling the flour-dust in the exhauster, resulted in the blowing 
up of the exhauster case, the flame spreading throughout the whole-'" 
null. 

Spontaneous combustion, in presence even of considerable warmth, 
has certainly never been observed in storehouses containing large 
masses of flour. 

W. S. 


Arsenic in the Air of Rooms. By Prof. Fleck 
(Z eitschrifb. f. Biologie, viii, 444—456). 

In spite of all legal enactments to the contrary, pigments containing 
arsenic continue to be used for carpets, wall-paper, and coloured washes, 
more especially the compound of copper and arsenic knownasSchweinfurt 
green. Hence arise frequent eases of arsenic poisoning. It has been 
stated that in rooms in which Schweinfurt green has been used as a 
pigment, a fine dust containing arsenic and copper is produced, which, 
acting on the capillaries of the lungs, produces the symptoms of poison- 
ing. But it is also said that a gas containing arsenic is developed fl'om 
arsenic pigments, and that there is evidence of this in the garlic-like 
smell of the air in the rooms whore these pigments are used. The 
author has endeavoured, by numerous experiments, to show why and 
under what conditions such a gas can be developed. Schweinfui^t green, 
taken as the type of arsenic colours, contaius, in addition to arsenite 
and acetate of copper, more or less free arsenious acid, according to the 
more or less careful manner of its preparation. Organic matter and 
moisture act upon this free acid so as to produce arsenetted hydro- 
gen, and this is more especially the case when such substances as 
starch-paste and gelatin arc used with it as cements to fasten the papor 
on the walls, etc. 

A similar phenomenon may take place in aniline dyes containi g 
arsenic. 

G. T. A. 


Economy of Indigo in Printing Blues. 

(Dingl. polyt. J., cevi, 334.) 

With Yellow, Green, and Orange . — ^NText to the indigo vat is placed a 
vat containing a decoction of catechu in water. The fabric to be 
coloured is printed with the yellow or green paste ; for green it must 
have previously received a blue tint. It is next placed m the oateohn 
vat, where it is allowed to remain some time, but not so long that the 
printed paste begins to be dissolved. The fabric is now placed in the 
indigo vat, and dyed to the desired extent. The final treatment with 
potassium chromate solution bnngs forward the catechu tint, and pro- 
duces, with the indigo bine, a dark indigo ground. 

For Light Blm and White . — ^Two vats arc used, one containmg a 
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decoction of 12 pounds of logwood extract with 600 litres of water, iho 
other, a solution of 6 pounds of cupric sulphate in 300 litres of water. 
The febric printed with the protecting paste is stretchod on tho Pramo 
and allowed to sink in the logwood vat ; after which it is placed in the 
copper vat, and then returned to the logwood bath; 6 pounds of alum 
are now added to the copper bath, and the piece is once more placed 
therein. Care must always be taken that the protecting paste is not 
disturbed. The piece is finally stretched, and cleansed in a bath con- 
taining a solution of 12 pounds alum in 300 litres water. If an indigo 
tint be required, the printed and stretched piece is first placed in tho 
indigo vat a/nd then in the logwood and coppei* baths. 


Blue Dyeing. By G-bIpe (Chem. Oontr., 1872, 743). 

The oxalates are known to prevent the precipitation of Prussian blue. 
By mixing the solution of an iron salt, therefore, witii a neutral 
oxalate and potassium feiTOcyanidc, a clear bluish-green solution is 
obtained. Goods immersed in this solution, and then, without wringing, 
dipped into water acidified with hydrochloric acid and containing a 
little tin chloride, are dyed blue immediately. 

W. A. T. 


Anthracene Blue. By P. Speingmxthl (Chem. Centr., 1872, 728). 

This new colouring matter is a hye-product of tho manufacture of 
ahzffiwrin ; it has yet only been prepared in small quantity. Tho colour 
is soluble iu water, and dyes ^k, wool, and cotton of a splendid and ^ 
permanent bine. 

R. W. 


Preparation of Fuchsine without Arsenic. 

(Ding], polyt. J., cevi, 312.) 

OoHMEBGiAii aniline treated with nitrobenzene yields rosauilino. 

2{O,H4(KH,)0Ha} + CA(NO0 = + 211^0. 

Toluidiuc. Eosaiulme. 

M. M. P. M. 


Iodine Green on Linen. (Dingl. polyt. J., oevi, 331) 

Eight ponnds of sumach are boiled in water, and the fabric is placed in 
the solution over night. It is then mordanted in a solution of alumi- 
nium acetate, made by adding a solution of 1 pound of alum to one of 
1| poimds lead acetate. The material is now dyed in the iodinc-greon, 
which is obtained by dissolving this colouring matter in tho form of 
powder, which must be of good quality. If requisite, tho shade may 
be modified by subsequent treatment in a weak picric acid bath; 
00 ponnds of yarn require 1 pound of the iodine-groen powdor. 

W. S. 
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Deep Red on Cotton with "Rouge de Toumai.’’ 

(Dingl. polyt. J., ccvi, 334.) 

This ooloui’ing matter is obtained as a paste. To dye cotton with it, tbe 
bleached cotton first receives a strong “ Orleans ” ground tint, is then 
washed, and placed in a bath of alnnxiuiam-acotate solution, in which it 
remains six hours, when it is afterwards dyed in a warm bath of 
Rouge de Toumai.” By using more or less of the dye, a lighter or 
deeper shade may be obtained. 

W. S. 


A Blue Stamp Colour. By R. Bottgee 
(Chem. Oentr., 1872, 743). 

Bleu de Lyons is dissolved to saturation with the aid of gentle heat in 
concentrated glycerin, some Thenand’s blue added, and the liquid 
thickened with finely powdered gum arabic. ^ 

W. A. T. 

- * 

A New Process for Colouring Ivory, Gelatin, Feathers, etc., 
a fine Red. By 0. Puhcubr (Obom. Ooutx*., 1872, 743). 

WuEN picric acid is mixed with a solution of magenta, decomposition 
takes place. But by adding to each, before mixing, a quantity of 
ammonia, a deep yellow solutionis obtained which coloui'S wood, leather, 
sHk, etc., a biilliaut rod. 

W. A. T. 


Wood Staining (Chem. Oentr., 1872, 52C). 

(1.) Ordhiaiy JBhclc Slahiintj , — Brazil wood, powdered gall-nnts and 
alum are boiled in water until a black colour is obtained ; the liquid is 
filtered and spread upon the wood which is then ooveiHid with a prepa- 
ration of imn filings lieated for some clays with vitriol and vinegar. 
It then bccomos of a fine black colour. 

(2.) Htaimtttj Wootfa , — Applicable especially to applo, pear, and 

walnut woods. *1 oz. gall-uuls, 1 oz. powdered logwood, ^ o/. vitriol, 
and J oz. vcrdigi’is are boiled with water, and tlie boIuti«>n, filtered hot, 
is applied to the wood, which is then coaled with a solution of 1 oz. lino 
iron filings dissolved in wine vinegar. 

Inlaid wood is treat i‘d with a liquid prepared by mixing J oz. sal- 
ammoniac with a quantfity of stool filings, julding vinegar, and leaving the 
mixture for foiu'teen days in a warm oven, in this liquid the wood is 
boiled, and then allowed to iunuiin therein for throe clays ; it is then 
similarly treated with a mixture of gall-nuts and Biiizil woocl decoction. 

M, M. P. M. 


Process for the PreservatiozL of Albumiu for Photographic 
Purposes. By W. Za.x (Chem. Oonte., 1872, 743). 

White of egg is beaten to a stiif froth, and then set aside. After 
some time the albumiu dries hard. For use it has simply to be rubbed 
up with a little water and the solution stramed. 

W. A. T. 
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Carbon-pictures on Gypsum or Earthenware Plates. 

By Rich. Jacobsen (Ohem. Centralblatt., 18?2, 634). 

Prepared paper is exposed for a sufficient time under a ti*ans 2 iaront 
drawing, woodcut, etc., and the excess of chrome-salt by 

washing. The paper is then transferred, picture-side down, to a ])Iato 
of gypsum. A positive copy is thus obta^ed from a positive drawing, 
as only the unaltered gelatin sinks into the gypsum. By replacing the 
carbon with enamel-colours, designs can be printed on and burned into 
unglazed porcelain, etc. 

G. T. A. 


Photography: — H. Vogel on Dry-plate FlhotograpJiy and 
eers. (Ohem. Oentr., 1872, 795.) — E, Bawdrimont: Nttfure of the 
White Spots which often appear on Photographs, (J. Pharm. Ohini. 
[4], xvi, 341; Ohem. Centr., 1872, 795.) — Remherg : Preparation of 
Garholw Acid Paper, (J. Pharm. Ohim. [4], xvi, 363 ; Chom. Oeutr., 
1872, 796.) — Ghardon : Dry Plates with ‘Uranium Bromide, (Phot. 
Arch., xiii, 141; Ohem. Centr., 1872, 618.) — E, Anderson: Rectifica- 
tion of the Negative Silver-bath. (Phot. Arch, xiii, 216, 229 ; Chom. 
Centr., 1872, 823.) — J. Towler: The Albertotype, (Ohem. Oenti‘., 1872, 
810.) 

Preparation of Active Bone Black. By Dr. Graec br (Diagl. 
polyt. J., cevi, 472 — 4 j 74). Mere directions to exhaust oi'dinaiy 
anim|Ll charcoal with hydrochloric acid, and to wash well. 

/ 0. H. G. 

/ Process for rendering TaUow fit for Food. By J. CASTiiKiiAz 
(Dingl. polyt, J., cevi, 474). The free fatty acids arc removed by boil- 
ing wdth a solution of sodinm carbonate, and the soaps so producotl 
washed out with water. 

0 . H. a. 

Process for Purifying and Decolorising Beet-root Juice. By 
Tbs siE DU Mothay (Diugl. polyt. J., cevi, 499). The juico, syrup, &c., 
is heated with lime (1 — ^2 per cent.), and ono-lialf or two-thii*ds of this 
reagent again precipitated by the addition of bisnlphito of niagiu^sia ov 
lime. The remainder of the lime is then thrown down (? after iiJI.ra- 
tion) by further addition of the same sulphites or of sulphite of 
alumina. 

0. JI. G. 

" Schrotbrod/’ its Composition and Preparation, and its 
relation to Health. By H. Youbl (Dingl. polyt. J., cevi, 4W-— 
485). Whole meal bread made withont yeast or leaven, like oat 
cake. 

0. n. a. 

On Poisoning of Bread (Dingl. polyt. J., cevi, 475--480). 









PAPERS READ BEFORE THE CHEMICAL SOClETr. 


XV. — Oil Aiitlmvpiirpnrm, 

By W. H. Pehkin, F.R.S. 

Commercial artificial alizarin, when introduced as a dyeing agent, was 
generally supposed to contain purpurin, owing to the pureness of the 
red colours it produced with alumina mordants (voL xxiii, p. 148), 
but in a paper which T had the honour of reading before the Society 
some time since, this idea was shown to be incorrect ; in the same 
paper, however, the existence in this product of a colouring matter 
differing from alizarin was pointed out. I have been for some time 
experimenting with this substance, and in August last brought a short 
account of it before the Society (vol. xxv, p. 6r)9). I now bog leave 
to give a more deiaHod account of the results 1 have obtained in its 
examination. 

To obtain this substance, which T propose to call anfJirapw purine 
from commercial artiGcial alizarin, I have tried various methods, 
amongst these repeated crystallisation from solvents ; but this has not 
enabled mo to sopai*ato it perfectly from the alizarin and other products 
with which it is associated, although its solubility diffors considerably 
from them. I was, therefore, obliged to have recourse to chemical 
processes for its separatiou. 

In the paper already referred to, I montiomsl that this suhstauco 
differed from alizjrin in the behaviour of its alumina lake when treated 
with an alkaline carbonate, the colouring mat tc»r being in this case 
dissolved out by the alkaline solution, whilst th(‘ alizjmn lake remained 
unaifaeked. 1 find that this piH)cc*ss succeeds very well, except ihat 
the Jfiltiiitioxis arc oxtreinely tedious. Iimic‘ad, however, of converiing 
Iho conimoreial alizarin into a lake as 1 previously did, arwl then treating 
i( with an alkaline oarbcniaie, 1 find it more convenient to dissolve the 
erudo colouring nuittor in dilute sodium ewlaniato, and I hen well agitate 
the result ing solution with treshly-preeijiiiated alumina, which conibinos 
with the alizarin, leaving the ant hnipurpuriii iu solution. This is 
filtered ofi* tjt*om the alizarin lake, heated to boiling, and acidified with 
hydrochloric acid. Tlio colouring matter which is prooipitiited is thou 
collected on a filter, washed, and dried. 

The anthrapurpuriu thus obtaiuoil is very impxn'C, being associated 
with a substauco dyeing alumina mordant of an oi-ange colour,* as well 
as anthrafiavic acid, dsc. 

* Tins IS und^r jiwestigahon 

2 H 
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These impurities can be removed to a considerable extent by 
repeatedly boiling the product with alcohol, anthrapurpTirin boin<]f but 
little soluble in that menstruum. I have usually pcrfoi*niod this 
operation nine or ten times; but the residual product, after oiystal- 
lization from glacial acetic acid, has not given very &atisfactri‘y re- 
sults, although analysed several times. To further purify it, I have 
found it best to digest it with boiling alcoholic soda, and collect iho 
difficultly soluble sodium-compound which forms on a liltor and wash 
it several times with dilute alcoholic soda. This is then dissolved in 
water, boiled, and the colouring matter precipitated with b<irium 
chloride ; the purple barium compound thus obtained is collected on a 
■filter, washed a few times with hot water, and then dcoomjiosod by 
boiling with sodium carbonate ; the resulting pxu’plo solution is filici’ed 
off; and the anthrapurpurin precipitated with hydrochloric acid. After 
this has been collected on a filter, it is well washed with water, drii'd, 
and finally twice ciystallised from glacial acetic acid. 

The specimens used in the subjoined analyses were not all prepawd 
by the process just described ; in some, tlie treatment witb alcoholic 
caustic soda was dispensed with, and in others the colouring matter 
was precipitated with zinc acetate instead of barium chloride, Ao . ; but 
X regard the above process as the most certain I have used. The f^pe- 
cimens analysed were mostly dried at temperatures above 100® 0,, and 
some as high as 180® 0. — ^190® 0 

I. *2240 of subs banco gave 
‘5424 of CO 2 , and 
•OroOofHsO. 

II. *2025 of substance gave 
*4894 of OO 2 , and 
•0594ofH2O. 

III. *2560 of substance gave 
*6130 of OO3, and 
•0760 of H 2 O. 

IV. *3591 of substance gave 
*8572 of OO2, and 
•1055 of H 2 O. 

V. "2412 of substance gave 
•7577 of CO 2 , and 
*0707ofH20. 

VI. *3237 of substance gave 
*7800 of OO 2 , and 
*0935 of H 2 O, 
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VII. '3012 of snbstance gavo 
•7234 of 00^ Mid 
•0870ofH,0, 

VIII. ‘3756 of snbstauce gavo 
•9107 of CO2, and 
•1102ofHsO. 

IX. •2318 of snbstanoo gavo 
•6070 of 00s, and 
’0723ofH»O. 

X. •2363 of substance gavo 
•5678 of GOj, and 
•OC81ofJasO. 

XI. •3182 of snbstance gavo 
•7608ofCOs, and 
•0910 of HsO. 

XII. •2646 of snbstanoo gavo 
•6335 of 00s, and 
•7680 of HsO. 

These numbers gjive percentages agreeing with the formula — 

OuHsOs, 

as the following comparisons show : — 

Thooiy. E'tporment. 

' ' I. II. ' iS! ivT^ 

0,4 168 66-02 66-03 66’9l 65-30 651 

He 8 312 3-47 3-26 3-29 3-26 

Os.... 80 31-26 _ — _ _ 

256 lOO'OO 

Experhueui (^onlimed)^ 


' V. 

VI. 

vrr. 

VIIL 

IX.' 

X. 

XI. 

XJI. 

6611 

65-71 

65-5 

6<>12 

65-74 

65-53 

65-2 

66-31 

3-26 

3-20 

3-2 

3-26 

819 

3-20 

3-17 

3-18 


JSTote.— T! h6 Bubstanco omi)lo 7 od in Analjais T was obtained by repeatedly (*iy»tal* 
Using cr e antlirapnrpui'in, after digostlon 'vvltb aleohol. Xliat employed for Ke. 1 1 
was obiatiwed from a similar product, but purified by couyorsion into a zuio compound s 
and that used for No. YIU was also obtained from crude onthrapuipurm by pre- 
cipitating its aUcalino solution with barium clilorido, the product obtained from tlio 
precipitate being afterwards crysiallisod from (‘arboUc acid. 


2 H 2 
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AnthrapnrpuTin when heated, at first fasos and thou evolves orango- 
colonred yapoTirs, which condense as yellowish-i*od leaves or needles, 
but 1:^ far the largest quantity of the substance is carbonised. Tt is 
difficultly soluble in alcohol and other, but rather more soluble iii 
glacial acetic acid. It is deposited firom the boiling acetic solution on 
standing in small fungoid-looking gi‘onps of minute orang<'- coloured 
needles. These groups are generally not more than 2 or ni.m. in 
diameter, and from the direction of the crystals, generally appear 
lighter on the nnder side than on the npper. They can only be soon to 
advantage under the microscope. As this substance dissolves but 
slowly in boiling glacial acetic acid, it is sometimes necessary to distil 
off part of the acid before the resulting solution can be made to deposit 
crystals. 

Authrapurpurin is very slightly soluble in water, and may be 
removed from its aqueous solution by means of otbor. Whon healed 
with powdered zinc, it yields a hydrocarbon in small quantities, which, 
when purified, has the fusing point and other properties of ordinary 
anthracene. 


Aiithrcupm'pumb mid Avetio Ankyd/rule, 

Prom the foregoing analyses, and bearing in mind that antlirapur- 
purin is an anthracene derivative, very little doubt could bo entertained 
as to the correctness of the formula assigued to it. Novorthcloss, 1 
thought it desirable to confirm it by the study of some of its compounds. 
Being unsuccessful in getting any satisfactory resnlts from the 
examination of the products obtained by precipitating its solutions 
with metallic salts, I thought that possibly it might yield an aeotylic 
derivative of a definite character^ in this I was not disappoint ed. 
Anthrapurpurin heated under pressure with acetic anhydiido in exet'ss 
to a temperature of 150°— 160® for four or five hours, entirely dissolves 
and the solution, on cooling, deposits a largo quantity of pal(‘ yellow 
scales; these are easily purified by draining off the excess of acotio 
anhydride, and recrysi^lising three or four times from glacial acotio 
acid. For the preparation of this compound, I find it is not necessary 
to use pure anthrapuipurin, the crude product before treatment with 
alcoholic caustic soda answering veiy well ; but in this case the new 
compound should be recrystallised until the mother-liquoi's are of a 
clear pale yellow colour. The following analyses of this aceiylie deri- 
vative were made : — 

I. *231 grm. of substance dried at 100“ gave 
'5328 „ „ 002 , aud 

"0/96 ,, ,, HgO. 
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II. •25GJ> grm. of substance dried at IGO® — 170° gave 
* '6899 „ „ COi, and 

•0870 „ „ HaO. 

These numbers give percentages agreeing with those required for the 
formula — 

Oi4H6(02H30)}05 = CaoHuOs, 

as the following comparisons show : — 


Theory. Experiment. 



■ 

— 

I. 

n. ' 

^20* > • • 

240 

62*83 

62-90 

62-77 

Hx. .. 

14 

3-66 

3-8 

8-77 

Og. ... 

128 

33-61 

— 

— 


382 

100-00 




Although the above numbers agree best with the formula of a 
triacetyl-compound, they also approximate closely to those required by 
a diacctyl-derivafcive, 0 uH(,( 02 U 3 O)iOr, = OiaHuOi, which would con- 
tain 63*5 p.c. of carbon and 3*5 p.c. of hydrogen. Thoi^efore the only 
way to decide upon the nature of this substance was to decompose it 
and determine the weight of acetic acid or of anthrapurpurin which a 
given quantity would yield. Fortunately this acotylio product splits 
up readily under the influence of alcoholic potash or soda j this ren- 
dered the determination easy, especially as anthrapurpurin is nearly 
insoluble in cold water. The operation was conducted in the following 
manner: — 

A weighed quantity of the acotylio dorm\tive was placed in a flask, 
ana boiled for some time with alcoholic soda, until the alcohol had been 
nearly all driven oft ; water was thou added, and the purple solution 
boiled until quite free from alcohol ; the aiitlLvapurpuriii was then pre- 
cipitated with hydrochloric acid, and after sLauding for twenty-four 
houi's, was filloi'od off, a weighed filter Iwiug used ; it was then well 
washed with cold water, dned at 110”, and weighed. As the fillrate 
confainod a small quantify of anlhiupurpuriu in solution, it was 
agitated with other, ivnd the ethereal solution evaporated in a weighed 
dish. From tho united weights of the colouring ujuitter on the filter 
and that extracted from the washings with other, tho results wore 
calculated. 

The following results were obtained ; — 

I. ‘6338 of substance gave 

'4222 of anthrapmpurm =; 66'61 p.c. 

II. *6127 of substance gave 

'4118 o£ anthrapurpurin = 67*21 p.o. 
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The deoompositioii of triacetyl-anthrapnrpiiriii according to the 
following equation : — 

Ci 4H«(C,H,0)A + 3BUO = Oun.Oft + 30aTT,0*. 

Triacetylaiitlirapufpiirm. Anthrnpui^ttriii. A colic acid. 

would yield 67*01 of anthpapurpuriu, a numboi* closely agreeing with 
experiment, whereas a diacetyl derivative similarly decomposed would 
give 75*3 p.c. This substance is therefore a triacotylanlLiupuipuviii. 

The colouring matter obtained in one of the above detorminations 
was analysed, and the results recorded in combustion XTI. 

Triacetylanthrapurpui*in melts at 220® — 222®. It is not very solublo 
in alcohol, but is moderately so in glacial acetic acid. It crystjillificH 
from this latter solvent in beautiful pale yellow glistening scales, as 
already mentioned; it decomposes when heated with alkalis. 

When added gradually and in small quantities at a time to nitric 
acid, sp.gr. 1*5 triace tylanthrapurpurin dissolves without ojQbrveKCOiico, 
forming a dark yellow solution ; this on being slowly added to a largo 
quantity of cold water, deposits a pale brown precipitate, which when 
collected and washed, dissolves in potash with a reddish puiplo colour. 
This solution does not appear to give any bands when viewed by the 
spectroscope, bnt a considerable absorption in the oi*ange and violet. 
The addition of acid causes the colouring matter to separate m an 
orange precipitate.* This substance dyes alumina mordants of an 
orange colour, and weak iron ones of a reddish pmple. 

Anthra^urpurin and Benzoyl Ghloride. 

On boiling anthrapurpurin with benzoyl chlonde, hydrochloric acid 
is evolved, and the colouring matter quickly dissolves. The rosuHJiig 
product when cold becomes a viscid mass, and is puriiiod first by 
repeated boilings with water to decompose the excess of benzoyl 
chloride and remove a largo quantity of the I'esulUng benzoic <icid, 
and then by crystallisation from glacial acetic acid. This latter opoiii- 
tion requires to be repeated, and, after a portion of the substance whioh 
at first separates as a yellow powder has been filtered ofl*, the mothor- 
liquor, on being allowed to stand, gradually yields small gi*oups of 
crystals of a dark yellow or brownish colour, in tho form of rosettes. 

* Diacetylalizarm, wlieu hreated in the same manner, yields a eolouiiug maltior, 
crystaHising in needles fiom glacial acetic acid. It dyes alumina mordants a bright 
orange colour, and iron mordants of a very red purple. The colours aro superior to 
those mentioned above. It dissolves in alkalies with a purple colour, and the solu- 
tion. gives a spectrum, showing a considerable absorption in tho orange, whidi 
appears to consist of two indistinct bands. It does not appear to bo j^trockor’s 
lutroxyalismrin, as that dissolves in alkalies with a rod colour. (Bull, Soe. Chem, d, 
Pam, vol. xi, p. 260.) 
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These, when viewed under iho microscope, appear well formed and 
transparont. This substance gave on analysis the following num- 
bei*s: — 

L *2756 of substance gave 
•7438 of 00a, and 
*0893 of HaO. 

II. *2527 of substance gave 
*6826 of CO 2 , and 
*0822 of HaO. 

in. *2410 of substance gave 
•6515 of OO 3 , and 
*0800 of HaO. 

These numbers agree with those required by the formula — 
OiiH 5 ( 07 H 50)305 = GjfiHaoOg. 
as the following comparisons show — 


Theory. 



420 

73 94. 

73*G 

73*65 

73-72 

Hjq • . 

20 

3 63 

3*6 

3 53 

3-68 

Og. . . . 

128 

22-53 

— 

— 

— 


568 

10000 





The substance is therefore irihenzojflaMrapiirjmrin,, A dibenzoyl 
derivative would i-equiro 72*5 p.o. of cai-bon, and 3 45 of hydrogen. 

Tribonzoylanthrapui*purin fuses at 183'^ — 185°. It is moderately 
soluble in boiling glacial acetic acid. Alcoholic ])otash decomposes it. 

!Prom iho foregoing rosults it is evident that anthrapuvpurin may bo 
rogai’dod as anthraquinone, in which throe atoms of hydrogen are 
i*eplacod by throe nioloculoH of 110. This substanoe and its two deri- 
vatives just described may be written thus — 

rijo r(oji,o)<) f(07H50)o 

OuHgOJ 110 Oi.lUOJ (0JI,0)0 CulI,oJ (07ll50)0 

[HO. t(air»o)o. 1(07140)0, 

Anihpapur])uriu, or Trmci'tylautliraiiurpuim. Tribonzoylanilipapurpurm. 

trioxyanlhroqumono. 

Oiher Oomjjoundis of Anthmjjurjpunn,, 

Antkfapurpurin forms metallic derivatives, most of which are 
insoluble or nearly so in water, except those of tlio alkali metals. 

Solutions of poiasbic and Bodic hydrate dissolve anthrapurpurin, 
producing boauiirulvioleUcoloui^cd liquids, wluch become blu<^ in shade 
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when heated. They are not so blno as those obtained wiih alizarin. 
The sodinm derivative is difficultly soluble in alooliol. Anthrapurpnriii 
also dissolves in solutions of the alkaline carbonates with a reddihli 
purple colour, fcom which it is precipitated by carbonic acitl. A solu- 
tion of sodic bicarbonate if gently heated, dibsolvcs anlhrapurpiiviii 
more readily than it does alizarin. 

With the chlorides of calcium, magnesium, barium, and siroutinin, its 
ammouiacal solution gives purple precipitates. Specimens of tho barium 
precipitate have been frequently examined after drying at 170® — 
180°, but the results have not been satisfactory, the percentage of 
barium being about 2 lower than that roquiicd by the formula, 
028HioBa30io. With alumina it forms a red lake somewhat similar to 
that produced with purpuiin. 

Cupric acetate wlicn added to an alcoholic solution of anlhrapur- 
purin, changes it from yellow to a beautiful purple, which cannot bo 
distinguished from that produced with alizarin under the same cii*cu in- 
stances. 

When boiled with alnm or sulphate of alumina, it does not give any 
special reaction, whereas it will he remembered that its isomori(l(», pur- 
purin, gives a pink solntion which is fluorescent. In basic alumiiiic 
sulphate, however, it dissolves to some extent, forming an orange- pink 
solution, which is not fluorescent; acids precipitate tho colouring 
matter from this 


Anthraj^urpurin and Ammonia, 

When an ammouiacal solution of anthrapurpurin is lieaiod io 100'’ 
in a sealed tnho for some hours, ilB pnrplo colour changes to indigo 
blue. This solution when acidifled with hydrochloric acid deposits 
the new product as a dark purple precipitate, which dissolves in ammo- 
nia and in sodium carbonate with a blue colour, but in caustic alkalies 
with a red purple colour. It dyos alumina mordants purfilo, un<l weak 
iron mordants an indigo blue. 

This product is probably isomeric with Dr. Stonhoiiso’s purpurein 
or purpuramide. 

Antliraparjumn and Bromine, 

A quantity of anthrapurpurin was digested with bremino nnd cwirbon 
disulphide for several hours in a flask connected with an invei-tctl con- 
denser. The excess of these substances was then driven ofl; and Iho 
residue crystallised from glacial acetic acid. Tho orange- coloured 
product was found to contain large quantities of bremino, and this 
when determined, gave a number a little higher than that required by 
I3ie formula of dibromantLrapTjrpxirin, 0jiHJBr*0^ I hope to e-.fn.mjT.ft 
this substance more fully. 
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Attfhntimrjmrin and Nitric Acid. 

Ordinaiy nitric acid acts rapidly upon auihrapnrpmin when heated, 
evolving a large qnmitity of rod fumes. A few giums of a moderately 
line specimen whcii treated with this acid was found to yield oxalic 
aoid and a nitro-acid, but no phthalic acid 

Ahsorpbioyi^frpectTa of Antlirwpurj^iinn. 

When the first specimens of this cjolouring matter were prepared, 

I was under the impression that they wore not perfectly pure, but con- 
tained minute quantities of alizarin, as their solution in caustic potash 
always gave two absoi^ption-hands in the same region of the spectrum 
os alkaline alizarin solutions do. But from a closer study of the pro- 
cesses used in the preparation of this body, and from the examination 
of specimons obtained fi'oni the perfectly pure acotylic derivative, I am 
convinced that these bands arc due to anthrapurpuidn itself. In solu- 
tions prepared witli caustic alkalis, those absorption-bands are more 
decided thmi iii those in which alkaline carbonates arc used; in either 
case, however, they are much fainter than those of alizarin. The ani- 
moidacal solution docs not appear to give bands, nor does the othoroal 
solution of the colonniig matter ; in the latter case, however, the violet 
is almost entirely absorbed. 

A)itlkra^iir][}nrin as a Dyemg uiijmt. 

This substance has about, the same affinity for mordants as alizarin. 
The colours it "'produces arc also analagous to some oxtont, as it pi*o- 
ducos red with alumina, pui'plo and black with iinii mordants. 

•fhore is, liowcver, a cjonsiderablc difi^brenco in the shade of colour 
produced, the reds being much ])urer and loss blue than those of 
alizarin, whilst the purples aiv bluer and the blacks inoi'o intense. The 
fiistuoss of the coloui'S against soap ut\d light arc (piite otpial to tliose 
pi*0(lttcod with alizarin. 

When used to dye Turkoy-nul, it prodiuses very brilliant colours of a 
scarlet shade, which ar(» of r<unarkal)lo p(*rrnanc‘ti(»o. 

Thopaltorus attached to this paper mv only amateur pm! actions ; 
if dyed on the largo scale tin* (‘oloui’S would probably bo purer, but 
they soiwo to illustrate tlio ditrercuce between the shades of colour pro- 
duced with antlii*apu!‘puvin and 2uirc alizarin. 

On some future occasion I hope to give an account of the reaction by 
which anthi'apurpurin is formtxl in the maunfacturo of alizurin. 

I am at prosout ougaged in an endeavour to produce soiao new 
dorivativos of the purpurin of toaddor contjuning acetyl, &c. 
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XVI. — Oil Anirin, 

'Bj El. S. Dale, B.A., and 0. ScnoRLEMMER, F.R.S. 

Kolbe and Schmitt obtained in 1861 a red colouring matter by 
heating phenol with oxalic acid and concentrated sulphuric acid (Aiui. 
Ghem. Pharm., 119, 169). Since that time this colom* has been 
largely manufactured, and is found in commerce under the mime of 
aunii, yellow coralUn, or roholio acid. The latter name, as is well known, 
was first given by Eunge to a i*ed body, Avhich he obtained from coal- 
tar, and this name was afterwards emidoyod to designate all i*cd com- 
pounds whicli may be obtainod from phenol by different reactions. 

We refrain from giving a historical sketch of these red phenol- 
colours, because there cannot bo any doubt that, according to the 
mode of preparation, different compounds ai*o formed. 

In two preliminary notes (this Journal [2], ix, 466 ; Proo. Lit. Phil. 
Soc.y xi, 12, and this Journal [2], x, 74) we have abeady stated that wo 
have succeeded in isolating the pure colouring matter from the com- 
mercial product. Soon after our first publication, H. Jfrosoniiis 
published a short paper, in which he stated that he was also engaged 
with an investigation of this body (Joarn. ^raJet. Ohem. [2], iii,477), 
and afterwards he described more fully the red compound which ho 
obtained by heating a mixture of one part of crystallised oxalic acid, 
one part and a half of colourless, crystallised phenol, and two parts of 
sulphuric acid to 140*" — 150° for 5 — 6 hours (Joiirn. praH. Ohetu, [2], 
V, 184, and this Journal [2], x, 705). The analysis of the ciystallisod 
body, which Fresenius calls corallin, gave numboi's agrooing with 
the formula C40HJ8O11. We shall have to refer to Fr os on ins’s paper 
again, and will only for the present mention that his corallin is not 
identical with the compound, which we have obtained, and for whicli 
we retain the name of aurui. 

Commercial anrin is a brittle, resinous body, having a bcotlo-grcoii 
Instre, and yielding a red powder. The material used for this investi- 
gation was put at our disposal with great liberality by Mohsrs. 
Eoberts, Dale and Co., Combrook, Manchester, who also g*ivo us 
leave to purify the crude product in their works. 

This pmlfication is easily effected by adding concentiatod aqueous, 
or better, alcoholic ammonia, to a cold, concen^ted, alcoholic solution 
of crude aurin. A crystalline precipitate, a compound of aurin with 
ammonia, separates out, whilst the other bodies contained in tho crude 
product, remain in solution. The ammonia-compound was washed with 
^ alcohol by means of the filter-pump ; after drying, it forms a dark red 
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ciystaJlino powder with a bluish lustre. It is a very unstable body, losing 
its ammonia completely when it is exposed to the air for some time. 

By boiling it with dilute acetic acid or hydrochloric acid, aurin is 
obtained as a crystalline, brownish-rod powder, having a green lustre ; 
it must bo purified by repeated oiyslallisaiion from acetic acid. 

By the first crystaHisation it was generally obtained in small, dark 
red needles, with a steel-blue reflection ; aftcrwai'ds it crystallised in 
larger needles or prisms, having the colour of chromic acid and a 
brilliant diamond lustre, or of a darker shade showing a blue or 
greenish-blue reflection, and once we obtained it in small crystals, 
having the boetlo-greeu lustre of the salts of rosaniline. 

Tho finest crystals were formed by tho spontaneous evaporation of 
an alcoholic solution containing acetic acid. Wo have analysed tlioso 
different specimens partly dried at 100® and partly at a higher tempe- 
rature, and although samples of tho same propai*ation gave very con- 
cordant results, those of different pi'opai’ations varied veiy much in 
their composition. Wo found that the reason for this was that aurin 
most obstinately retains water ^ind acetic acid, which, howevoi', as wo 
believe, are not cbemically combined with it. 

From hot concentrated liydrochloiic acid, aurin eiystallises in slender 
red noodles, which, when dried at 110®, still retain a bii^ge quaniily of 
hydrochloric acid. Wo tried to obtain tho pure compound by precipi- 
tating a dilute alkaline solution of aiirin with weak hydrochloric acid 
and washing tho precipitate with the filtoi*-pump, but the product tlius 
obtained also ooutainod hydrochloric acid when dried at 110®. 

By the spontaneous evni^oiiition of an alcoholic solution, aurin is 
obtained iu dull red crystals with a gi^eon lustre, which when dried at 
110® do not contain any alcohol, but several per cent, of water, which 
is given off* only at a ioinpeniituro al)ovo ItO®. 

Aurin, which has been rept'aiedly crystallised from acetic acid or 
alcohol, does not molt at iJiiO® ; at this tenqx'ratiiro the eiyshils assume 
a darker shade, which disajqiears again ou cooling, without any ap- 
pearance of altemtion in tho substauci^ When mon» stiunigly heated, 
it molts, eniititing at tho same time tho odour of phenol, and solidifies 
again ou cooling to an amorphous, beet le-greoii mass. Aurin dissolves 
readily in alkalis with a inagenUi-i’od colour, and is precipitated from 
this solution hy acids as a crystalline powder. 

Our host tlianks are dno to Mr. W. »J. Juewis of Oriel Oollego, 
Oxford, who exaniiucd the crystals, and communicated to us tlio fol- 
lowing results : — 

Aurin, ciystallisod from a mixture of alcohol and acetic acid, forms 
dark red ciystals, moderately thick in ooiuparison to length. 
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Crystals, trimotrio ; ratio of axes : 
1 : 0*5604 : 0*4719 

Fonns, 100, 010, 111 
y 00' = 37® 38' 

y 00" = 91® 20' 


Face 5 lias a strong steel-blae reflection, and scorns irregular and 
eonchoidal in fracture. 001 is not present. No good sections coaid 
be obtained for determining the plane of the optic axes. It soomod 
however to be perpendicular to the planes 100 and 010, and thoroforo 
parallel to 001. 

The red crystals from acetic acid have tho same foi*m, but aro not 
so thick in comparison with the length. 

We have already mentioned that aurin crystallised from acetic acid 
is not flt for analysis ; even after it has been heated for some time to 
220® it gives off the odour of acetic acid, when heated to tho melt- 
ing point, at which temperature it already begins to decompose, as 
is shown by the odour of phenol becoming perceptible at tho same 
time. Two analyses of a product which had been crystallised five 
times from acetic acid and heated for two days to 220® gave — 

0 = 77*87 and 77*95 and H = 5*04 and 5*09, 

After recrystallising it once from alcohol, it gave numbers (analysis 
4) agreeing with those obtained by the analyses of samples which had 
several times been crystaUised from alcohol (Nos. 1, 2, and 3), and that 
of the large crystals, obtained from a mixture of alcohol and acetic 
acid (No. 5). 

As aurin when heated leaves a large quantity of diiflcultly combus- 
tible carbon, all combustions were finished in a current of pure 
oxygen — 



Subaisnee. 

COn. 

HaO. 

(1.) 

0-3620 

1*0590 

0-1710 

(2.) 

0-3465 

1*0095 

0-1666 

(3.) 

0-32?0 

0*9510 

0-1485 

(4) 

0-2970 

0-8716 

0-1366 

(6.) 

0-2136 

0-6270 

0-0980 
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( 1 .) 

( 2 .) 

( 8 .) 

(4.) (6.) 

0.... 79-78 

79*46 

79-32 

80-03 80-09 

H.... 5-24. 

6-34 

6-04 

6-10 6-10 

Tho formnla OaiHijO 

i agrees best with tho results of the analysis, 

whilst the formula O 20 HUO 3 which wo adopted 
note requires loss oai*bon and hydrogen : — 

in our second preliminary 


Calculated for 

Mean found. 


CjlHjgOj. 

OsoDmOj.' 


0 .... 

79-75 

79-47 

79-73 

H .... 

5-06 

4-63 

5-16 

0 .... 

15-19 

16-90 

15-11 


100-00 

100-00 

100-00 


For reasons which wo shall state further on, we believe, however, 
that the second formula is more probable than the first. As the different 
compounds and derivatives of anrin obtained by ns are not well snited 
for an exact determination of its molcenlar weight, from which the 
correct formula might bo deduced, wo shall give in this paper the per- 
centage composition calculated for both formuhe. 

Oorn^mnd of Aurln and Sulphur Dioxide , — ^When sulphur dioxide 
is passed into a hot ooucontratod alcoholic solution of aurin, the dark 
yellowish-red liquid assumes a lighter colour, and on cooling a com- 
pound of aurin and sulphur dioxide separates out, forming either 
brick-rod crystalliuo crusts or gi’anular gjxrnot-i’od ciystals, having a 
more or loss beetle-green lustre. The compound dried over sulphuric 
acid does not retain any alcohol, but a considemblo quantity of water, 
wliich is not expelled at 100^; but above this tomperatui*© it is given 
off, t(»gethor with sulphur dioxide. 

The (lei oriniua Lion of anrin and milidmr dioxide gave the following 
results : — 

(1.) Binck-vod (srufels, dried at lOiV’, O’OSIG, wore fused with niliro 
and sodium carbonate, and gave 0*207»*> BaSOi. 

(2.) Qamot-red crystals, dried over suljdiurio acid ; U’4368 treated 
in the same way gave 0’ 1 3(>5 UaKOi. 

(3.) Ciystals with a strong bcetlo-grecn lustre, dried over sulphuric, 
acid ; 0*25()0 oxidised with potassium chlorate and hydrochloric acid 
gave 0'07Gr> BaSO*. 

(4.) 0-8175 of the garnot-i*ed crystals loft tiftor heating to 180'-' 
0-6460 aurin. 

(5.) 0-3CG2 of hriok-red crusts loft 0'2890 aurin. 

(6.) 0-3312 of the same preparation gave 0*2620 auiun. 
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( 1 .) 

SOs 8-?5 

Anrin .... — 


(2.) (3.) (4.) (6.) ((J) 

8-55 8-20 _ _ — 

_ _ 79-02 70- U? 70-10 


Tliese numbers show that the compound contaiuB ouo molocMilo of 
sulphur dioxide combined with two molecules of aurin. Wlioiher fho 
water existing in it is cliemicallj combined or adheres to it only 
mechanically, as is the case with aurin, cannot as yet bo docidod. 
Assuming the water to bo in combination, tho following two foruntljo 
may represent the compound : — 



Calculated for 


''(C!jiHuOs)!!S 03+ Sin.O J (Oa4lMOi):SOj + 5iUjO. 

Mean found. 

Aniin. . . . ?9’49 

78 ?4 

79-09 

SOj .... 8-05 

8-84 

8-50 

HsO 12-46 

12-92 

12-41 

100*00 

100-00 

100-00 


Aimyi-poias8imi*BisulpMte is produced by adding a solution of 
potassium bisulphite to a hot concentrated, alcoholic solution of aurin, 
until the yellowish-red colour of the latter has disappeared. A soft 
white powder resembling precipitated chalk separates out, tlio quantity 
of which increases when the solution is allowed to stand. Undoi* tho 
microscope, it has quite a uniform appearance, consisting of small rect- 
angular plates. It is more soluble in water than in alcohol, and may 
be recrystaJlised from hot water, but on boiling the aqueous solution, 
decomposition sets in and aurin is precipitated. Acids as well as 
alkalis decompose it readily, so that on exposure to tho air, it soon 
assumes a yellow or reddish tint, 

(1.) 1-1360 gave 0-2340 K^SOi. 

(2.) 0-8800 gave 0-1770 K,SO*. 

(3.) 0-4030 gave 0*2760 BaSOj. 

(4.) 0.7005 gave 0-3705 BaSO*. 


Calculated for 

OjiHifcOj + JbLBSOj ; + EBSOj. 

K.... 8-95 9-26 

S.... 7-34 7*58 


Found. 

(1.) (2) (8.) (k) 

9-25 9*02 — ~ 

— — 7*G4 7-2(J 


Amuv-emmonium BmdpJiite is obtained by a reaction simiiar to that 
which yields the potassium compound, to which it has tho greatest 
resemblance. Its analysis was conducted as follows; tho compound 
was evaporated to dryness with an excess of dilute hydrochloric acid ; 
the residue dried at 180®, after cooling, the ammonium chloride was 
washed out with a small quantity of cold water ; and the residual aurin 
was again dried at 180® and weighed. 
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(1.) 0*7565 gave 0*5625 annn, and 0*1800 metallic platinum. 

(2.) 0*5275 gave 0*3030 PtCU + 2 NH 4 OI. 

Found. 

( 1 .) ( 2 .) 

74*36 — 

4*09 4*37 

Amin-sodium Bisivlpliita lias properties very similar to those o£ the 
two preceding compoundB, but appears to bo more soluble in water.* 


1*5695 gave 1*1570 aurin and 0*2470Na01. 

Calculated for 

FouniL 

CsiHieOj+NaHSOsi 
Aurin. , 75*24 

74-88 

78-72 

Na . . . . 5*48 

5-66 

6-19 


Leucamiv . — Kolbe and Schmitt found that their red compound 
yielded, on treatment with acetic acid and iron filings, a colourless 
body soluble in alkalis. On exposing this solution to tho air, it 
gradually assumed a red colour, and on adding potassium ferricyanide, 
an intensely red liquid is foi*med at once. I'ho alkaline solution of the 
red body also becomes colonrloss in contact with sodium-amalgam, hut 
toms red again on exposure to tho air. 

We prepared our leucaurin either by heating an alkaline solution of 
aurin with zinc-dust and precipitating the colourless liquid with hydro- 
chloric acid, or by acting with zinc-dust on a solution of aurin in acetic 
acid, or on an acidulated alcoholic solution. On diluting tho colourless 
liquid with water, leucaurin separates as a crystalline precipitate, and 
from the mother-liquor a further quantity crystallises out in noodles on 
standing. 

Pme leucaurin is perfectly colourless; bub when rocrysiallised it 
raadily assumes a yellowish tint. It is freely soluble in acetic acid, 
crystallising therefrom in tliick and tolerably hard prisms, tho faces of 
which arc developed at one extramity only, whilst tho other extremity 
is very irregular ; it also shows a strong toiidoncy to twin. From an 
alcoholic solution it was obtained in extremely friable prisms. Tt may 
be heated to 130° without melting, assumiug, at tho same time, a 

* When we first prepared this body wo used dilnic solutions containing an excess 
of sodium bisulphite ; on standing, large pinsms crystallised out, whicli wo bcliorod 
to bo the new compomid, but aiiolysis showed that they were nothing but sodium 
bisulphite endosing some motlior-liquor. On concentrating the roniaining solution, 
a mass of silky needles cxystalliscd out, which could not bo freed eomplotoly from 
tho syrupy mother-liquor. Analysis garo numbers agreeing with those required by 
a compound containing two molecules of sodium bisulphite, one moloeule of aunn, 
and water of crystallisation. 


Calculated for 

'OjiIIieO,+ (NHOHSOa ■ Oa,HuO,+ (NHOHSO/ 

Aurm . 76-14 76-31 

IIHa .. 4-09 4-24 
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reddish colour; on heating it more strongly, it gradually solh'us siiul 
assumes a deep red colour. Its alkaline solution readily absorbs oxy- 
gen, and becomes of a dark red colour on the addition o£ ]K)lassiiinii 
ferricyanide. The red compound thus produced is, however, not aiirin, 
but probably an oxidation-product of that body ; on adding an aidd to 
the solution, a brown precipitate is formed, which is almost insoluble in 
alcohol and acetic acid. 

The analysis of leucaurin gave tho following numbers : — 



(1) 

Substance. 

0-3168 


(2) 

0-3471 


(8.) 

0-2070 


(4) 

0-2375 


(5.) 

0-2427 

0. 


(1) 

78-77 

H. 

. • • 

6-85 


0 


002* 



0- 9150 

1- 0080 
0-8580 
0-681.2 
0-7020 

(2.) 

79-20 

O-) 

78-78 

6-92 

6-09 

Calculated for 


DjO. 

0-16(i0 

0-i8r)0 

0-1285 

0-1270 

( 4 .) ( 5 .) 

78-5C 7B‘80 

G*00 5-81 

Moan found. 

78*84 

rrOd 


OaiHisOs ; CsaHieOi. 


79*25 78*94 

H 5*66 5*26 

0 15*09 15*80 


100*00 100*00 

Leucaurin contains three hydroxyls, the hydrogen of which can bo 
easily replaced by acid radicals. 

TrincGfijl-hucmmn is produced by heating loucaaiin with an cxcosH 
of acetyl chloride. As this compound is readily deconipoHod by 
alkalis and by boiling water, which converts it into a rosinons body, 
the product of the I'eaction must be pui'ified by sliaking ifc well with 
cold water and ciystallising tho body from warm alcoiiol. It is readily 
soluble in alcohol and acetic acid, and forms short silky no(‘<lloH, 

The fenbstauce need for analysis wms dried over sulphuric acid, 

(1) 0*3120 gave 0*8385 COa and 0 1580 HaO 

( 2 ) 0*2925 gave 0*7875 CO 3 and 0*1545 H 2 O 



Calculated for 

Found. 


'OaHuOsCOjHsO)^; Ca,His02(0sH,0); 

(10 

(2-) 

. . . 72*98 

72*56 

73-29 

73-42 

... 5*41 

5*12 

6-62 

6-88 

... 21*61 

22*32 

— 

— 

100-00 

loo-ou 
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Tiibeiizoi/Lleutiaimn is readily formed when leucaurlu is heated with 
benzoyl olilorido. It is a very stable body, which is not acted upon 
by boiling it with weak caustic soda, and may be heated to 180“, and 
even higher, without decomposition. It is but sparingly soluble in 
alcohol and acetic acid, but freely in benzene, from which it separates 
in transparent crystals containing benzene, which they lose when 
exposed to the air or when heated, the crystals falling to powder. 
The substance used for analysis was di*ied at 180°. 

(1) 0*2195 gave 0*0465 00. and 0*0965 H^O 

(2) 0*2290 gave 0*6735 CO, and 0*1035 H,0 


Calculated for Found. 


CaiHuOi(CfH50),; OsoHwO.COjHsO),.' 

(1) 

(a) 

C . . , . 80-00 

70-87 

80-32 

80*21 

H . . . . 4*76 

4-55 

4*88 

5*02 

0 . . . . 16-24 

15*58 

— 

— 

100-00 

100-00 




Altliough wo have, so fai*, not succeeded in establishing definitely 
the formula of aurin, there can be hardly any doubt that this body is 
not identical with Fresenius’s coi‘allin, which melts already at 156°, 
and crystallises in combinations of prisms and pinacoid planes, whilst 
aurin docs not melt even at 220°, and contains only pinocoids and 
octoids, which latter arc not to be found in corallin ; moreover, the 
axial parameters of the two kinds of crystals, which both belong to the 
trimetric system, are very diifei’ent. 

It appeared to us of iiiterost to discover the cause of this difforoiico, 
and we therefoi’o prepai'od the colouring matter from pure phenol, 
boiling quite conshintly at 181° and moiling at 42°, a largo quantiiy of 
which was kindly placed at our disj>OHal by Messrs. Ohas. Lowe and 
Co. Some preliminary oxj)oriinoiits showed that the formation of tlio 
colour begins already hotweon 100° — 110°; wo have, therefore, heated 
the mixture not above this tcuiperjituro, in order lo avoid, as much as 
possible, the formation of byc-pi*oductH, in which we have quite 
succeeded. After heating for live or six days, a sufficient quantity of 
colour was produced, which was precipitated by water and boiled to 
remove free phenol. The resinous substance sbowod, after ooolmg, a 
crystaUino fracture. To got rid of the phenol still adhering to it, the 
compound was dissolved in dilute caustic soda, and reprocipitated by 
weak hydrochloric acid. A crystalline precipitate was obtained, which 
crystallised from oJcohol oomplotely in smiill but distinct needles, having 
the colour of chromic trioxide and a diamond lustre, and capable of 
bearing a heat of 220° without uiidorgoing any change. Mr. Lewis 
vuIj. XXVI. * 2 I 
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has also examined this compound, and found that it gave the bamc 
result as that crystallised from a mixture of alcohol and acotic acid ; 
only the steel-blue reflection on face 010 was not perceived. It is 
rather remarkable that aurin prepared from pure pliouol docs not 
retain water in the same way as that obtained from the commercial 
product ; the substance dried over sulphuric acid is anhydi‘Ous, no loss 
of weight taking place on heating it to 200°. Fi*om dilute alcohol wo 
once obtained needles which had a green lustre, and on diying at 100 
fell to powder, and therefore probably contained water of cryslnl- 
lisation. To our regret we did not succeed in obtaining tliom again. 


The results of the analysis 

are as follows 



Substance. 

CO 2 


II 2 O. 

(1.) 0-2657 

0-7755 


0-1218 

(2.) 0-5260 

1-5280 


0-2350 

(3.) 0-3268 

0-9625 


0-1470 

(4) 0-2980 

0-8645 


0-1385 

(1.) 

(2.) 

(3.) 

(4.) 

0 79-60 

79-22 

79-49 

79-12 

H . . . . 5-09 

4-94 

5-00 

5-16 

These numbers agree with those required by the formula O^o' 

Calculated. 

Found, mean. 

C 

79-47 

79-38 

H .... 

4-63 


5-05 

0 

15-90 


— 


By heating this compound 

with acetic acid 

and zinc-dust, we 

ubtaiued the leuco-compouud. 

crystallising from alcohol in brilliant 

white needles, which were dried 

over sulphuric acid and analysed : 

Substance. 

CO.. 

HsO. 

(1.) 0-2340 

0-6725 

0-1220 

(2.) 0-3058 

0-8773 

0-1575 

(3.) 0-2210 

0-6373 

0-1I65 

(1) 

(a; 

(3.) 

0 78-38 

78-24 

78-64 

H 5-80 

5-72 

5-85 

These numbers agi*ee better with the formula 

than with 

CsoHieOs : 


Calculated for 

Mean fonuil. 

C-aHieOj ; 

CaoHigOj. 


0 .... 78-94 

78-43 

7842 

H .... 5-26 

5-88 

6-79 

0 . . . . 15-80 

15-69 

— 

100 00 

100-00 
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But a& most of those bodies retain watoz* so obstinately, and as, in 
order to avoid oxidation, the corapoand was only dried over sulphuric 
acid, the formula CaoHitOs is the more probable. 

The aurin from pui*o phenol is, if not identical with that contained 
in the commercial product, certainly very nearly related to it, and conse- 
quently different from Fresenius’s corallin. The cause of this differ- 
ence must bo looked for in the different modes of prepai*ation. 
Fresenins, as well as Kolbe and Schmitt, prepared their compound 
by heating the mixture to 140® — 150®, whilst our body was formed at 
a temperature not exceeding 110°. 

The aurin from pure phenol being obtained without the formation of 
l^e-products, the reaction by which it is formed may be expressed by 
the following equation : 

SOfeHaO -f- 200 = CaoHuOa + 2HaO. 

The phenol used for the preparation of the commercial product 
always contains a small quantity of crosol, and it appears probable that 
the latter takes part in the reaction, which might take place as 
follows : 


206H60 -f CtHsO + 200 = O^iHieOj 4- 2 H 2 O. 

In order to elucidate this point, wo have made the following experi- 
ments : — 

Aurin from the commercial product was well mixed with zinc-dust, 
the mixture gi*adually heated in a combustion-tube, and the products 
of decomposition passed over a long layer of red-hot zinc-dust. The 
yield of hydincarbons thus formed was but small ; the piancipal portion 
consisted of benzene boiling at 82® — 85® ; after it bad passed over, the 
boiling point rose rapidly above 200°, and then more gradually to above 
300®. The small fmeiion boiling between 85® and 200®, yielded by 
further distillation a little moi’o benzene and Iwdios boiling above 200“, 
but no toluene could be found in it, Tho high -boiling fraction is a 
mixture of liquid and solid hydrocarbons, tho quantity for the present 
at our disposal being, however, too small to offect a separation. 

When aurin is heated carefully ia a combustion-tube, a roddish- 
colom’ed oily liquid distils and a largo quantity of porous carbon is 
formed. The distillate is almost completely soluble in Oiiustic potash, 
only a trace of a solid having the odour of diphenyl being left behind. 
The alkaline solution was decomposed with hydrochloric acid, and the 
oil dried over calcium chloride. On distilling it, a small quantity of 
water first passed over, and the boiling point then rose rapidly to 184®, 
remaining constant until the last drop had distilled over ; the distillate 
solidified to a mass of needle-shaped crystals, and consisted of pure 

2 I 2 
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plieiiol, no ci'esol being present, tlie formation of which might have 
been expected if this componnd took part in the production of the 
colour. 

We may therefore, for the present, assume that iho aunn contained 
in the commercial product is identical with that obtained from, pure 
phenol. It is known how easily one may bo deceived by the apparent 
purity of crystallised colouring matters ; only a short time ago, 
Wiohelhaus has again called attention to this point in his beautiful 
researches on the oxidation of phenol (Deut Oh&nu Ges. J)cr., v, 8t0). 
We hope to settle this question by further rosearchos. 

When aurin is heated with aqueous ammonia to 140° — 1»)0°, a now 
colouring is formed, dyeing on wool and silk a redder shade than aurin, 
and occurring in commerce under the name of “red corallin” or 
“pseonin.” We have commenced an investigation of iliis body, the 
results of which are, however, not completed. 

Another derivative of aurin, called “ azuriu ** or “ azulin,*’ is pro- 
dneed by treating it with aniline. An examination of this blue com- 
pound has so far yielded the following results. 

When auxin is gently boiled with aniline and a little acetic acid, the 
solution soon assumes a pure blue colour. On boiling the product with 
dQuoe hydrochloric acid, iu order to remove an excess of aniline, a blue 
, resinous substance is obtained, consisting of a mixture of diffbi*cnt 
bodies, which are partly soluble in alcohol and acetic acid, and pai-ily 
insoluble in them. 

By heating the above mixture on a water-bath, a blue solution is 
formed in 16 — ^20 hours, which, however, also contains several bodies. 
A portion of the product is readily soluble in caustic soda with a pniplo 
colour, and precipitated by acid i^m this solution in bluo flakes, which 
dissolve in alcohol and acetic acid. The portion whi(*h is iuHolublc in 
alkalis dissolves completely in acetic acid and alcohol, witli a fino blue 
colour, but ether takes up only a part of it, forming a dark red solution, 
which on evaporation leaves a blue resinous body behind. Tho portion 
not dissolving in ether forms a dark blue powder with a golden 
reflection. 

We have not analysed any of these products, because wo have not 
yet obtained them in distinct ciystals. 
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XVIT . — JtestenroliQs on the Aotian of fJis Copper^ztnc Couple on Orgonic 

Bodies. 

By J, H. Gladstone, Ph.D., P.E.S., and Alfred Tribe, P.O.S. 

I. On Iodide of Ethyl. 

Last spring we read before the Boyal Society a paper in which it was 
shown that zinc on which copper had been deposited is capable of de- 
composing water at the ordinary temperature, and at the close of that 
communication we mentioned that ethyl iodide may easily be decom- 
posed by the same agent (Proc. Boy. Soc.^ xx, 218). 

We propose now to lay before the Chemical Society a description of 
the reactions of these conjoined metals with this organic body, follow- 
ing the course of the classic memoir of Frankland published in our 
Quarterly Journal for 1849 (vol. ii, p. 2G3). The differonco between 
our method and his consists in the fact that while he, using ziuo alone, 
had to conduc the ingredients in closed vessels and expose them to a 
considerable heat, wo, using zinc covered with spongy copper, make 
our experiments with ordinary flasks and delivery-tubes without 
artificial prossm*o. 

Prelimuianj ExperinmUs with Zim. 

In order to estimate tho value of conjoining copper with zinc in 
these experiments, it was necessaiy to make a preliminary trial witli 
zinc alone. 

A flask having a capacity of about one ounce (29 c.c.) was filled with 
zinc foil, about tho thickness of writing paper, 14 inches (35 centim.) 
long and 2 inches (5 centim.) wide, crumpled. To remove any trace of 
grease this was washed with alcohol, thou with ether, and afterwards 
dried by heating in a current of diy carbonic acid gjis. 

Pive c.c. or 9*5 grams of othy) iodide wore poured into the flask, a long 
invoiced condenser was affixed to it by a perforated cork, and it was 
placed in a water-bath and heated to tho boiling point of the iodide. 

This was suffered to coutiuue for an hour, tho vapour* condensing in 
the tube and di*opping down again upon tho moial. On pouring the 
ethyl iodide into water and shaking it up well, a trace of zinc oxide 
separated. This existence of a veiy small amount of action was 
attributed to those traces of impurity which are always found in zinc. 

We repeated the experiment with zinc foil which had been deeply 
etched by sulphuric acid, since Petal has proposed that the meiid in 
this condition should be used in the production of zinc-ethyl. We 
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found in the flask a small quantity of a white body soluble in other, 
which when poured into water gave 0'04 gnn. of zinc oxide. The in- 
crease of action was attributed to the etching having brought the 
impurities of the zinc into greater prominence ; but the result was still 
insignificant in amount. 


Action of the Dry Covyile on Efhjl lotlidc. 

An experiment precisely similar to the above in other rospeols was 
tried with our couple. The cottyle^ for so we shall now (lesignato the 
zinc with its covering of spongy copper, was prepared by pouring a 
solution of cupric sulphate containing about 1*5 per cent, of the salt, 
on to the crumpled zinc foil in the flask, allowing it to deposit the finely 
divided metallic copper till it loses its blue colour, and repeating this 
two or three times. We find that a weak solution gives a more oflbetivo 
couple than when a strong one is used. Tho coating ought to adhere 
firmly, and present somewhat the appearance of black velvet. I'ho 
whole must be well washed, first with water, then with alcohol, and 
lastly with ether, and thoroughly dried by heating it in a current of 
dry carbonic acid gas. 

When ethyl iodide is added to this couple at the ordinary tompoi’a- 
ture there is little or no sign of action, but upon heating it in tho water- 
bath, some combustible gas is given ofT, and a large amount of a crys-* 
talline body is produced. This has the appearance of Frank! and *k 
ethiodide of zinc, and when heated gently by itself, is resolved into 
zinc-ethyl and zinc iodide. 

In order to estimate the amount of zinc-ethyl that may bo produced, 
the following method was employed. The flask was immorRod in a bath 
of boiling water; vapour of ethyl iodide immediately rose in the in- 
verted condenser, but as the liquid fell back it could bo seen to 
diminish, and when this action ceased, the first part of tho operation 
was over. The condenser was then removed, and tho flask wjw fitiod 
with two tubes, one in connection with a carbonic acid gonemior, and 
the other bent down so as to dip under a stratum of nicTcuvy in a 
vessel into which water was afterwards poured. CarboTuc acid was 
allowed gently to flow, the white crystalline body was gently 
heated by a gas flame, and the zinc-ethyl thus produced was swept 
through the second tube and through the mercury into tho water, 
where, of course, it was decomposed. The oxide of zinc produced was 
dissolved in dilute hydrochloric acid, precipitated by sodium carbonate 
and we^hed. The results were as follows ; — 
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CpITsI uaed. 

Duraiion of 
first operation. 

ZnO obtained. 

Equivalent to 
0 iHioZn. 

A 

9 *5 grains. 

16 min. 

1-523 

2-31 

B 

1} 


1-316 

2-04 

0 

M 

45 „ 


1*83 

D 

]| 

25 

1-348 

2-04 

B 

H 

26 „ 

1-728 

2*61 


Tho experiments marked A, D, and E, were made at the ordinary 
prcssnre, and they afforded the best result both as to yield of zino- 
ethyl and quickness of action. The experiments B and 0 were made 
at a pressure of from one to two inches of mercury ; and in 0, where 
the experiment took the longest time and yielded the lowest result, the 
amount of gas evolved was found to be 120 c.c. As the greatest 
possible amount of zinc-ethyl theoretically producible from 9*5 grm. of 
the iodide is 3’74 grm., it is evident that by our method the bulk of 
the iodide is converted into ethiodide of zinc, and it is evident also 
that zinc-ethyl might be prepared in this manner on a large scale. 

As it has been recommended to mix ether with the iodide in tho 
preparation of zinc-ethyl, we thought it desirable to see whether it 
offered any advantage in our mode of operation. An experiment was 
made as before, except that 5 o.o. of anhydrous ether were added ; but 
though the heat was continued for half an hour, the oxide of zinc ob- 
tained was only 0*94 grm., equivalent to 1*43 grm, of zino-cthyl. The 
ether therefore appears to retard the action. 

Thinking that less gas and therefore more ethiodide would be pro- 
duced at a lower temperature, we made experiments which showed it 
was possible to effect the chemical change at 60® 0. ; but at that tem- 
perature it is some time, perhaps half an hour, before the action com- 
mences, and it is difficult to know when tho whole of the iodide is con- 
verted. It is therefore ncciossary to raise the heat somewhat, especially 
toward tho end of tho experiment. Tn an opeiaiion conducted in this 
znannor, with every precaution to onsui*o tho greatest yield; the zinc 
oxide indicated 2*5 grm. of zin€^-cihyl, which barely equals that of ex- 
periment B, and is only two-thirds of the quantity thooroticnlly possible. 
We could not account for the loss of this 33 per cent., unless by sup- 
posing that when tho crystalline body is heated, other substances are 
produced besides zinc-ethyl and zinc iodide. 

Another experiment was Ihcrofore made, in whidi the usual amounts 
of substances were heated together in a wator-bath, first at 50®, and 
afterwards to about 85®. Tho flask was then attached to a delivery- 
tube passing into a small receiver, from which another tube passed 
into a vessel of mercury. The apparatus was filled with dry carbonic 
acid gas, and the crystalline Iwdy was gently heated. It became 
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entirely liquid before tlie thermomotcr indicated 75\ Uiud at a liijihov 
temperature it xatlier suddenly gave off fclio zinc-otliyl, wliicli ooiulotiMcd 
easily in tbe first tube and ran down into tlie receiver, while there 
passed on a considerable quantity of combubliblo gas. A portion of 
this was collected, and after the separation of a little carbonic anhy- 
dride, Nordhausen sulphuric acid absorbed nearly half the rertiaindcr, 
leaving a residual gas that burnt with a luminous flame. Et was 
evident therefore that a good deal of the crystalline body suffero^l a 
decomposition which yielded gases of two typos, probably othylcn«* aiid 
ethyl hydride in equal volumes. A small amount of a bluish black sub- 
stance was formed in the flask. 

Frankland considered that the cthylono and ethyl hydride foiind 
among the products of the action of zinc upon the iodide in scaled 
tubes, are due to the action of ethyl iodido ou tho ethiodido of zinc ; 
it was thought that by heating our couple with an excess of tlio itididc, 
direct evidence of this reaction might bo obtained. 

3*15 grms. of the couple and 19 grms. of ethyl iodide wore tlicve- 
fore heated together for two hours. A few bubbles of gas wore given 
off during tbe first few minutes. In tho flask there roinainod tho 
spongy copper and a little of the couple unacted on, which wore sepa- 
rated from the solution of ethiodide of zinc in ethyl iodido by fillraiiou 
through asbestos. This liquid was again heated for an hour and a 
half; only about 10 c.c. of gas were evolved, and that duidng-tlio earlier 
part of the time. On heating it in a water-bath, ethyl iodide disirillod 
over ; on raising the temperature, the same iodido mixed with zinc- 
ethyl passed over, and afterwards zinc-ethyl apparently j)uro. It 
appears therefore, that whatever may be tbe case in scaled tubes, 
ethiodide of zinc is not decomposed by ethyl iodide at a temperature 
of 70®, and at the ordinary atmospheric pressure. 

Tho question naturally arises, What is the manner in which tho 
conple has acted on the ethyl iodide ? The main result is, tho crysUil- 
line body. This has been viewed in two ways : either as a direct com- 
bination of the iodide with the metal C^nj.Zn; or as a combi imi ion of 
the zinc-ethyl and zinc iodide (CaH 6 )iZn.Znl 2 , which are })roduco(l by 
the splitting up of the iodide by means of tho metal. 

We are inclined to the latter view because, first, tho splitting up of a 
binary compound seems the more especial function of a couple ; secondly, 
there is always found some zinc-ethyl mixed with the ciystalline body, 
even when the temperatuiu has been kept at tho lowest ; and thirdly, 
distilled zinc-ethyl will combine with dry zinc iodide, oven without 
the application of heat, giving rise to a crystaUine body which resem- 
bles in appearance that in the flask, and melts at about tho same 
temperature. 
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AGfion of tlw Gtmple an Bthi/l Iodide and Wafer, 

It was shown by JFraiiklaiid that if water bo present when otlijl- 
iodido is heated with zinc undor pressure, tho water also suftbrs decom- 
position, and hydride of ethyl is produced in quantity. Now as our 
couple is able to decompose water at the ordinary temperature, we 
expected that tho reaction just descidbod would take place by means of 
it without any artificial heat. Wo were not disappointed. 

Five C.C. of ethyl iodide were placed in an ounce flask containing the 
couple, which had been washed with water, and drained, but not dried. 
The temperature of the room was only 14®. Evolution of gas took 
place at once, and it was oollocted over water in the usual way. About 
twelve bubbles wore given off per minute ; then the action slackened, 
but the rate could be immediately increased by shaking the flask. 
After 32 hours no more gas was evolved, and the total amounted to 
1256 c.o. (corrected for temperature and pressure). 

This gas burned with a luminous flame, and was almost wholly 
soluble in recently boiled alcohol. A portion of it was passed through 
a set of bnlb'i containing respectively alcohol and water, and analysed 
according to Bunsen’s method Nordhauson sulphuric acid caused 
no diminution of volume. 

After removal to the eudiometer tho following were the data ob- 
tained : — ^ 



Observed 

Tempera- 

Difference 

Baro- 

Vol.at0“O. 


vol. 

turo. 

of Hg level. 

meter. 

and 1 m. 

Gas used (moist) 

18 

10 -0” 

156 

755-11, 

765 -47 

6*58 

152 66 

Aflcr addmg air and 0 1 

(lUOlbl) J 

283 

16 8’ 

188 

.After combustion (moist) 

202 

16 *2” 

200 

766-03 

136*86 

After ab8ori)iioii ofl 
00. (dry) / 

230 

0*3’ 

235*2 

760-3 

121*07 


giving the following results as couiparod with those calculated for 
hydride of ethyl. 

Found. OglTe. 


Qfis burnt C'5H ~ 

Contraction 15*8 1G*45 


, Carbonic anhydride .... 32*79 13*36 

This, taken in conjunction with its physical properties, confirms tho 
belief that this gas was hydride of ethyl, but mixed probably with a 
small amount of free hydrogen arising Irom the action of the couple on 
the water alone. 

Tho 1255 c.c. of gas ooUoct.ed, making allowance for loss by the 
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carrying oyer of iodido vapour, and absoi’ption by -water, fairly I'opre- 
sents the total amount which could be obtained thoorotically, viz., 
1365 C.C. 

The residue in the flask had a faint odour, suggesting that of a(‘otie 
ether. There was a white substance adhering to the nndc»stroyod 
couple. On distillation some water passed over with a (i*aco of nn 
ethereal body, but no iodide of ethyl. From what wsis lofl-, nleohol 
dissolved out zinc iodide, leaving the hydinto. 


Action of the Gotbple on Ethyl Iodide and Alcohol. 

The substitution of alcohol for water in the above reaction makes 
little change, though the couple was found to have no effect whatever 
upon absolute alcohol itself, even at a boiling ieinperature. The evo- 
lution of* gas commences at a few minutes after tlio substances hav(‘ 
been placed together, if the temperature be 20® ; but if it bo lower, a 
quarter or half an hour is required to start the action ; but when it is 
once fairly started, the temperature lises, and tho docompo8it»ion pro- 
ceeds rapidly. 

In one experiment 6 c.o. of ethyl iodide were poured on to the couplo 
which had been washed with alcohol but not dried. The acfciou wm 
moderated by immersing the flask in water, at about 19®. Tho amount 
of gas obtained was, after correction, 1170*7 o.c. 

In another experiment 5 c.o. of ethyl iodide were mixed with 10 c.c. 
of absolute alcobolf and poured upon the dry couple. The action was 
allowed to take its natural course, and in 15 minutes after it had 
begun, 1060 c.c. of gas were collected. Tho whole evolved amonnt(*d 
to 1114 C.C. 

On repeating the latter experiment, using 5 c.c. of alcohol, tho gm 
collected was 1101 c,c. 

It would appear therefore that tho yield of gas is not quite equal to 
what is obtained by the agency of water instead of alcoliol, and of 
course it does not approach so nearly tho thof>roiical amount of 
1365 C.O. 

The gas had the same properties as before, and wiis analysed in the 
same way. Sulphnric acid did not alter its volume, at least not beyoiul 
the extent of possible errors of observation. 

Two combustions were made. 
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Volume 

Tempera- 

DifCoronco 

Bare- 



observed. 

lure. 

of Hg level 

motor. 

and 1 m. 

T. Gas used (moist).. . 




mm. 




21 

17*1 

419 

758 93 

7*882 

After adding air 1 
and 0 (moist) . . J 


293 

16*6 

173-6 

7S7 39 

162 26 

After combustion 1 
(moist) j 

f 

269 

37*1 

198*6 

756 *61 

112 -61 

wer absorption of ] 
CO J (dry) ...... 


244 

17 1 

223 6 

736-88 

126 -87 








II. Gas used (moist). ... I 

16 -S 


153*0 


6*239 

After adding air 1 
and 0 (moist) . . J 
After combustion] 
(moist) J 


261 -3 


205*9 


137 17 


210 5 


226 *6 

738-1 

121 55 

After absorption of] 
COa (dry) . . , . J 


217*8 


250 2 

762*6 

109*19 


These numbers give the following results : — 



T. 1 

1 

TI. 

Found. 

Calculated. 

Found. 

Calculated. 

Gas employed 

7 88 

..... 

6*21 


Contraction 

19 70, 

19 70 1 

15*62 

16 *60 

Carbonic anhy dxido ...... 

16-64 

16 -76 

12 *3 

12 48 


It appears therefore that the gas is pure ethyl hydride. 

In IFrankland’s experiment, where the substance had been exposed 
to a high tompei*atnro and lo pi*oRSuro, ho had reason to believe that 
iho residue contained oxyiodide of ssinc and other. We could never 
detect the least odour of this latter subsianco either in the flask or in 
the bulbs through wliioh llie gas hod bubbled. The residue in our 
ease was a substance of a gummy consistoney, in which some beautiful 
prismatic ciystals were once observed ; it dissolves complelcdy in abso- 
lute alcohol, and from this alc*oholic extract w«t(‘r throws down a 
bulky precipitate of zinc hydrate. A certain measure of this alcoholic 
soludon gave on analysis 0*()5)4 gnu. of silver iodide, and 0*2510 gim. 
of ssinc oxide, of whi<»h 0*101 grm. was prooipitablc by water. 

This indicates tho proportion in atomic weights : — 

Zinc 1*0 

Iodine 1*04 

Zinc removed by water .... 0*45 

On distilling off tho alcohol in a water-bath, a yellowish liquid re- 
mained, which when heated to about 205®, gave off more olcohob 
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leaving a dark yellow solid. This when heated over a gas dame, 
blackened and was resolved into a combustible gas, a small quantity of 
a liquid having the smell of ether, and a residue from which alcohol 
erhneted zinc iodide, leaving zinc oxide and some carbon. 

The oidginal substance is probably an iodo-ethylato of zinc. The 
original reaction would appear therefore to have been — 

CsHJ + CyE[60 + Zn = OA + 

which is perfectly analogous to what has before been supposed to take 
place in the reaction 'with water. 

CsH,I + HjO + Zn = CjHs + 

From this paper it will be gathered that the copper-zinc couple sup- 
plies the means of preparing both zinc- ethyl and ethyl hydride on a 
large scale with perfect ease. Of course the zinc foil may be replaced 
by granulated zinc. The rapidity and simplicity of the action renders 
it well suited for lecture illustration. 

In another paper we hope very shortly to describe its action on tho 
homologues of ethyl iodide. 


XVIII . — Observations on the Nature of the Blach Deposit in the Copper- 

zinc Couple, 

By J. H. Ola-dstone, Ph.D., F.R.S., and Alfred Tribe, F.O.S. 

A QUESTION has been raised as to the nature of the black deposit in tho 
copper-zinc couple that we have lately employed for effecting chemical 
decompositions, and it has been suggested by Dr. Russell that it con- 
tains more or less metallic zinc. 

In the present note we give our own observations on the matter ; 
and we are the more glad to do so, as they have a direct bearing on an 
important point in the history of galvanism. 

"When a solution of copper sulphate is poured upon zinc, tho funy 
deposit consists of pure copper as long as the solution in coutaci with 
the zinc still contains that metal ; when, however, the original sulphate 
has been completely converted into zinc sulphate, other reactions super- 
vene. Through the agency of the oxygen dissolved in the water, a 
deposit of adne oxide begins to take place on the copper crystals in the 
manner described by us in a communication to the !l^yal Society (Proc. 

Soe,^ 18/2, No. 184). The following is the mode of action in 
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the form of an equation, it being understood that the two metals are 
in contact ; — 

mCa -j- 0 + ZnSOi + ^^Zn = mCu. + ZnO + ZnS 04 + — l)Zn. 

At the same time tho decomposition of water, which commences as 
soon as any copper is deposited on the zinc, goes on continuously with 
evolution of hydrogen, among tho copper crystals. But, in addition to 
this, there is a formation of metallic zinc, which, if the different 
substances be allowed to remain in contact, becomes considerable in 
amount. 

A quantitative experiment was made by allowing a couple to remain 
for rather more than two days in contact with a 1*5 per cent, solution 
of zinc sulphate, shaking off the black deposit, and treating it with 
dilute acid. The hydrogen evolved amounted to 5*6 c.c. (corrected), 
which is equivalent to 0*01625 grm. of zinc, while the copper was esti- 
mated at 0*218 grm., showing that the deposit contained ?*4 parts of 
metallic zinc to 100 parts of copper. 

That this metallic zinc is not due to tho reduction of the oxide pro- 
duced in the manner mentioned above, was proved by its forming 
equally well in a solution from which the air had been previously 
expelled by boiling, and to which tho atmosphere had no access during 
the experiment. Such a deposit appears black, or nearly so, to the 
naked eye ; but when examined by the microscope it is seen to consist 
of branches of crystallised copper, studded with small crystals of 
metallic zinc. This metallic zinc is, of course, dissolved at once by 
dilute acids, with evolution of hydrogen, and uncovering of the copper 
branches ; or if it be washed with a solution of cupric sulphate, the 
zinc is replaced by the more negative metal. 

It would appear, therefore, that in the manner in which we have 
usually prepared our copper-zinc couple, the deposit can contain little 
or no metallic zinc. If, however, it be allowed to stand some time 
before it is washed, it will contain zinc, and as this, in the fii*st 
instance, actually increases the number of points of contact, it may 
rather increase than diminish the efficiency of the couple. 

In the reduction of silver chloride by zinc, meet with the same 
phenomena. As long as there is undecomposed silver chlonde, the zinc 
continues to unite simply with tho chlorine ; but when there is nothing 
but metallic silver and zinc in contact and surrounded by zinc chloride 
and water, zinc begins to be deposited on the surface of the silver. 

If an aqueous solution of platmic chloride be poured on to zinc, a 
portion of it is reduced tx> platiiious chloride, as evidenced by the 
change of colour, while some is reduced at once to the metallic state, 
forming a grey coating from which bubbles of hydrogen ai*ise, no 
doubt from the decompobition of water by tho conjoined metals* Tho 
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platmoTLa chloride m bolution is reduced in its turn, and the black 
deposit, after standing awhile in the solution of zinc chloride, was 
found to effervesce on treatment with acid In two ea«i*ly experiments 
made in 1871, before we understood the nature of the action, we found 
respectively 3 0 and 10*7 per cent, of zinc in the two specimens of 
the deposit. 

Terchloride of gold acts in a similar manner. The deposited gold 
which had stood in the solution of the transformed chloride was found 
to contain both zinc oxide and metallic zinc. 

The platinum-zinc and the gold-zinc couples decompose water much 
more rapidly than the copper-zinc couple does, as might be expected 
from the superior position of the negative metals in the electro-chemical 
series 

In the early days of the galvanic battery, it was observed that when 
the sulphuric acid had dissolved a good deal of zinc, a deposit of that 
metal sometimes occurred upon the copper plates, aud it was partly on 
that very account that Daniell proposed his battery in which sulphate 
of copper is placed in contact with the copper, and sulphuric acid with 
the zinc. The reaction by which this deterioration of the power occurs 
in the old forms of galvanic battery may be thus expressed : — 

Before contact — 

mCn I ZnS 04 ] ZuSO^ | BiSO^ | nZn; 

After contact — 

mCn I Zn | ZnS 04 1 H^SO* | ZuSO* [ (u - l)Zii. 

Kow the simple action of the myriads of circuits in our couple is 
this — 

//iCu I H 2 O 1 7/Zn , 

which becomes — 

HzOu I Hs ; ZnO 1 (?i-ljZu; 

But where the water contains sulphate of zinc, something like the 
following arrangement of molecules must often occur : — 

luCu I ZnSOi 1 ZnSOi | HgO \ HaO | wZn ; 

and this will become — 

jttCtt I Zn 1 ZnS 04 | H^SO, 1 HjO j ZnO | C»-l)Zn; 

And this is not the end of the deposition of ginn, for the snlphniic 
add thns genraated -vrill certainlj be swept away by the currents that 
are ptodnced at the s^e time, and may in other places set up the 
reaction that occurs in, the old batteries 
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The decomposition of the metallic salt in such an arrangement as 
Daniel Ts battery, has sometimes been viewed as the effect of the 
nascent hydrogen evolved against the copper or platinum plate. The 
s>n.Tnft explanation mav be given in this case also, if any prefer it, the 
nascent hydrogen being derived, not from an acid but from water. 

"Whichever be the explanation, it is evident that we have here a con- 
tinuous process, by which, eventually, the whole of the zinc wiU. be 
oxidised at the expense of the water, but during the process it may not 
only crystallise on the copper branches, but be repeatedly removed from 
one place to another. 

Whether this deposition of zinc has taken place or not before the 
couple is washed, matters little to the theoiy of ^ its action, for 
wherever the dissimilar metals meet there is produced an effective 
circuit. 

In order to determine whether it is perfectly effective when there is 
the least transference of zinc, we pi^epared a couple in the usual way, 
except that the sulphate of copper was removed before its blue colour 
was destroyed, and with this couple '^e completely converted 5 c.c. of 
ethyl iodide into ethiodide of zinc in twenty minutes, a period shorter 
than that of the majority of our former experiments. 

P.S. — ^March 20. As the idea seems to be still entertained by some 
chemists that the deposit owes its black colour in some way to the 
presence of zinc, it may not be amiss to state more explicitly our view 
of the matter. 

We fuUy admit that the black deposit in our couple may usually 
contain quantities of metallic zinc : for the sulphate of zinc first 
formed must be often held within the meshes of the arborescent copper 
io the exclusion of the copper solution, and thus the secondary action 
will commence in one place before the primary action is completed in 
another. But we cannot assent to the view that the blackness indi- 
cates necessarily the presence of zinc : for, among other reasons, — 

The first deposit of copper from a very acid solution of sulphate of 
copper is black. 

Some specimens of the black deposit in our couple give much, some 
a little, and others no perceptible evolution of gas when ii'catcd with 
hydrochloric acid. 

Black deposit containing metallic zinc remains black when treated 
with sulphate of copper. The copper salt has, of course, destroyed the 
zinc, as indeed is shown by the deposit no longer effeiwescing with 
acid. 

Our conviction is that the colour depends mainly on the rapidity ot 
growth of the metallic crystals, and that an arborescent deposit, whether 
of copper or zinc, if slowly formed, will be black, just as finely divided 
platinum or gold or silver is black. 



XIX.— Oh theFvnuatmi of tiodiiua Stdjthide hy the Actlo7i of Ey cl rofjPH 
Suljyhicle upon Sodium Ghloride at High T&mperutures. 

Bj Ohas. T. Kingzett. 

While making some experiments, about a jear ago, on the action of 
coal-gas nponpnre sodinm chloride at a bright red heat, I found, some- 
what to my surprise, that sodinm sulphide was formed in small yet 
decided amount. 

Three grams of pure sodium chloride were placed in a combustion- 
tube and heated sufficiently to fuse the salt, a current of ordinary coal-gas 
(as manufactured by the gas company of St. Helen’s, Lancashire), being 
meanwhile passed though the tube for an hour. Of the sodium chloride 
used, Ivi per cent, was converted into sodinm sulphide. 

A repetition of the experiment, with approximately the same result, 
induced me to substitute pure hydrogen sulphide for coal-gas. 

The results obtained in several experiments, lasting from ten 
minutes to three hours, and at various temperatures, are given in the 
following table ; — 


Sodium chloride 
u«:ed in 
experiment. 

Duration 
of experiment. 

Temperature 

employed. 

Percentage 
of sodium emoride 
decomposed. 

3 123 grams. 

1 hour. 

Sufficient to fuse salt. 

6 00 per cent. 

3 123 

93 

•9 

99 

15-00 

99 

3 123 

99 

2 liours. 

Much higher. 

3 ’38 

91 

•301 

•» 

10 minutes. 

Below fusion. 

1-10 


•7215 


30 minutes. 

„ 

94 


3-0587 

99 

1 40 minutes. 

1 Teiyhigh. 

5-61 

99 

1 *0365 


45 minutes. ] 

1 Below fusion. 

i*n 


•84A 


2 Lours. 

Partial fusion. 

2-21 


2-005 


1 hour. 

To fusion. 

•93 


1-4864 


19 

99 

1 78 


•939 


2 hours. 

99 

8-18 

9 > 

1-U36 


3 hours. 

99 

5-99 


•500 

91 

2 houra. 

39 

8 12 

1 

99 


The sodium chloride decomposed was calculated from the amount of 
sodium sulphide formed. This was estimated by dissolving the pro- 
duct of each experiment in water, boiling to expel hydrogen sulphide, 
and then titrating the solution on cooling with decinormal iodine- 
soludon, after the addition of starch-solution and acetic acid; at 
other times, the boiled solution was titrated with a normal standard 
bolution of sulphuric acid. 

The fused mass left as the product in the combustion-tube was always 
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of a reddisli yellow coloiir, and dissolved in water to a clear, slightly 
yellow coloured solution. 

As might be predicted, and as a glance at the above tabulated expe- 
riments confirms, the amount of sodium sulphide formed, other 
conditions being the same, is found to depend on (1) the temperature 
employed, and (2) the rate of the current of hydrogen sulphide. 

The temperature found most conducive to the formation of sodium 
sulphide is one sufficient to thoroughly fuse the sodium chloride. The 
current of hydrogen sulphide must bo rapid enough to carry off the 
hydrogen chloride which is formed, as otherwise it reacts upon the 
sodium sulphide to reproduce the original substances# 

In these experiments the temperature employed in each case was not 
the same, nor were precautions taken to ensuz’e the same rate of 
hydrogen sulphide current: hence the apparently anomalous results 
obtained. 

The hydrogen sulphide used was sometimes obtained by the reaction 
that occurs between sulphuric acid and ferrous sulphide *, at others, 
by the action of hydrogen chloride upon antimonious sulphide, while 
at times it was obtained by the passage of pure hydrogen over fused 
sulphur. The last-named method was effected by placing the sulphur 
in the tube containing the sodium chloride but two or three inches before 
it. That part of the tube containing the sodium chloride was heated to 
redness or otherwise as desired, while the fiame of a spirit lamp was 
used to heat that part which contained the sulphur. It is not necessary 
to dry the hydrogen sulphide used, although if it be not dried, the 
amount of sodium sulphide formed is slightly increased, because the 
steam present converts sodium chloride into sodium hydrate and hy- 
drogen sulphide convei'ts this into sodium sulphide. 

As at high temperatures hydrogen sulphide is partially decomposed 
into free hydrogen and sulphur, I considered it desii*able to mako 
further experiments. I transmitted pure hydrogen over sodium chloride 
at a bright red heat, bub T never, during my experiments, observed any 
decomposition ; no alkali was obtained. The same remark applies also 
when sulphur and sodic chloride (both dry) aro mixed together and 
heated to redness. Thns it would appear that the production of 
sodium sulphide by the action of hydrogen sulphide upon sodium chlo- 
ride is the result of a direct reaction viz. : — 

2]!IaCl + HaS = Na^S + 2H01. 

But more experiments are being made to show whether this is the 
only reaction that occurs in the tube at present. 1 am inclined, from 
an examination of the gaseous products, to think that other reactions 
take place. 


2 K 
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XX. — An Air-hat7i of Gonsiant Temperature between 100° and 200° C. 

By Hbemasn Spbengel. 

The temperature of boiling water, varying but slightly with the atmo- 
spheric pressure, is (on aceoimt of its easy attainment) the acknow- 
ledged standard in operations, such as drying. But if the degree of 
temperature has to be higher or lower than this, we generally avail 
ourselves of gas-lamps, whoso heating power is regulated by an auto- 
matical action, existing between the heated medium and the supply of 
gas which feeds the lamp, as in Soheibler’s ingenious electro-mag- 
netic apparatus (Zeitaclirift fiir anali/tiffhe Ghemie^ vol. vii, p. 88, 18G8). 
Simplicity, however, speaks in favour of the water-bath principle 
(Tichborne’s and E. Reynolds’ glycerin-bath, Gliem. News, vol. iv, 
p. 319, 1861; Deville and Troost’s boiling zinc, cadmium, sulphur, 
mLfircury, Gompt rend., Ivh, p. 897, 1863), and I must plead this as an 
excuse for describing an arrangement which may be considered 
obvious. 

My instrument (almost a copy of the common water-bath) is charged 
(in place of water) with a liquid boiling without decomposition at the 
desired temperature, and is made of a material on which this liquid, 
even whilst boiling, does not act, or at least not readily. Such is the 
case with diluted sulphuric acid and lead, if the temperature required 
is not much above lo 0 °. 

The top of the leaden air-bath is provided with an upright worm, 
cooled by air, in which the vapom' from the boiling acid condenses. 
The products of condensation, thus continually flowing back to the 
acid, cause the latter to remain unaltered both in volume and in specific 
gravity, and therefore in its boiling point. 

The outside ease of the double-walled air-bath is a 6 ^" cube ; the 
inside a 5" cube. The worm, made of about 30' of gas-piping of 
diameter, is 15" high and 4" wide. The coils of the worm are kept 
apart from each other by means of solder ; and the worm is kept in 
its upright position by two iron supports, soldered to the sides of the 
air-bath. The top is likewise provided with a stoppered neck, through 
which the outer chamber may be filled with the acid, and with an 
aperture leading to the inner chamber for the purpose of holding a 
thermometer. The door is a sliding one, and made of copper or glass. 
The lead 15 about thick, and weighs 6 lbs. to the square foot. 
The weight of such an apparatus is 80 lbs., and its cost (labour 
excluded) about 15ir. All joints coming in contact with the acid, 
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should he of lead, a.e., should be fiised together by means of the hydro- 
gen blowpipe. 

Eor fear of destroying the lead too qnicMy, it is not advisable to nse 
the add stronger than 1*74 sp. gr., boiling at 200° C. {vide Dalton’s 
tables). My personal experience lies within the limits of a few trials, 
made with an acid of l*5-5 sp. gr., boiling at 150°. Four years ago, 
however, I had snch an air-bath made for Dr. Y dicker, who has been 
using it ever since for maintaining a constant temperature of 150°. On 
his authority I am permitted to state, “ that the apparatus has given 
every satisfaction, and that the bottom only required renewing after an 
almost daily use of three years.” 

If the add has once been brought to the desired boiling-point, the 
management of the apparatus demands no further care than to light a 
gas-lamp of such a power underneath it, that the steam of the boiling 
acid rises to about the middle of the worm. This limit, recognisable 
by touch, win eventually rise or fall in harmony with a more or less 
rapid ebullition produced by any accidental increase or decrease of the 
flame. It is better to have the worm removed from the heated atmo- 
sphere over the air-bath to a cooler one, or replaced (for the same 
reason) by a long condensing tube of lead or glass, either upright or 
slanting. This tube need not be a fixture, but may be fitted mto a 
projecting and conical neck in the top of the air-bath. For obvious 
reasons such a tube may be recommended as a convenient appendage to 
the ordinary water-bath. 


2x2 
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ABSTRACTS OF CHEMICAL PAPERS PTIBLISHED IH 
BRITISH AND FOREIGN JOURNALS* 

Creneral and Physical Chemistry. 

Refraction-eqnivalents of the Elements Carbon^ Hydrogen^ 
and Oxygen. By R. Laxdolt (Chem. Centr., 1872, 705). 

The Talnes obtained for these elements, from an examination of com- 
pounds belonging to the fatty senes, is found to be too small when 
applied to the aromatic series. A constant refraction-equivalent, 
however, is found for the Ce nucleus in the various benzene derivatives 
when the refraction-equivalents taken for the carbon, hydrogen, and 
oxygen of the side-chains are those of the above-mentioned elements in 
the fatty series. 

C. E. G. 


ModtHar Properties of Refractive Powers in SsJine Solutions. 

By C. A. ValsotsT (Compt. rend., Ixxvi, 224 — ^226). 

Attee referring to the calorific modulus of radicals whose existence has 
been proved by Favre and Silbermann, and those of capillarity and 
density, an account of which he has already published, the author 
deduces from the expeiimental results of M. Fonqu4 (Ann, de rObser^ 
vnfotre^ ix), that the variations in the refractive power of a solution are 
sensibly proportional to the amount of salt dissolved, and that, in pass- 
ing from one salt to another, the metallic radical remaining the same, the 
refractive power varies by a quantity which is sensibly constant, and 
which he calls the taodvlvs of the refmetive j^ower. The same happens 
when the metalloidal radical varies, so that “ in passing from one saline 
solution to another, each of the two saline radiesds causes the refractive 
power to vary by the same quantity, whatever the other radical may be 
with which it is associated.'' 

The following is a list of the values of the modulus in thousandths 
(*001), which must be added to or subtracted from 0*767, the refractive 
power of a normal solution of potas’^ium sulphate to obtain the rofractivo 
power of any other normal saline solution. 

MetuUie BndlcaU . — K = 0, Na = 4, NH* = 20, Li = 14, Oa = 9, 
Mg = lU, A1 = 11, Ba = — 17, Mn = 3, Zn = 0, Ou = 1, Gd = 
-13,Pb = -27, Th = -67. 

MduUJiflal Eudlcuh. — Sulphates zero, nitrates 3, chlorides 15, 
bromides zero, iodides— 5, carbonates 8, bicarbonates 11, chromates 19, 
bichromates 15. 

It will be remarked that the refractive power is greater for the alkali- 
metals, and especially for those whose atomic weights are the smallest. 
These relations have a special interest considered from a mechanical 

point of view : for the refractive power-^^ — > ^ measures the loss of vis 

P 
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mva produced in tlie light whioli traverses the medium, so that “ in 
normal saline solutions, each of the elementary radicals of the salt 
exercises an action upon the light peculiar to itself, nud independent of 
the other radicals vrith which it may be associated.*’ 

0. E. G. 


Spectrum of the Bessemer Flame. By W. Marshall Watts 
(Phil. Mag. [4], xlv, 81 — 89). 

The author shows, by a comparison of the Bessemer, Manganese oxide, 
and Spiegeleisen spectra, that the greater number of the lines in the 
foimer spectrum, being those which disappear at the moment when the 
“ blow ” is finished, are due to manganese oxide. The kind of iron 
used influences the brightness of several groups of lines to a consider- 
able extent. 

By holding wires of gold and platinum in the flame, it was noticed 
that at the beginning of the “blow” the temperature is below that at 
which gold melts (1300° 0.), that it gradually rises to and exceeds tbia 
temperature, but never reaches that of molten platinum (2000°). 

M, M. P. M. 


New Method of Exhibiting the Spectra of Metals. 

By Th. Ejdelmann (Ohem. Oentr., 1872, 691). 

A SALT of the metal whose spectrum is required, together with some 
picrate of ammonium, is made into a paste with a Sttle alcohol, and 
introduced into a hollow cylinder, made of Bunsen’s carbon. An oxy- 
hydi’ogen flame m-ide to issue from this cylinder, is intensely coloured, 
and was found to give a very fine spectoim of any of the following 
metals : — Na, Tl, Sr, Ba, Oa, Ou, Bi. 

E. S. 


On the Infiaence of Inactive Solvents on the Specific Eota- 
tory Power of Active Substances, By A. C. Oudbmans, Jun. 
(Ann. Chom. Pharm., clxvi, 65 — 77). 

In the determination of specific rotatory power, it has been usual 
hitherto to proceed upon the tacit assumption that the nature of the 
solvent is immaterial, provided it is itself optically inactive and exerts 
no chemical action on the substance dissolved. It was, however, pointed 
out by Biot {Mini, de VAc(id6uvp, xv, 93), that this was not tho case, 
and attention has been drawn to the same fact more recently by Jodin 
{Guitipt, rend., Iviii, 613). 

The author has determined the specific rotatory power of a number 
of substances of different chemical diameter, including cane sugar, 
cubeb oil, several alkaloids and their salts, and other bodies. He has 
foxind that when different menstrua are employed for dissolving the 
same substance, different values are generally obtained, even at the 
same temperatnres and the same degree of concentration. 

Thus, when cane sugar is dissolved in water, its specific rotatory power 
is 66*9°, in alcohol of 50 p. c., it is 66*4°. This difference is very small, 
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but the author believes that it canuot be attributed to experimental error. 
In other cases, much greater differences are observed, as for instance, 
in the case of brucine, the specific rotatory power of which, when dis- 
solved in alcohol, is —85®, but in chlorofoim —119® to —127®. 

The author has likewise observed that when an active substance 
is dissolved in a mixture of two solvents, its specific rotatory power 
assumes a new value, which has no evident relation to the values 
obtained when the two solvents are employed separately. For example 
in the case of cinchonine, its specific rotatory power in pure alcohol is 
22b®, and in chloroform 212° ; but in -mixtures of these two liquids the 
value varies considerably, rising to the maximum in a solution prepared 
with a mixture of 10 p. c. alcohol and 90 p. c. chloroform, when it 
approaches 240°. 

In an alcoholic solution of cinchonine, about half the alcohol may be 
replaced by chloroform without any marked effect on the specific 
rotatoiy power. On the other hand, if in a chloroform solution even 
3 ^ of the chloroform be replaced by alcohol, a difference of 4° is at 
once produced. Hence it appears that from the influence of any two 
inactive solvents separately on the specific rotatory power of an active 
body, no conclusion can be drawn as to the influence of a mixture of 
the two. Consequently, in experiments of -this kind, it is advisable to 
make use of solvents in as pure a state as possible, and especially in the 
case of alcohol is it necessary to employ either absolute alcohol or spirit 
of constant strength, since mixtures of alcohol and water may be 
expected to exei*cise the same kind of influence that has been observed 
in the case of alcohol and chloroform. 

Biot endeavoured to explain the influence of concentration on the 
specific rotatory power by supposing the formation of molecular combi- 
nations between the active substance and the solvent. The author 
thinks it not improbable that such molecular combination may be the 
explanation of the changes observed by him. He has, accordingly, 
made some experiments in order to test this view. He finds that, 
generally speaking, the ^eciflc rotatory power of a substance is highest 
-when the menstrunm employed is that liquid in which it is most 
solnble. 

In the case of cinchonine which has been already quoted, thex'e is an 
evident connection between the increase in the specific rotatory power 
of the alkaloid when dissolved in a mixture of alcohol and chloroform, 
and the increase of solubility m the mixture. 

The solubihty of cinchoniue in such a mixture has been determined, 
and it turns out that, although cinchonine is less soluble in chloroform 
than in alcohol, there are certain mixtui*es of the two in which it is 
more soluble than in either alone, the maximum of solubility being 
reached when twenty parts of alcohol are mixed with eighty parts of 
chlorofuim. 

The author believes his hypothesis to be in the main confirmed, but 
has not overlooked the fact that the muxiifiuttir of the specific rotatory 
power does not coincide with that of solubility ; neither does the incre^e 
m the former proceed pun with the increase in the latter on the 
addition of chlorofoim to an alcoholic solution of the alkaloid. 

In a postscript the author draws attention to some experiments of 
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Dr. J. L. Hoorweg (Maajidhlad voor Natuwweteihschnj)pe)i [3], i, 12), 
on stryclmine and acetate of morphine which entirely confinn his own 
results. 

W. A. T. 


Colouring of Glass by Insolation. By J. Hestriyaux 
(Bull. Soc. Ohim. [2], xix, 54). 

The colour developed in certain kinds of glass containiiLg manganese 
upon exposure to sunlight, is regarded by the author as due to 
oxidation. 

W. A. T, 


Galvanic Polarisation of Flatinuin. By H. Helmholtz 
(Chem. Centr., 1872, 689). 

It follows firom Faraday’s electrolytical laws that decomposition of 
water by the galvanic current is possible only when the chemical pro- 
cesses in the battery taken together can pi‘oduce more heat than the 
oxygen and hydrogen generated in the voltameter, and therefore that 
about Ij Daniell’s cells are required for a continuous decomposition of 
water. A single Baniell’s cell in connection with platinum electrodes 
in dilute sulphuric acid is not capable of producing visible decomposi- 
tion ; it only causes polarisation of the electrodes, that is to say, a new 
arrangement of the atoms of the liquid by which potential energy is 
accumulated, so that the voltameter may be looked upon as a condenser 
of immense capacity. It might be expected that th3 quantity of 
electricity thus lost in the voltameter could be recovered in the current 
which arises on connecting the platinum electrodes with each other. 
But experiment proves that this is not the case. 

As the author had before observed that the atmospherical oxygen 
dissolved in the water took part in the electrolytic decomposition, the 
voltameter was connected with a mercury pump, and the water was, by 
long continued pumping, completely freed from all dissolved gases. 
But even then the polarising and the depolarising cuiTcnts were not 
fully equivalent to each other. This remaikable fact may peihaps be 
explained by assuming for water, as Faraday has done, a certain non- 
elcctrolytical conductivity such as is possessed by ice. 

The author, however, who had found tliat platinum electrodes 
saturated with hydi*ogen allow tlio current to pass through the liquid 
for many hours without polarisation and without any diminution of its 
strength, proposes another explanation for the transmission of electricity 
through water without visible electrolytical decomposition. He 
assumes that the oxygen, which under the influence of the current is 
directed towards one electrode, combines with the previously froe 
hydrogen, whilst the hydrogen at the other end of the polarised row 
of -water-molccnles becomes free to difiuse itself through the water. 
The electrolytical decomposition would thus be, as it were, undone, 
the whole result of the action of the current being a different distribu- 
tion of the free hydrogen. Oxygen dissolved in the water, or con- 
densed on the platinum plates, acts in a similar manner, though of 
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course in opposite direotion ; its action, is not so marked as that of 
hydrogen, — probably on aocoiint of its inferior power of penetrating 
into tlie platinum. 

As the liberated hydrogen diffiises itself throngh the water and may 
even pass on to the other platinnm plate and renew its charge, it is 
evident that the current may continue for an indefinite time. 

When the hydrogen is set free very rapidly, part of it assumes the 
gaseous state instead of being absorbed ; this agrees with an observ^ 
tion made long ago by Poggendorff, that a single Daniell s cell is 
capable of prodncing evolution of hydrogen when platinum electrodes 
charged with hydrogen are used. 

In all those cases where the gases dissolved in the liquid electrolyte 
play an important pai*t, the strength of the current can be increased 
by stirring or shaking the liquid. As long as the platinum plates re- 
tain any hydrogen, the cnri'ent is not stopped by depriving the liquid 
of all dissolved gas ; but it gradually becomes very feeble. Tbo cur- 
rent obtained by connectiug two polarised electrodes is at first strong, 
but RiTiks rapidly, and after some time continues without any furthei' 
diminution of its strength; indeed the author has found that the 
strength of all currents maintained either by hydrogen which gradually 
makes its way from the interior to the surfree of the platinum plate, 
or hj gases dissolved in the liquid electrolyte, is quite independent of 
the resistance of the drenit. Even several hundred miles of telegraph 
wire, on being inserted in the circuit, caused only a momentary change 
in the intensity of the current. 

The saturation of the platinum plates with hydrogen was accom- 
plished by closing the liquid from below with mercury containing 
adne, and maintaining for days a feeble evolution of hydrogen fr»om 
both plates, whilst the electrolytically Kberatod oxygen combined with 
the zinc. 

R. S. 


Aciaon of a Copper-Cadmium Couple on a Solution of Cad- 
mium Sulphate. By E. Raoult (Compt. rend., Ixxv, 1103). 

Two plates, one of copper and one of cadmium, arc completely im- 
mersed in a solution of cadmium sulphate deprived of air and covered 
with a layer of oil. As long as the two plates do not touch, a veay 
slight i^engagement of hydrogen is observed on the cadmium plate, 
which is feebly attacked, whilst the copper undergoes no visible cliange 
w^hatever. As soon, however, as by a suitable movement of tho vessel 
the plates ai'e made to touch, cadmium begins to be deposited on the 
copper plate, giving to the latter the appearance of cadmium. 

R. S. 


ApiOTent Replacement of Certain Metals by themselves in 
their Solutions. By F. M. Raoult (Gompt. rend., Ixxvi, 166). 

A gold-cadmium couple immersed in a concentrated and boiling solution 
of cadmium mlphate or chloride, decomposes these salts, and in less 
than a nunute a white, brilliant, and firmly adherent film of cadmium 
IS precipitated upon the gold. No advantage is gained by acidulating 
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the solation, the action being rapid even when the salt is perfectly 
neutral, and when not a trace of hydrogen is disengaged. The ex- 
periment does not succeed with the nitrate. - « 

A gold-zinc couple decomposes in a similar manner concentrated 
solutions of the sulphate or the chloride of zinc (not the nitrate), the 
gold immediately becoming covered with a white film of zinc. 

A gold-tin couple decomposes a concentrated and boiling solution of 
stannous chloride, a film of tin being formed on the gold. 

The gold of these couples may be replaced by copper ; in all cases 
the quantity of metal precipitated is insignificant. 

The couples gold-iron, gold-nickel, gold-antimony, gold-lead, gold- 
copper, gold-silver, on being immersed in cold or boiling acid or neutral 
solutions of the metal which is in contact with the gold, do not pre- 
cipitate the dissolved metal upon the gold, even under the influence of 
a current of hydrogen. 

The deposits cannot be removed except by the prolonged action of 
boiling acids, and, as on all those parts where there had been a preci- 
pitate of metal, the plate of gold had lost its lustre, its colour being 
turned to orange-brown, it appears that the gold had undergone a cer- 
tain disaggregation such as would be brought about by the superficial 
formation of an alloy. 

B. S. 


A New Porm of Noe’s Thermo-electric Battery. By A. v. 
Waltenhofen (Chem. Centr., 1872, 530; see also this Journal, 
1871, p. 989). 

The negative wire which is fused to the positive metal, is bent back 
from the point of contact at an acute angle. A small metallic rod is 
fused to the two elements at this same point. Twenty elements are 
arranged in a circle, the metallic rods just mentioned being in the 
centre. The space in the centre is covered with a plate of mica, and 
the metaUie rods are then heated by means of a circular gas flame. 

The electromotive power of twenty such elements is equal to 19 *4, 
one Bunsen cell being equal to 20. If a Daniel! cell be equal to 12, 
then one of these cells is about equal to 1. The resistance of each 
clement = *056. 

M. M. P. M. 


Determination of Degrees of Temperature in Absolute Units. 

By L. Lorenz (Pogg. Ann., cxlvii, 429— 452 

The unit of heat, being equivalent to the unit of work, can be ex- 
pressed in the absolute units of time, mass, and space ; but the degrees 
of temperature hitherto used, are not expressed in absolato measure, as 
they refer to the specific nature of a particular substance, water. 
The author proposes an absolute standard of temperature. 

The heat-unit, wliich is taken = 433 milligram-meters, can be re- 
presented by 433 X 980G = 425 x 10\ inasmuch as the weight of 1 
milligram contains 9806 absolute units of force (the acceleration by 
gravity expressed in millimoterb). The value of the hoat-unit in abso- 
lute measure will be denoted by A. 
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Now 2*436 heat-nnits are required to heat 1 milligi*am of hydrogen 
through C, or expressed in absolute units — 

2-436A = 2*436 x 425 x 10’ = 1035 x 10’ 


when the volume remains constant. 

The author now dehnes as u de/jt'ee of feiiij>erature in absolute measure, 
the rise of tentjperuhcre irliicli is j^roduced hy the absolute lieat-viiit in that 
number of (^gaseous) eleinentury atoms (jtinder constant sohi/ms) which in 
a iiormol case of electrolysis is liberated by the current unit of strength in 
the unit of tihit:. For instance, in the electrolysis of ECl, there are as 
many atoms uf H and Cl liberated by the unit of electricity, as there ai*e 

atoms ill -ji- milligram of hydrogen, and this quantity of hydrogen, 
4bU 

in order to be raised 1 ° 0 ., requires, in absolute units 


2*436 

480 


A = 0*005075A = 216 x 10®, 


so that the absolute degree of temperature would be = oj |^0 ^ 
grees centigrade ; and on the other hand — 

1 ® 0 . = 216 x 10 ® in absolute units. 


Since, according to the law of Dulong and Petit, the rise of tempera- 
ture produced by the heat-unit in equivalent numbers of elementary 
atoms is the same, the degree of temperature, as given above, is evi- 
dently independent of the specific nature of any particular substance. 

In the remainder of the paper the author arrives, through lengthy 
mathematical considerations, at the following results — 

1. It is probable that the ratio of the coaductivifies fur heat and elec- 
tricity in }teifecfly jj lire metals is proportional to the temperature, recJaoned 
from its absolide zero. 

2. This ratio is exactly equal to the temperatures reclconed in the abso- 
lute scale itiid in ube-ulute units. 

3. The maximum of temperature {expressed in absolute units) which 
can tahe place between two points of a conductor is always numerically 
smaller than half the difference of the electric tensions at these two points. 

R. S. 


The Specific Heat and other Physical Characters of Mixtures 
of Methylic Alcohol and Water, and Certain Relations ex- 
isting between the Specific Heat of a Mixture, and the Heat 
Evolved or Absorbed in its Formation. By A. Dupre (Proc. 
Roy. Soc., xs, 336 — 342 J. 

The communication is divided into seven sections, each section detail- 
ing respectively the method and the results obtained in the examina- 
tLon of one of the physical characters of a mixture of methylic alcohol 
and water ; the alcoholic strength of the mixture increasing or decreas- 
ing in regular proportion. 

A table accompanies each section, in which the results of experiment 
are contrasted with those obtained by calculation. 
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1. Specific heat. 

2. Heat produced by mixing methylic alcohol and water (the figures 
represent the units of heat evolved in the formation of 6 gi-ams of the 
mixture). 

3. Boiling points. 

4. Capillary attraction. 

5. 6. Specific gravity and rate of expansion. 

7. Compressibility. 

The results of experiment always deviated from the calculated mean. 
In some cases the values found were below, in others above the calcu- 
lated mean; at the same time a numerical relation is observable 
between two tables, and by employing an arbitrary factor, one table 
may be readily converted into another. Thus, for example, if the heat 
evolved in the formation of 5 grams of any of the mixtures be divided 
by 7*9, the elevation of the specific heat of this paiiicular mixtui*e 
above its calculated mean value is obtained. A similar relation exists 
between any two other tables, but the arbitrary number required to 
convert them varies with the physical character. 

The relation existing between the specific heat of mixtures and the 
heat evolved in their foimation, may be expressed by the following 
laws : — 

1. The difference between the number of heat-units evolved during 
the mixing of given weights of two substances, at the temperatures f 
and f respectively, is equal to the diffei*ence between the number of 
heat-units required to raise the mixture, and that required to raise the 
two constituents taken separately, from the lower to the higher tempe- 
rature. Or let XT and U' be the units of heat evolved by mixing x and 
1 / at the temperatures t and f respectively; S, S', and S" the specific 
heat of the mixture z and its constituents x and y respectively : then 

U— U' = isf , -f- y S" C^-O}- 

2. If more units of heat ai*e evolved at the higher than at the lower 
temperatui’e, the specific heat of the resulting mixture will be below 
the calculated mean, and vice vena, 

3. The absorption of a lesser number of heat-units will of course bo 
equivalent to the evolution of a greater number, while the absorption 
of a greater number will be equivalent to the evolution of a smaUer 
number of heat-units. 

The author concludes by showing that a great many mixtures of 
various liquids, upon which he has specially experimented, conform as 
closely as can be expected with proposition I, and generally that, if 
these propositions prove to be an exposition of a general law, it is 
possible to calcnlate the specific heat of one constituent of a mixture or 
solution, if the specific heat of the other constituent, the specific heat of 
the mixture, and the heat evolved or absoi'bed at two different tempe- 
ratures between which these specific heats have been estimated, be 
known. It will also be possible to compare the specific heat of liquid 
and solid substances, when both are placed under similar conditions. 

J. W. 
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Condensation of Gases on the Surface of Solid Bodies. 

By F. Weber (Chem. Centr., 1872, G89). 

Glass on the surface of which hydrogen, air, carbonic acid, and snl- 
phnrons acid had been condensed at a temperature of 0°, was heated to 
100°. The quantities of the diffei*ent gases thrown off by this rise of 
temperatxQ’e were found to be proportional to the square roots of their 
densities. 

’ B,. S. 

Transpiration of Gases. By O. E. Meter and Springmuhl 
(Chem. Centr,, 1872, 689). 

PousEUILLE’s law for liquids was proved to hold good for gases. The 
Gooffoieni expressing the influence of a rise of temperatuie upon the 
friction of the gases is about three-quarters of their coefficient of 
expansion. 

B. S. 

The !i;ranspiratlon of Saline Solutions. By F. Schulze 
(Chem. Centr., 1872, 705—707), 

In this paper, — a continuation of one published inPoggendorff*s Annalen 
— an account is given of the method employed by the author for deter- 
mining the rate of efflux through capillary tubes of solutions of various 
salts containmg one part of salt to ten of water. The apparatus for this 
purpose consisted of a tube *4 meter long and *02 in diameter, drawn 
out, and baviag a capfllaiy tube fused into one end. Two rings at a 
distance of *S meter apart were placed on the larger tube, which was 
filled with the solution, the time being noted when the level of the 
liquid had reached the upper and lower rings respectively, the difference 
being the time which had elapsed whilst a given quantity of liquid had 
flowed through the capillaiy tube. The experiments were repeated 
with five diflerent tubes, and as the density of the solutions, the tempe- 
rature, and the pressui-e were sensibly equal, the results obtained for 
each tube are directly comparable. These are tabulated, and it w onld 
appear, with respect to the potassium, sodium, and lithium solutions, as 
al^ the barium, strontium, calcium, and magnesium solutions, that the 
velocity is greater the grreater the atomic weight of the metal, and that 
there is but little difference between the velocity of solutions of the 
chloride, bromide, or iodide of any one metal, 

0. E. a. 

On. tlxe Statics of Saline Solnlflons. ByM. Berthe lot 
(Compt. rend., Ixxvi, 94—98). 

The general opinion that salts in solution react upon one another in 
such a manner that the strong acids combine with the strong bases, 
leaving the weak acids to the weak bases, is confirmed by observationB 
of the^ thermic effects. The salt, ■^hose formation disengages the most 
heat, is that which is produced whenever the salts at whose expense it 
ib formed ST© m a state of partial decompobilion in the solution. For 
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instancej in the case of the mutual decomposition of ammonium sulphate 
and potassium carbonate, it is known that the ammonium salt is de- 
composed to a slight extent (-g^) when dissolved in water, acquiring 
an acid I’eaction \ this fi^ee acid is neutralised by the potassium carbonate, 
with simultaneous formation of ammonium carbonate, and a fresh 
portion of sulphuric acid is set free fL*om the ammonium sulphate, which 
is again neutralised by the potassium carbonate, and so on until, if there 
be equivalent quantities of the salts in solution, the w-hole, or nearly 
the whole of the potassium salt is converted into sulphate. S im i la r 
effects are produced with feme sulphate or nitrate in presence of sodium 
acetate, it being known that the ferric salts undergo partial decom- 
position when in solution, the thermic effects produced proving that 
these decompositions really take place. It is a general rule that all 
chemical changes accomplished without the intervention of some 
external force tend to the production of that body, or system of 
bodies, which disengages the most heat. 

0. E. G. 

Supersaturated Saline Solutions. By Abc!hibald Livebsidge 
(Proc. Hoy. Soc., xx, 497—507). 

In the first instance, the author attacks the theories propounded by 
Mr. Tomlinson, namely, that crystallisation of supersaturated solutions 
is due to the presence of greasy or other matters in the form of thin 
films ; that certain liquids, such as absolute alcohol, act as nuclei in 
determining the solidification of such solutions by separating water 
&om the solution, whereas the thin film, on the contrary, owes its 
activity to the greater attraction which it has for the salt held in 
solution. 

The experiments appear to have been conducted with great care. The 
solutions were not, in any instance, after saturation, exposed directly 
to the air, not even in introducing the substance, by means of which it 
was proposed, if possible, to determine the crystallisation of the solution. 
When a liquid nuclear agent was employed, it was enclosed in a small 
glass hulb with a long neck drawn out to a fine point. The tube was 
surrounded by cotton- wool, and inserted into tlio neck of the fiask 
containing the hot supersaturated solution. When the latter had 
cooled, a drop of the liquid was delivei*ed by warming the glass bulb. 
With the experiment arranged as above, alcohol and sulphuric add 
were found to be perfectly inactive. 

Solid dehydi’ating agents, such as calcium chloride, phosphoric anhy- 
dride, and quicklime, were also incapable of starting crystallisation. 
These latter substances were enclosed in glass bulbs, which having been 
placed in the hot solution, were broken by means of a glass rod at a 
subsequent stage of the operation. 

By a modification of the foregoing glass bulb, thin films of various 
oUs were formed upon the surfece of supersaturated solutions. The 
film, although often of sufficient tenuity to be iridescent, was incapable 
of indacing ciystallisation ; and solutions of sodium sulphate, having 
thin films of oil, benzene, turpentine or citronella oil, upon their sur- 
faces, were preserved for many months without crystallisation super- 
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veiling ; that they had not, dxiring that period, lost sensitiveness was 
proved by starting the crystallisation in the ordinary manner. 

Ethereal solutions of o& were likewise inactive as nuclei. 

It is suggested, in explanation of the results obtained by Mr. Tomlin- 
son, that in his experiments, since the flask was opened and exposed to 
the air, in order to place the agent npon the solution, an opportunity 
was afforded for active nuclei to gain entrance. 

A crystal of normal sodium sulphate, containing ten molecules of 
water of crystallisation, although chemically clean, and indeed obtained 
directly from the supersaturated solution iteelf, always induced instan- 
taneous crystallisation throughout the mass. It was not necessary that 
the crystal should be placed or dropped into the solution, but the instant 
that the extreme point of a crysM touched the surface of the liquid, 
crystallisation immediately started from that point. It was further 
observed that a crystal of sodium sulphate was perfectly inactive when 
added to a supersaturated solution of alum, or magnesium sulphate, 
and that a crystal of either of the latter salts likewise failed to induce 
crystallisation in a solution of sodium sulphate. 

The experiments, and the manner in which the active crystal was 
obtained, were infinitely varied, but always with the same uniform 
result. 

The author coufirms the analyses of Lowel and Faraday respecting 
the composition of the crystals of sodium sulphate formed by the spon- 
taneous evaporation of a supersaturated solution of the same. The 
mean result of seven analyses gave 46‘84 per cent, of water of 
crystallisation, the salt having been dried at 100®. The formula, 
KaeSOi + 7 H 3 O requires 47*01 per cent. 

J. W. 


Besearches on Snpersaturation. By A Michaelis 
(Chem. Ceutr., 1872, 705). 

Wheist a crystal of solid PCIgBr (?) is introduced into a mixture of 
phosphorus chloride and bromine, it solidifies : this effect is not pro- 
duced by indifferent solid substances, or by phosphorus pentachloride or 
pentahromide. ‘When cooled to — 15®, it likewise solidifies, hut the 
crystals produced melt again as the temperature rises. The author 
has also found that a portion of the solid, added to melted phosphorus 
sulphohromide, causes its solidification. 

0. E. G. 


Satorated and Unsatnrated Solutions, By A. Hanoi. 
(Chem. Oentr., 1872, 531). 

The degree of solubility of a substance in a liquid is not, according to 
the anthor, reg^ated by a specific capacity for solntion, but by a 
constant proportion between the amount of substance which dissolves 
and that which again ciystallises out. 


M. M. P. M. 
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Crystallographic Notes. By V. v. Lang 
(Chem. Gentr., 1872, 535). 

The potassium, ammomum, ethylamine, aniline, pyridine, and Intidine 
salts having the general formula, RCl + 02H4.PtCl25 have been 
examined by the author. The first three are isomorphous, probably 
also the aniline salt, and belong to the monoclinic system. 

The pyridine salt crystallises in rhombs, while the lutidine salt belongs 
to the triclinic system. 

M. M. P. M. 


Simple Arrangement for the l4mplo3mient of Gas as a Means 
of obtaining High Temperatures. By L. Fobquignon and 
A. Leoleec (Compt. rend. Ixxvi, 116 — 118). 

The authors have arranged a small furnace, for use with the ordinary 
gas blowpipe, by means of which platinum and porcelain crucibles of 
15 to 20 e.c. capacity may be quickly raised to a temperature consider- 
ably exceeding the melting point of cast-iron. 

The furnace in question is composed of two parts, an interior enve- 
lope and a movable covering. The latter, which completely smTOunds 
the internal portion, rests upon a flange adapted to the outside and 
lower extremity of the interior envelope. Its walls are very thick, the 
better to retain the heat, and upon its lower edge eight holes are sym- 
metrically placed, in order to allow an outward passage for the heated 
gases. A knob or ring of iron at the top serves to remove and to 
r^lace this covering. The crucible to be heated is held in the centre 
of the interior portion by a platinum support, which rests upon a small 
ledge. The source of heat — an ordinaiy gas blowpipe, as before men- 
tioned — ^is arranged beneath in such a manner that the nozzle of the 
blowpipe shall be only a few centimeters below the inferior circular 
orifice ; the flame will therefore circulate in the first instance round 
the crucible, then in the annular space comprised between the interior 
envelope and the covering, and the products of combustion will finally 
escape by passing out through the eight openings at the base of the 
latter. The progress of the heating may bo observed by holding a small 
mirror beneath the arrangement. 

With a furnace arranged in the manner above described, the authors 
have succeeded in melting 40 grams of cast-iron in less than a quarter 
of an hour. 

J. W. 


Temperature-Regulator for Gas and Lamp Flames. 

By J. Maetbnston (Chem. Gentr. 1872, 513 — 514). 

A NARROW glass cylinder filled with air is placed in the air-bath, the 
outer part being narrowed to the diameter of a tube which is connected 
with a U-tube, the bend of which is filled with mercury. Through a 
cork in the other limb of the U-tube passes a tube which leads the gas 
to the Bunsen lamp used for heating the bath ; this tub© is somewhat 
narrowed at that end which passes into the U-tuhe, and it is so 
arranged that it may be made to dip into the mercury if required. A 
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second tube also passes into the U-tube (for leading in the g^), having 
a side tube branching off from it connected by caoutchouc with a small 
tube at which the gas may be burned, the orifice of this latter being 
situated at about 2 cm. from the top of the Bunsen burner. The tube 
connecting the glass cylinder (which serves as an air thermometer) with 
the TJ-tube, has a sm^ side opening, which may bo closed by means of 
a little caoutchouc cork. The gas-delivery tube is withdrawn fr'Om the 
mercury, the gas turned on, and both fiames lighted. When the tempe- 
rature is within a few degrees of that required, the small opening in 
the tube leading from the cylinder is closed. When the temperature 
has been raised to one degree below the desired point, the supply of gas 
to the Bunsen is shut off by bringing the end of the tube a very little 
way under the mercury in the bend of the TJ-tube. The small flame at 
the orifice of the side-tube then increases, while the Bunsen burner is 
extinguished. Whenever the temperature sinks slightly the end of the 
gas tube again appears above the mercury, and the gas is again supplied 
to the Bunsen, which is lighted by the small flame. 

A temperature varying only + *25 may thus be maintained for 
many hours. The author also describes an arrangement by which — 
making nse of an electric battery — regulator may be applied to the 
flame of a spirit lamp. 

M. M. P. M. 


Water-batli with Self-acting Draught. ByM. Bubsttn 
(Zeitscbr. Anal. Obem., xi, 175). 

Xsr this apparatus the steam of the bath can only escape through a tube 
drawn out at its extremity ; this is enclosed in another tube, which falls 
2 — 3 mm. short of its extremity, and is connected by a side-tnbe with a 
funnel which completely covers the evaporating hiin. In this way a 
draught of air over the surfrce of the liquid is produced equal to 
9 — ^10 cm. water-pressure. 

E. D. 


On the Causes of Crystallisation in Sapersaturated Solu- 
tions. By L. 0. De Ooppet (Compt. rend., Ixxvi, 434—430). 


On a Yoltaio Standard of Electromotive Force. By Latime u 
Clark (Proc. Roy* Soc., xx, 444), 


Inorganic Chemistry. 


The Absorption of Ozone by Water. By L. Oarbs (Phil. Mag., 

[4], xliv, 544). 

The author’s researches confirm the statement of Sdret, that water 
absorbs ozone. 

He passed ozone, produced by electrolysis of sulphuric acid ^read 
out and kept at 0** 0., for two or three hours through water kept at 
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from 2® to 4°, and found in three experiments that the water contained 
per litre 5’11 c.c., 4.24 c.c., and 3*86 c.c. of ozone. 

The water was proved to be free fix)m oxygenated water and nitrous 
acid. 

Analyses of the ozonized water of Krebs, Enroll, and Oo. gave 4*06 to 
4*45 c.c. of ozone per litre. The absence of oxygenated water, and of 
nitrous and nitric acids was proved in this case also. 

The ozone was estimated by the decomposition of potassium iodide. 

a. T. A. 


On Some Properties of Anhydrous Liquefied Ammonia. 

By Gr. GrOEE (Proo. Roy. Soc., xx, 441). 

This investigation was made for the purpose of ascertaining the general 
solvent properties of the liquid, and to detect any manifest chemical 
reactions between it and various substances. The method employed 
was precisely similar to that used in the examination of liquid cyanogen 
(see Froc, Boi/, Sog.^ No. 131, 1871), the tubes being charged with 
anhydrous chloride of calcium previously saturated vrith the ammonia 
vapour. 

Two hundred and fifty substances were submitted to contact with 
the liquid, and the general results in each case were recorded. The only 
elementary substances soluble in it were the alkali-metals proper, also 
iodine (bromine was not tried), sulphur, and phosphorus. The more 
frequently soluble inorganic salts were nitiates, chlorides, bromides, 
and iodides; whilst oxides, fluorides, carbonates, sulphides, and sul- 
phates were very generally insoluble. Many saline substances, espe- 
cially certain chlorides, bromides, iodides, and sulphates, absorl^d 
ammonia freely, and swelled greatly, but did not dissolve. The beha- 
viour of the chlorides of mercury was peculiar. 

Various compounds of carbon were submitted to the action of the 
solution of po^sium in the liquefied vapour ; the free potassium dis- 
appeared, but no elementary carbon was liberated. 


Solubility of Silica in Aqueous Ammonia. By A. Souohay 
(Zeitschr. Anal. Chem., xi, 182). 

The author has tested the accuracy of the statement of R. Pribram 
(VierteljakresscJir, jpr. PJiamn,, xvi, SO ; Zeitschr, Anal. Gham,, vi, 119), 
^at silica in all its forms is more or less soluble in aqueous ammonia, 
and finds himself able to fully confirm it. 

E. D. 


Behaviour of Certain Metals with a Solution of Potassium 
Perricyanide. By R. Bottgie (Chem, Centr., 1872, 708). 

Gf^EAHAM has remarked, as a peculiarity of palladium saturated with 
hydrogen, that it reduces potassium fcnicyanide to ferrocyanide ; the 
author finds however that palladium itself possesses the same property. 
If pure palladium foil he immersed in a dilute solution of potassium 
VOT*. XXVI. 2 I. 



474 


ABSTRACTS OF OHEMIOAL PAPERS. 


ferricyanide for ten minutes, the latter mil bef onnd to yield a precipitate 
witb a ferric salt, shomag the presence of ferrocyanide. Thallinm, 
magnesium, and arsenic possess a similar redncing power, whilst pla- 
tinum, zinc, c^dmin-nrij aluminitim, copper, indium, lead, cobalt, silver, 
mercury, tin, bismuth, antimony, gold, tellnriiLm, manganese, and iron, 
have no action. 

When a thin sheet of any metal, with the exception of platmxtm or 
gold, is immersed in a dilute solution of potassium ferricyamde mixed 
with ferric chloride, it becomes coated in a short time with a thin, 
adherent fil-m of Prussian blue. Platinum and gold in contact "with an 
electronegative element, such as antimony or gas-carbon, likewise 
become covered with a blue film, and as the noble metals, in this 
instance, are electropositive, the experiment differs from that of Schdn- 
bein, who observed that platinnm, when made the negative electrode, 
becomes coated with Prussian bine. 

0. E. a. 


Preparation of Potassium and Sodium Hydrate. 

By E. PoLLACCi (Gazzetta Gbimica Italiana, ii, 379 — 380). 

The author finds that the potassium hydrate prepared by Wohler’s 
method of fusing nitre with metallic copper and treating the product 
with water, invariably contains copper oxide, but on substibuting iron 
for copper, a pure product is obtained readily and economically. When 
nitre is mixed with two or thi'ee parts of iron filings, and exposed to 
the action of heat in an iron vessel, the action spreads rapidly, and the 
whole mass becomes incandescent. As soon as it is cool, the product 
is treated with water, and the clear solution decanted and evaporated 
in the usual manner. The process answers equally well for the prepa- 
ration of pure sodium hydrate from sodium nitrate. 

0. E. (f. 


Preparation of Rubidium from Beet-root Ash. 

By C. Pfeipfee (Dingl, Polyt. J., ccvi, 498). 

The mother-liquor left in preparing saltpetre from the ash of beetroot 
molasses is mixed with saw-dnst and defiagrated, the charred mass 
exhausted with water, the solution evaporated to 1*317 s. g., and the 
sulphates and chlorides allowed to crystallise out. This second mother- 
liquor is mixed with hydrochloric acid, heated, filtered from precipi- 
tated sulphur, &c.. and boiled with nitric acid till all iodine and bromine 
are expelled. The rubidium is now precipitated from the diluted solu- 
tion by platinum tetrachloride, and separated in the usual way. 

Direct experiment shows that one kilogram of the beet-ash of 
K^orthern Prance contains l*7o grm. of ruhiium chloride, and that the 
rubidium chloride is to the sodium chloride and potassium chloride as 
1 ; 126 and 331. 


0. H. Q. 
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Composition of Ultijumarine. By W. Morgan 
(Dent. Ohem. Ges. Ber., vi, 24 — 25). 

Dlteamabine contains, according to Dnger, 5 per cent, of nitrogen, 
wiiicli is given off only on fusing the substance with ignited micro- 
cosmic salt or acid po&ssinm sulphate. The author has repeated these 
experiments, but could not detect the least trace of nitrogen. 

0. S. 

Action of Magnesium Carbonate on Calcium Snlpbate in 
Presence of Common Salt. By E. Elbischbb (Joum. pr. 
Chem. [2], vi, 273—276). 

When a solution of calcium or barium sulphate is boiled with precipi- 
tated magnesium carbonate, these chlorides are almost completely con- 
verted into carbonates. Calcium sulphate is only partially decomposed, 
because on the one hand calcium carbonate decomposes some magne- 
sium sulphate in a boiling solution, and on the other hand, calcium 
sulphate is less soluble in this liquid than in pure water. If, however, 
a hot solution of calcium sulphate be filtered through a large quantity 
of magnesium carbonate, the filtrate is almost free from calcium. This 
process appears to be a common one in the economy of nature. In 
the pi*esence of common salt, the decomposition is more complete as 
calcium sulphate becomes more soluble, and the magnesium sulphate 
and sodium chloride decompose each other to magnesium chloride and 
sodium sulphate ; but large quantities of the latter salt retard the 
decomposition of calcium s^plmte. 

0. S. 

Preparation of Telltiritiia. By R. v. Schbottbb 
(Chem. Oentr., 1872, 434). 

The raw material is treated with dilute hydrochloric acid, as long as 
carbon dioxide is evolved, then with strong acid until all sulphuretted 
hydrogen is driven off. The liquid is decanted from the residue, which 
is washed with hydrochloric acid and hot water, then boiled with aqua 
regia until the insoluble matter is white. From the aqua regia 
solution any gold that may be present is precipitated by means of 
frrrous sulphate, and afterwards zinc is added to precipitate the tellu- 
rium. The precipitate on the zinc is washed, dried, and heated to red- 
ness, treated with sulphuric acid to remove any silver, and the remaining 
tellurium is then collected. 

M. M. P. M. 

On some Thallium Compounds. By S. M. Jorgensen 
(J. pr. Ohem. [2], vi, 82 — ^91). 

Stbeokeb found (Ann, Gh. Fharm,^ cxzxv, 207) that the ammoniacal 
solution of a thallium oxysalt containing tartaric acid, gave with potas- 
sium iodide a black precipitate which contained no free iodine or 
nitrogen iodide, and was therefore regarded as an iodide. 

2 L 2 
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The author’s experiments lead him to the conclusion that the formnla 
o£ this substance is STII-TII^. Several methods of preparing it are 
described, one of which, discovered by the author, is to dissolve tixalHoiis 
iodide with aid of heat, in a mixtee of strong hydriodic acid and 
iodine. This solution, evaporated to dryness at 70®, leaves a blackish- 
grey ci^stalline precipitate, of metallic lustre, consisting of thallio- 
maiUic iodide. 

Ouprofetramnwnium-tJiullhim Iodide. — to the reddish-yellow solu- 
tion of thallious iodide in hydriodic acid and iodine, ammonia is added 
in slight excess, and this liquid is added gradually to a tolerably dilute, 
slightly warm solution of ammonio-cupric sulphate, a double salt is 
deposited, consisting of beautitiil brown-red needles, often a centimeter 
in length. These when washed quickly in cold water, and dried over 
calcium chloride, have the composition 4NH3.Cul2.2TlIs. 

Thdllio-mercuric Chloride. — Carsfanjen described this salt as consisting 
of 2TlCLHgCl3. The author considered this improbable, and made 
fresh analyses, according to which the formula of the salt should be 

TlOLHgOh. 

TetrethylpJiosphcmimnr-thallium Iodide. — A hot alcoholic solution of 
tetrethylphosphonium iodide is mixed with potassium-thallium iodide, 
or with thallious iodide dissolved in an alcoholic solution of iodine. A 
crystalline precipitate separates, which, when dried at 108®, has the 
composition P( 03 H 5 )J[.Tll 8 . 

Tetreihylmljdime-thaJlimri Iodide, S(C 2 H 5 ) 3 l.Tll 3 . — ^Preparation and 
properties similar to those of the preceding compound. By means of 
this compound the author hoped to be able to establish an analogy 
between thallium and bismuth, and especially isomorphism between 
their double salts with iodine, but was unable to do so. 

Tarconminr-thallium Iodide. — ^Dark scarlet crystals are obtained from 
an alcoholic solufeion of tarconium tri-iodide Ghem. [2], ii, 447), 

and hydrogen- or potassium-thallium iodide, corresponding to the phos- 
phonium compound and having the composition OwHijITOsI.TlIs. 

G. T. A. 

Behaviour of Iodine and Sulphur towards Mercury. 

By R. V, ScHHoTTEE (Chem. Gentr,, 1872, 531). 

Sulphur was placed in a barometric vacuum, and after some days 
it was found that mercuric sulphide was formed ; if the action pro- 
ceeded in the light, cinnabar was also produced. 

Sulphur, iodine, and mercury act on one another, mercuric iodide 
being produced and the snlphur turned black, if a solution of iodine 
in potassium iodide be substituted for iodine, the sulphur remains 
unchanged, while all the iodine is taken from the solution, which becomes 
colourli^s, mercuric iodide being formed. 

M, M. P, M. 

Oxidation of Mercury. By W. K:ieohma.hk 
(A cch. Pharm. [2], cl, 203; and Ohem. Centr., 1872, 517). 

Shaker with potassium permanganate in the cold, mercury is oxidised 
to mercurous oxide ; if heat be applied, to mercuric oxide. 

M.M.P.M. 
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Fusion of Platinum in a Small Wind-fiimace 

By H. Yiolbttb (Oompt. rend., Ixxv, 1027 — 29). 

The fine of an iron wind-fnrnacje, abont a cubic meter in size, was 
inserted into tbe lower part of a brick chimney, 30 meters in height, 
which was in connection with several large fiiniaces, and through which 
therefore, when the furnaces were in operation, there was a strong 
draught. In the iron furnace, which was fed with coke, were placed 
successively Hessian, plumbago, lime, and Parisian charcoal crucibles, 
each containing 50 grams of iron nails. After an hour’s heating, 
crucibles and metal were fused to a vitreous mass. Thinking the ash 
of the coke caused this fusion, the author next employed gas-carbon for 
fuel. The Hessian crucibles were still greatly injured, but by enclosing 
in a Hessian crucible another made from gas-carbon, he succeeded in 
preserving the metal intact. When 50 grams of platinum scrap and 
sponge were substituted for the iron, a button of melted platinum was 
obtained in less than an hour. (The Secretary of the Academy suggests 
that perhaps the platinum acquired traces of carbon, silicium, or sulphur 
during the operation, and thus had its fusion-point lowered.) 

On repeating, in this arrangement, Ebelmen’s experiment, which 
consists in forming crystallised alumina by prolonged heatmg together 
of alumina and borax, the author found the inside of the crucible com- 
pletely covered with small, hard, translucent crystals of alumina. 
He suggests that precious stones might be thus artificially formed. 

B. J. G, 


Mineralogical Chemistry, 


A New Method of Proximate Analysis of Minerals, and its 
Application to the Lavas of the last Eruption of Santorin. 

By F. Fouque (Oompt. rend., Ixxvi, 1089). 

The mineral is reduced to a coarse powder, from which an electromagnet, 
excited by 6 — 8 Bunsen’s elements, removes all tbe ferruginous, crys- 
talline and vitreous particles, a w'hite powder remaining behind, which 
contains nothing bnt the felspathio constituents of the minei^. If 
the powder be a mixtoe of fi*agments of different kinds of felspar, these 
may easily be separated by taking advantage either of their difference in 
size or of their different solnbility in dilate bydroclilorie acid. Besides 
this mieclymiical method of separation, the author employs strong hydro- 
fiuoric add, in order to remove the felspathio and vitreous constituents. 
A white powder then remains behind, consisting of crystals of pyroxene, 
peridote, and ferrous oxide, the latter of which may be removed by 
a weak magnet. The crystals of pyroxene* and peridote are sufdciently 
different in colour to allow of an easy separation with the aid of a mag- 
nifying glass. 

By the combined nse of the electro-magnet and of hydrofluoric add, 
we are thus enabled to determine the relative proportions of the different 
ciystalline constituents of certain minerals. 

Applying his method to the lavas of the last eruption of Santorin, 
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ihe author proved them to contaiii albite, labradorite, and sometimes a 
little anorthite, besides a variety of pyroxene remarkably rich in ferrous 
oxide, also peridote, magnetic iron (?), and an amorphous substance dif- 
fering in composition from albite only by a larger percentage of silica. 

The nodules and the crystals found in cavities of the lava contain 
anorthite and varieties of pyroxene and peridote, different from those 
in the lava in which they are embedded. 

B.S. 


Stalagznitic Formations of the Solfatara of Fnzzuoli. 

By S. De Luca (Compt. rend., Ixxvi, 357 — 359). 
Stalagmitic formations exist on the level ground at the month of the 
great fumarole of the solfatara, just where the air meets the g^es and 
vapours which are disengaged. They are fungiform, nearly cylindrical, 
with some prominences. Their upper surface is convex, nearly hemi- 
spherical, but slightly depressed. They are white throughout their 
substance. They have the composition expressed in the annexed 


table : — 

Sulphuric anhydride 20*7 

Sulphurous azmydride 3*6 

Arsenious anhy^ide 1*5 

Alumina 7*8 

Lime 6*9 

Ammoniiun oxide 5*3 

Chlozine. 1*5 

Iron (ferrosum) 1*4 

Silica 0*8 

Water (loss at 100") 27*8 


Phosphoric anhydride, magnesia, potassa, soda, &c. , . . 22*7 

100-0 

Very small white stalactites are visible on the upper surface of the 
fumarole. The temperature here being much higher than on the 
floor, the stalagmitic matter can collect in a state of fiision, and then, 
MHng drop by drop, solidify on the cooler floor of the fumarole. 

E. D. 


BifimiTithoferrite. By A. Febkzel (Jahrb. far Mmei^alogie, 1872, 

516). 

A iSBW and very pure ^ecimen of this mineral has been found to have 
the following composition ; — 

SiOg. Fe203. BigOa* 

24*05 33*12 42*83 = 100*0 

These numbers place beyond doubt the feet that bismuthof errite is a 
definite spedes. Hypochlorite is probably a mixture of bismuthoferrite, 
quartz, and another body of as yet undetermined constitution. 
Hypochlozite and bismuthofemie are distinguishable by their 
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but not by their colour. The latter mineral occurs both in crystals and 
in finely granular, compact, and earthy foims. 

w. r. 


I’yrocb.lore from Schelingen, in the Kaiserstuhl Range. 

By A. Kyop (Jahrb. fur Mineralogie, 1872, 634). 

KheiOs. ThO-' and CeO. FeO. MnO. OaO. NasO. KsO. 

(51-90 10-10 1-80 0-40 16-00 7-62 4*23 = 101-95 

W. 


Nohlite, from Nohl, near Kongelf, Sweden. 

By A. B. Nordenskjold (Jahrb. fiir Mineralogie, 1872, 535). 

This new mineral very closely resembles the samarskite from the Ural, 
but is distinguished from it by a rather considerable percentage of 
water. It is compact, of a black-brown colour, and is opaque and 
brittle. The fracture is uneven and splintery, and the lustre highly 
vitreous. The hardness is 4-5 — 5'0 and specific gravity 5*04 Before 
the blowpire it slowly melts at the edges to a dull glass, and feebly 
decrepitates tlirough loss of water. 

The analysis gave the following numbers : — 

MgO and 

jNbaOfi- ZrOa. TJO. YO. CeO. CaO. MnO. FeO. CuO. B[>0. 

SO-43 2*96 U-43 14-30 0*25 4*67 0*28 8*09 0*11 4*62 « 100-20 


This composition accords approximately with the formula — 


2 B({jC^rbj 05 4* 3 H 3 O. 


W. B. 


Analysis of Ante, from the Mountain of Ar (Basses Pyr§n4es). 

By F. PiSAYi (Compt. rend., Ixxvi, 239). 

Aritb or Aarite is a nickelif erous mineral, associated with and intimately 
disseminated thronghont a mixture of petrosilex, chalk, blende, uUman- 
xdte, and galena. It is amorphous, and has the colour of breithaup- 
tite. Density 7-19. Analysis gave the following results : — 

S. As. Sb. m. Zn, 

1-7 11*5 48-6 37-3 2*4 = 101-5 

The above numbers calculate to the formula Wia(Sb.As), which is 
that of an arseniferons breithanptite. It would appear therefore that 
arite should be considered merely as a variety of breithanptite, in the 
same manner as the nickeline from Allemont, which contains 8 per cent, 
of antimony, is considered a variety of ordinary nickeline. 

J. W. 


Analysis of Jeflfersonite, from Franklin, New Jersey. 

By F. PiSANi (Oompt. rend., Ixxvi, 237 — ^238). 

This specimen, having experienced no subsequent alteration, may be 
considered as typically representing Jefiersonite. It occurred in large 
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l am i n ar masses, o£ more ihaai one centimeter in thickness. Tt was 
translucent in thin layers, with a vitreous lustre, and broke with an 
unctuous hut unequal fracture. Colour, deep green ; hardness, 5*5 ; 
density, 3*63. 

Before the blowpipe it melted to a slightly magnetic black enamel, 
and gave with sodium carbonate and nitre a strong reaction of manga- 
nese. It was unattackable by acids. 

Analysis gave — 

SiOg. AJI^s. CaO. MnO. FeO. MgO. ZnO. HjO. 

45-95 0 85 21-55 10 20 8 91 3-61 1015 0 36 = 101 57 

The oxygen ratio calculated from the foregoing numbers leads to the 
formula RO.SiOs, and the mineral may be arranged in the group of 
pyroxenes* It is clearly distinguished from diopside and di^age by 
ite geometrical and optical properties, and the details respecting these 
physical characters are given in the original communication. The per- 
centage of ziac in the present specimen is much larger than that which 
has been recorded by previous analysts. 

J. W. 

Analysis of Lanarkite from Leadhills, Scotland. 

By F. Pisan I (Compt. rend., Ixxvi, 114 — 116). 

The mineral lanarkite was examined fifty years ago by Brooko, and 
more recently by Thomson. Both chemists agree m assigning to it 
the composition PbS04 . PbCOs, giving, at the same time, as one of 
its chemical characteristics, that it is partially soluble in nitric acid 
with effervescence^ leaving a residue of lead sulphate. The results of 
the author’s examination of a great number of specimens of lanarkite, 
both from his own and from other mineralogical collections, lead to a 
different conclusion. 

hTot a single specimen effervesced when treated with nitric acid, and 
as a matter of fact it was observed that carbonic acid was invariably 
and entirely absent. 

In order to guard against the possible substitution of anglesite for 
lanarkite, the crystallographic and general physical characteristics of 
the minerals were carefully studied. Upon these points, however, 
they agreed with those given by Brooke for lanarkite; hut while 
the latter chemist obtained 7*3 per cent, of carbonic anhydride, the 
author could observe only 0*83 per cent, of loss on ignition, even 
when the mineral was heated to incipient fusion. 

The following were the results of analysis — 

PbO. SOs. lioss. 

82-73 15-10 0*83 = 98*66 

These figures calculate to the formula PhO.PbS04, which is that of 
a basic lead sulphate. It is obvious, therefore, tlmt the earlier mineralo- 
gifiiB must have operated upon a d^arent su’l^tance ; at the same time 
it is scarcely probable that the mineral which they termed lanarkite 
should be so rare, that no collection in France should possess a single 
specimen. 


J. W. 
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On a New Locality of Leadliillite. By E. Bbkteand 

(Bull. Soo. CMm. [2], xix, 17 — 20). 

The author’s observations were made on some fragments of a mineral 
from Iglesias, in Sardinia, which agree exactly with the leadhillite of 
Lanark in Scotland, both in chemical composition and in optical pro- 
perties. The coloured rings which they exhibit in polarised light show 
that the mineral belongs to the trimetric system ; the optic axes ai*e 
more divergent for the red than for the blue rays, the true dispersion 
of the axis being accordingly represented by the formula p < v. The 
apparent inclination of the axes in air is about 20° 30' for natural 
light. The crystals are negative, the acute bisecti*ix coinciding with 
the axis of greater elasticity. All the Sardinian specimens exhibit a 
twin-formation of about 120°, like those from Leadhills. The hardness 
of the Sardinian mineral is Ijetween 2 and 3, rather nearer to 3 ; that 
of the Scotch mineral is 2'5. The density of the Sardinian mineral is 
6*60 at 14°, which is rather higher than that of the Scotch variety, 
viz., 6*3 to 6*5, the difference being apparently due to alteration in the 
former, inasmuch as some parts of the Sardinian crystals are more or 
less opaque, contain water, and decrepitate when heated, whereas the 
perfectly transparent portions — which were selected for analysis — con- 
tain no water and do not decrepitate. 

The mineral from Iglesias recently described by Laspeyres (p. 41 of 
this volume) under the name of maxite, is probably identical with 
leadhiUite, agreeing exactly with the latter in its optical propei*ties, 
and having a specific gravity of 6*874. The two minerals ^so do not 
differ greatly in chemical composition, as the following comparison 
will show. 

PbO. OOj. SO3. H5O. 

Leadhillite from Leadhills 80*8 is 11*95 7*26 — =100 (Stromeyer) 

,, „ Sardinia (trans- 

parent) .... 80*72 12*12 7*14 — = 99 *98 (Bertrand) 
Maxite „ „ ...... 81*91 8 08 8*11 1*87=100 (Laspeyres) 

The formula of leadhilKte 3(PbO.COi) . (PbO.SOi) reqxdres 8U*80 
p.c. PbO, 11*95 OO2 and 7*26 SOj ; that assigned to maxite by Las- 
peyres, viz., SCPbO.SOs) . (9PbO.CO*) . (4Pb0.5H*0) requires 81*62 
PbO, 8*08 CO3, 8*16 SOj and 1*84 H2O, which agrees exactly with his 
analysis. It is possible, however, tliat maxite may be merely leadhillite 
in which the alteration above noticed has taken place to a greater 
extent tha.Ti in the Sardinian mineral. 

H. W. 


Crystalline Forms and Optical Properties of Amblygonite and 
Montebrssite. By A. dbs Olobzeaux (Oompt. rend., Ixxvi, 
319 ; Proc. Roy. Soc., xxi, 174). 

Both these minerals are tnclinic. The author had previously found 
that the amblygonite of Moutebras exhibits two cleavages inclined at 
an angle of 105° 44' (p. 793 of the last volume). By examination of 
fresh specimens from the same locality, he now finds that the mineial 
cleaves in two other dfreotions, making respectively with each of the 
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two former a veiy obtuse angle of neai*ly 152°. These four cleav- 
ages determine the faces of the primary parallelepiped •p m f, or 
OP. xT. 00 or 001 110 110, having its right upper edge replaced 
by a truncation face i\ The angles of these faces are — 

mt = 151° 4' ; pm = 105° 44' ; pf = 95° 20' ; 

96° 15'; = 95° 20'; 

pi' = 152° 57' (calc.), 152° 10' (obs.) 

Montebrasite from Hebron exhibits the three piuncipal cleavages 
p, m, the angles between which are — 

mt = 135° to 136° ; put = 105° ; pi = 89° to 89° 11' ; 

The angle pm is nearly the same in both minerals ; but the other 
angles differ widely in the two. 

In amblygonite the optic axes are situated in a place which divides 
into two very unequal parts the acute angle pm = 74° 16'. In the 
montebrasite of Hebron on the other hand, the plane of the optic axes 

is situated in the obtuse angle pm, and traverses the edge £,but is not 

m 

quite normal to since it gives angles of 82° with /u, and 23° with 
The character of the coloured rings shows that in montebrasite 
both from Montebras and from Hebron, there coexists with the hori- 
zontal a well marked inclined dispersion, and these are peculiar to the 
crystals of the triolinio system. In amblygonite from Montebras, the 
appearance of the bars fraversing the central ring of each system in- 
dicates very distinctly a twisted dispersion which is also characteristic 
of the triclinic system. 

The four-cleavage amblygonite has been analysed by Pisani with 
the following results : — 

Lossly 

F. AI 2 O 3 . KajO. ignition. 

10-40 46-85 37-60 9-60 0*59 0-14 = 105-18 

Its specific gravity is 3-076. It exhibits a commencement of kao- 
linisation, and imparts to the blowpipe-flame a red colour, less mixed 
with yellow than the lilac variety formerly analysed by Pisani. 

H. W. 

Szaminatioii of a Hepatic Limestone from Algeria. 

By A. Petzholdt (Oiem. Oentr., 1873, 70). 

This limestone, or marble, which occurs embedded in tbe granite, 
gneiss, mica-slate, and clay-slate of the mountain range near Port 
Hapoleon, has a coarsely crystalline structure, a white colour verging 
on blueii-green, and contains admixtures of quartz-crystals, 
iron pyrites, and magnetic iron ore, visible in some parts to the naked 
eye, in others only to the microscope. Its cavities are lined with a 
thick layer of calc-sinter. When broken, or even when seratched with 
the point of a knife, it emits a strong odour of hydrogen sulphide. 
Analysis (by Korsaken) gave : — 
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OaCOa. MgOOj. Al^Os and EeaOa. Insol. in HCl. OSg. 

92-76 1-00 1-64 4*51 0*09 = 100 

H. W. 


Analysis of a Soil (Salt Earth) from the Primeval Forest of 
Brazil. By H. Ludwig (Chem. Centr., 1873, 69). 

This soil is of a yellowish JBlesh-red colotir, j&dahle between the fingers, 
and has a greasy feel. Nitmerons laminse of mica may be seen inter- 
spersed throagh it, even with the naked eye, appearing as irregular 
fragments under the microscope. ISTo diatomes were found. Water 
extracted only a small quantity of sodium chloride, no nitrates. The 
soil boiled with soda-ley, gave a light yellow filtrate, which, when 
acidulated with hydrochloric acid, deposited after a while a few brown- 
ish flocks of humic add. The aualysis of the soil yielded the following 
results : — 



1 

i 

i 

1 

CaO. 

1 

1 

4 

g ! 

C? 

Cl 

o 

in 


Sol. in HCl. 
Insol. „ 
Water 

0-140 

ii 1 

L 913 
0-196 

0 -083 
|0 -184 

1 

0-312 

0-008 

4 -224 
2-181 

10 -663 
24-(«'6 

9-768=. 

33-304= 

28 -951 
58-941 
12 -900 

1 

1 

100-793 


H. W. 


Identity of the So-called Unripe Amber with Krantzite. 

By H. Spbegatis (Wien. Acad. Ber., 1872, 200 — 202). 

The similarity of the “ unripe amber ” which occurs associated with the 
amber of East Prussia to Bergemann’s krantzite, has already been 
pointed out by the author (Ghem. Soc, J, [2], ix, 893). The differences 
between the two in specific gravity, elementary composition, amount of 
ash, &c., are indeed not greater than those which are observed between 
two specimens of the one or the other, both these fossil resins being, in 
fact, mixtures of several compounds, and containing impurities unequally 
distributed. 

H. W. 


Gases enclosed in Coal. By E. v. Meter 
(Jouim. pr. Ohem. [2], vi, 389 — ilfi). 

The author has previously examined the gases contained in coal from 
Saxony, Westphalia, and from the hTewcastle and Durham district, 
(see this Journal [2], x, 798 and 801), and he has now analysed the 
gases enclosed in coal j^m the Saar district. Ethene, which G. Bishof 
found, could not be detected, but the gases contain, besides marsh-gas, 
higher homologues, which were calculated as The coal from the 

Gerhard pit is as hard and dense as Durham coal, and the gases con- 
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tained in it rcseiiLi)le in quality and quantity tliose enclosed in tihe 
latter. The following table contains the resnlte : — 


Locality and time when the coal 
was examined. 

COo. 

CR 4 . 

CfiHg. 

0 . 

N. 

100 grams 
gave G.C. 
gas. 

Kroajtrias Fit. 

(A.) Walilshied Seam. 







Gas blown out of a fissure 1 



*23-06 


— 


— 

(mixed with air) j 

0 

23*57 

— 


60*34 

— 

Air from the pit (where eoall 

1*25 

2*39 

— 

17*77 

78-69 

— 

had just been removed) . . . . j 
2 weeks 

4*05 

2*65 

— 

15-17 

78-13 

— 

8*51 

63*86 

3*88 



— 

10 weeks 

33 *66 

24-08 

4*72 


36*73 

42*0 

2 weeks 

4*85 

72-88 

— 

BEjl 

22-27 

— 

(B.) Scliv^albaeh Seam. 







3 weeks 

4*57 

51-84 



0-26 

87-41 

— 

5 — 6 weeks 

49-95 

15 *04 

1*39 

33 *62 

32*0 

3 — 4 weeks 

30-05 

16-06 

13*36 

1*16 


19*0 

5 weeks 

29*50 

13-44 

9-48 

3*09 

45-49 

26*0 

4 weeks 

15*22 

52*12 

— 

0 *56 


22*5 

Geislaitiern FU. 







^ 0 . 4 seam, 6 weeks 

19 *19 

37*94 

3*22 


38*68 

26*0 

323 ^ 0 . 5 seam, 8 weeks 

36*66' 

9*46 

3*61 

2-63 

48*64 

21-2 

No. 6 seam, 6 weeks 

26 *12 

55*65 

1-20 

17*03 

53*0 

Gerhard Fit. 







Fire-damp 

0-62 

22*52 

— 

icnoil 

62*85 

— 

Anna seam I j .. f 

SophieBeam ^ ^ ■< 

trace 

91 *76 

— 

— 

8*24 

188 *0 

1*83 

90*79 



— 

7-38 

158 *0 

Mar seam J [ 

1 

2*90 1 

89*93 

- 


7-27 

180*0 


c. s. 


Analyses of Four Mineral Waters of Bad Ems. 

By R. Ejresenius (J. pr. Chem. [2], vi, 53 — 78). 

Mobe than twenty years ago, in 1851, the author published the results 
of some careful analyses* of four different mineral springs at Bad Ems, 
on the River Lahn, and established by these analyses that the level of 
the river influenced the quantity of water which issues from these 
springs. The level having since undergone material alterations, he now 
records fresh analyses. The physical conditions under which the waters 
issue ai'e carefully described, and the chemical results are given most 
minutely. ^ They ai‘e, iu fact, model analyses, such as we are accustomed 
to from this eminent analyst. For the details of the analyses, however, 
we must refer to the original paper, f an^d we quote merely the actual 
results, which may be compared mth those obtained in 1851, by refer- 
ence to the Jahreahericlit of 1651, p. 652. 

* “ Chemical Examination of the ntost important Mineral Waters of the Bachy 
of IS'assau ; II, the Mineral Springs of Ems,” by K. Fresenius. 
t Published also in a separate femi by C. W. Ereidel, Wiesbaden, 1872. 
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The springs contain besides non-weighable quantities of — 

Boric acid (combined mth sodium), trace. 

Oaesinm and rnbidinm (combined with snlphnric acid), mere traces. 
Flnorine (combined with calcium), trace. 

Nitrogen, trace. 

The second and third contain also faint traces of sulphuretted 
hydrogen. ^ ^ 


Water from the Springs of Partenkirchen. By G. C. W itt stein 
(Chem. Centr., 1872, 521 — 522). 

These springs are situated at a distance of 23 post miles from Munich. 
The water is clear, colourless, neutral, having a slight hepatic taste. 
The specific gravity at 12® R. is 1‘000674; when the temperature of 
the air equalled — 1*25® R. that of the water was + 5*25 R. Analysis 
gave the foRowing results : — 


Fads 1 , 000 . 


Potassium sulphate .... 

0-048724 

Lithium bicarbonate • . 

traces 

Sodium 

sulphate 

0*054740 

Ammonium 

99 • * 

0-009689 

SJ 

thiosulphate . . 

0-000489 

Barium 

99 • • 

traces 

99 

chloride 

0*024710 

Calcium 

99 • • 

0-117130 

99 

nitrate 

traces 

Magnesium 

99 • • 

0-027809 

9^ 

phosphate .... 

0*002146 

Ferrous 

99 * * 

0001018 

'9 

bicarbonate. . . . 

0*516584 

Silicic acid 

(free). . 

0-012000 

99 

bromide 

traces 

Carbon dioxide „ 

0-010042 

99 

borate 

traces 

Sulphuretted 

hydrogen 



Organic matter 0*048437 


0*886403 
M. M. P. M. 


Organic Chemistry. 


Note on the Polypropylenic Hydrocarbons. By M. Pbunier 

(Oompt. rend., Ixrvi, 98 — 99). 

Lff studying the action of nascent hydrogen on propylene bromide by 
treating it with sodium amalgam, zinc and hydrochloric acid, and zinc 
and acetic acid, it was found that propylene was regenerated in all 
cases, but when acetic acid was used, the product obtained was sensibly 
less than with the other reducing agents ; there was, moreovei*, con- 
sidefrable elevation of temperature. On submitting the product to 
fractional distillation, a viscous mixture of hydrocarbons was lefb, which 
was Mdily attacked by bromine, yielding a mixture of bromides. By 
fractional distillation "Qie viscous mixture of hydrocarbons yielded a 
mobile liquid boiling between 70° and 80®, as well as one boiling between. 
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330® and 340°. The latter *was colourless, slightly Tiscons, and some- 
what lighter than water; from its composition and properties it wonld 
appear to be hexpropylene (C8H6)e, whilst the liquid boiling between 
70® and 80® is probably dipropylene (OaHe)^. 


On the Preparation of Propylene and Buiylene Bromides. 

By L. Prunibe (Bull. Soc. Ohim. [2], sdx, 109 — ^111). 

The author finds that these bodies and their homologues may be pre- 
pared in considerable quantities by passing the vapours of light 
petroleum oils through red-hot tubes, and losing the resulting gases 
through bottles containing bromine. The results vary with the kind of 
petroleum employed, the temperature of the tube, the pressure, and the 
rate of distillation. Petroleum oils boiling below 50° meld much 
ethylene and but little butylene ; whilst oils boiling at 50*^ — 80° yield 
butylene and even amylene, together with a considerable quantity of 
pr^ylene and ethylene. 

The most advantageous method of obtaining the propylene and buty- 
lene compounds consists in decomposing the vapours of petroleum oils 
boiling at 60® — 90°, by passing them through a red-hot tube, and con- 
ductmg the gases thereby produced through a second tube heated to 
dull redness, and afterwards through bottles containing bromine. The 
products are separated by fractional distillation, and decolorised by 
contact with quick-lime. There remain in the retort, together with 
carbonaceous matters, a crystalline body easily extracted by alcohol and 
ether, and having all the properties of Caventou’s tetrabromide of cro- 
tonylene, 08 H 8 Br 4 , and another body which appears to have tlie formula 
CiofitBri, and which is still under investigation. 

J. R. 


Brominated Ether. By P. Sghutzenbebgee 
(Bull. Soc- Ohim. [2], xix, 8 — 14). 

Anbydeous ether combines with bromine, with evolution of heat, form- 
ing the compound (C 4 HioOBr 3 ) 2 , a heavy gamet-red oi 4 which solidifi.es 
in a freezing mixture. The pure compound, obtained by draining off 
the liquid portion and reciystallisation, consists of brilliant plates re- 
sembling chromic trioxide, and melting at about 22®. It has a strong 
and irritating odour, but does not give off bromine at the ordinary 
temperature ; it is very deliquescent and decomposed by water into its 
constituents. On keeping it for some time, it becomes liquid and gives 
off hydrobromic acid. When it is heated, ebullition begins at 80°, and 
hydrobromic acid and ethyl bromide are produced. By heating it in a 
water-bath in sealed tubes, it is resolved into water, hydrobromic acid, 
ethyl bromide, dibromaldehyde, bromal and tribromodialdehyde : 

(1.) 204 B[ioOBr 3 = H 3 O *+" HBr - 4 - 3 C 3 H 6 Br ■+ C^B[ 2 Br 20 . 

(2.) 8G2H2Br20 = 02 H!Br 30 + OiET^BraOi. 

TribromodialdeJiydB, is a colourless, heavy oily liquid, 

boiling at about 1/5°, and possessing a strong and penetrating odour. 

0. S. 
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Action of 2inc-eth.yl on Siliciiun Methyl-ether. 

By A. Ladenbiteg (Dent. Oliem. Ges. Ber., v, 1081). 

In describing the products obtained by tbe action of zinc-ethyl on sili- 
cinm ethyl-ether, theanthorhas previonsly sng^sted the probability of 
the reaction being of the same kind as that which occurs when boric 
ether is acted npon by zinc-ethyl, and of its consisting in the removal 
of (OC2H5) groups from the ether and their replacement by (O2H6) 
groups derived from the zinc-ethyl. 

Obviously this explanation might be regarded as demonstrated if it 
could be shown that by the action of zinc-ethyl on a silicium ether con- 
taining (OCII3) groups in place of (OCgHs) groups, the former were 
capable of replacement by O2H5 ; if, for example, the first action of 
zinc-ethyl on silicium methyl-ether could be shown to take place as 
represented by the equation : — 

2Si(OC£r3)4 + Zn^C2lS5)2 d" l^aa — 2SiC3£[5(OCB[3)3 4" Zn 
-j- Sl^aOOBs. 

40 grams of silicinm methyl-ether were therefore mixed with 24 grams 
of zinc-ethyl and 12 grams of sodium added gradually to the warmed 
mixture. By afterwards distilling and then firactioning the product, a 
liquid was obtained boiling at 125° — ^126°, which on analysis gave 
numbers agreeing well with the formula Si02H5(0CH3)3. A vapour- 
density determination by Hofinann’s method in tolnidine vapour gave 
the number 146’9 as molecular weight, the calculated molecular weight 
being 150. This odTiosllicojprojfionic metJiyhetJier is insoluble in water, 
and has a specific graviiy of ’9747 at 0° ; it closely resembles the cor- 
responding ethyl-ether in odour and appearance, hut is less stable. It 
is readily acted npon by hydriodic add solution, and is also decomposed 
in contact with water, especially if ammonia he added, yielding silico- 
propionic acid. The author proposes to extend the method to the 
preparation of the homologues of silicopropionic acid, and announces 
the discoveiy of sUicobenzoic acid, 

H. E. A. 


A New Tertiary Alcohol^ and a Method of Preparing a Senes 
of Tertiary Alcohols. By 0. Feibbel and R. D. Silva (Oompt. 
rend., Ixxvi, 226 — 230). 

The authors find that pinacohne, CeHiaO, prepared by heating pinar- 
cone with dilute sulphuric acid, and bearing the same relation to 
pinacone that ethylenic oxide has to glycol, yields, when treated with 
sodium in the presence of water, a white substance having the appear- 
ance of an alkaline alcoholate. This substance yields, on agitation with 
water, a liquid which, when distilled, passes over almost entirdy at 
120°, leaving in the retort a residue which crystallises on cooling. The 

(0H3)3C0H 

liquid, which the authors call pinacolio alcohol, I is isomeric 

(CH3)20H 

with Imxyl alcohol. It has a camphorons odour, boils at 120*5°, and 
has a density of *8347 at 0°. It^ solidifies at a low temperatare to a 
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mass of long silky needles, which, melt at 4"'. By the action of iodide 
of phosphorns or hydriodio acid, it yields the iodide CcHnI, a liquid 
boiling at 140“ — 144°, and having a density of 1*4739 at 0°. Heated 
with water, it partly decomposes, with formation of a hexylene boiling 
at 70°. With silver acetate it yields the ncetaie boiling at 140° — 
143°, besides much hexylene. The chloride^ CsHwCl, obtained by the 
action of hydrochloric acid on the alcohol in closed tubes at 100°, boils 
at 112*6° — ^114*5®, and has a density of *8991 at 0°. By careful oxida- 
tion of the alcohol with potassium dichromate and sulphuric acid, 
pinacoline is regenerated. Pinacoline itself, when submitted to oxida- 
tion, yields a volatile crystalline acid melting at 26°, which the authors 
are at present engaged in investigatii^. 

The crystalline residue left in the retort after the removal of the 
pinacolic alcohol by distillation, melts at G9°, and is a pinacone of pina- 
coline : — 

2O6H12O “h 2H ^ OX2H26O2. 

The molecular complication does not then stop at pinacoline, so that 
by starting from acetone it may be possible to obtain a series of these 
compounds by successive duplication. 

0. E. a. 


On Oxylepidene. By E. Zinin (Deut. Chem. Ges. Ber., v, 1104). 

OxTLBPiDBNE, C28H20O2, melts at 340°, and is converted into two new 
modifications ; one crystallises in rhombic plates, melting at 136°, and 
dissolving in 4*5 pai*ts of boiling alcohol, and in one part of acetie 
acid. 

Alcoholic potash converts it into the potassium salt of the acid 
O28H22O3, which is insoluble in water, but dissolves in alcohol and ether. 
It forms four-sided prisms melting at 196°, and being resolved into 
water and oxylepidene. 

The second modification dissolves in 76 parts of boiling acetic acid, 
but only sparingly in alcohol, and Crystallises in ootohedrons melting 
at 232°. The three oxylepidenes yield on dry distillation an isomeride 
of lepidene, O28H20O, crystallising from alcohol in square plates mebing 
at 150°. 

When rhombic oxylepidene is heated with phosphorns peiitachloride 
and oxychloride to 18U° — 200°, momcltloroxyle})ldene, 02i,Hi90102, is 
produced, which, from acetic acid, is obtained in crystals I’esembling 
tetrachlorobenzile and melting at 185°. 

By heating equal parts of lepidene and phosphorus pentachloride 
until the excess of the latter is distilled off, dit’Tilorolephlene, OjaHisGbO, 
is foimed, -which crystallises from acetic acid in needles, melting at 
169°. Dichloroxylepidene^ 028Hi8Cl202j is produced by heating lepidene 
with 4 — 5 parts of the pentachloride to 115° — 120° ; it crystaUises in 
needles melting at 202°. 

0. S. 


2 M 
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Products of tlie DistUlatioxx of Sugar with Lime. 

By R. Bbnedikt (Aim. Chem. Phann., clxii, 303 — 30R). 

The author conhrms Fr6my’s results, that the two principal prodncis 
are acetone and metacetone. He has further isolated an oily body 
which he calls isophorone, OgHuO, (the analyses quoted are not very 
concordant) having a vapour-density of 6*2 (calculated 5*05), and 
boding at 208*" — 212®. This oil treated with anhydrous pbosphoric 
acid gave a petroleum-like hydrocarbon, to which the formula CeHg is 
assigned (0 found = 88*3; calculated 90). 

0. H. G. 


Conversion of Cane Sugar into Glucose by the Action of 
Light, By P. M. Raoult (Ann. Chem. Pharm., cbdi, 272, from 
Ann. Chim. Phys. [4], xxiii, 299). 

Te 3I grams of white sugar were dissolved in 50 c.c. of water, the solu- 
tion divided between two tubes — boiled for a few minutes and sealed 
up before air could re-enter ; one tube was exposed to light, the other 
kept in darkness, bnt both were maintained at the same temperature. 
At the end of five months the tubes were opened — ^the solution which 
had been kept in the dark was nnaltered — the other had had half its 
sugar inverted.* 

0. H. G. 


Hydracrylic Acid. By J. Wisli genus (Ann. Chem. Pharm., 
clxvi, 6—64). 

By treating a solution of jS-iodopropionic acid with moist silver oxide, 
Beil&tein obtained the acid OiaHaaOn, which he called hydracrylic acid, 
because it is resolved by heat into acrylic acid and water. Moldenhauer 
found afterwards that when this acid is boiled with silver oxide, it is 
converted into a lactic acid, which, as Heintz believes, is ethene-lactic 
acid, whilst Socoloff regards it as an aldehyde of glycerin. 

Tue author, however, has found that Beilstein’s acid is not formed 
by the action of silver oxide on ^-propionic acid, the chief product 
being a new isomeride of lactic acid, which he fomerly called /3-oxypro- 
pionic acid (this Journal [2], ix, 235), but for which ho now prefers 
the name hydracrylic acid, because the name /3-oxyproprionic acid has 
also to be given to ethene-lactic acid, from which, however, its isome- 
ride differs by being completely resolved on distillation into acrylic 
acid and water, just as Beilstein’s compound, which, if it does exist, 
will be a kind of anhydride of the new acid. 

^ The product obtained by boiling an aqueous solution of /3-iodopro- 
pionic acid with silver oxide was ti-eated with hydrogen sulphide, and, 
after the excess of the latter had been expelled, neutialized with sodium 
carbonate and evaporated on a water-hath. The residue was then treated 

* The ahstrsetor of this piper has made many experiments in thia same direction, 
and has mTaxiabb found that a solution of sugar (even when containing a trace of 
ammonia phospl^te) re mains v/nciltered by light, e\en after six months, if it he 
boiled Tigoronsly for some minutes in a flash tihe mouth of which is stuffed with 
well baked cotton-wooL 
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with boilmg alcohol of 96 percent., which dissolves sodium hydracrylate, 
whilst the sodium salts of three other acids are left behind. 

SoiVmn hyflmcryJate, CsHsITaOd, is obtained generally in indistinct 
crystals or when the solntion is very slowly evapoi'ated, in small, flat 
prisms. It is very deliqnescent, and very sparingly soluble in boiling 
absolute alcohol. When it is heated to 180^ it loses one molecule of 
water, and is converted into a mixture of sodium acrylate and the 
isomeric paracrylate. 

Zinc hydracnflafe^ CaHioZnOs + 4 H 2 O. When a solution of this salt 
is evapoi-ated on a water-bath a syrupy mass is left behind, which, 
when exposed to moist air, soon becomes crystalline, but by the spon- 
taneous evaporation of an aqueous solution is obtained in large brilliant 
triclinic crystals. 100 parts of this salt dissolve at 16*6° in 89 parts of 
water. 

Calcium hydracrylate^ CeHioCaOa + 40520, is also left as a syrup, 
when its solution is* too far evaporated, but by adding a little water to 
the residue well-formed crystals are soon formed. It combines with t»«e 
zinc salt, forming the double salt, Ci 2 H 2 c»CaZnOi 2 , which is but spaimgly 
soluble in water. The silver salt, CeHsAgOs, is readily soluble in water 
but not in alcohol, and forms slender prisms or needles. 

Sydracrylic acid forms a strongly acid syrup, like lactic acid, from 
which it may be easily distinguished by being resolved by heat into 
water and acrylic acid, which, when heated with hydriodic acid, again 
yields jS-iodopropionic acid. Oxidising agents convert hydracrylic acid 
into carhon dioxide, glycollic acid, and oxalic acid; carbacetoxylic acid 
seems also to be sometimes formed as an intermediate product, but 
neither acetic, glyceric, nor malonic acid is found amongst the product. 
By fusion with caustic potash it yields formic acid, acetic acid, and 
apparently a little glycollic acid. 

When hydracrylic acid, or one of its salts, is heated with an excess 
of hydriodic acid in sealed tubes, it is converted into /3-iodopropionio 
acid. Lieben’s iodoform-reaction gives absolutely no result with hydra- 
crylic acid. 

From the results of this investigation it follows that hydracrylic acid 
is neither an aldehyde of glycerin nor ethene-lactic acid, hut is a new 
isomeride of lactic acid, of which four are now known, viz. : — (1) com- 
mon lactic or a^oxyjproj>ionic acid, (2) ethene-lactic acid, (3) ])arnlacUc 
acid, which forms the chief constituent of &az’coIactic acid, and has 
the greatest resemblance to common lactic acid, from which it differs 
by being optically active, and (4) hydracrylic acid. 

Hydracrylic acid is very nearly related to allyl alcohol, acrylic acid, 
and acrolein, and its constitution must be similar to that of these com- 
pounds, to which the following structural formulae are now generally 


given: — 



OH. 

CH, 

CH, 

AUyl alcohol 

Acrylic acid || Acrolein 

L 

(!jHs.OH. 

io.OH. 

ioH. 


There can be no doubt that allyl alcohol does not contain the group, 

2 M 2 
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GHs, wMcK conseqTieiitly cannot be present in acrylic acid, in its aldo- 
byde, or in bydracrylic acid $ and this is fnrtber proved by tbe fact tbat 
tbe latter acid neither yields acetic acid on oxidation nor iodoform by 
Lieben’s reaction. Hydracrylic acid mnst therefore contain the group 
OH2 OH, which does also exist in ethene-lactic acid, from which the 
former, however, diffei^ by not yielding malonic acid on oxidation. 
Ethene-lactic acid also contains the groups CO. OH, which cannot be 
present in hydracrylic acid, or else the two acids would be identical, and 
therefore it appears very probable that the latter acid has the following 
constitution : — 

CHs.OH 




OH 

I 

‘CH.OK 


A compotLnd of this constitution wonld be an acid: for organic 
hydroxides are converted into acids, not only by transformation of tho 
groups OH3.OH into CO.OH, but always when negative elements or 
radicals accumulate near an alcoholic hydroxyl. 

If, therefore, this formula expresses the true constitution of hydra- 
crylic acid, the compounds which are related to it must be constituted 
as follows : — 


Allyl alcohoL Acrolem. 

Acacylie add* Glyceric acid. 

jS-lodopropionic 

acid. 

GHs GHs 

fl il 

CHa OH,. OH 

il 1 

OH, I 

I::h Jb 

.0 .C.OH 

,(i)H 

1 o< 

CH3.OH. ^CH*. 




Eor the following reasons these formulae appear to he more probable 
than those hitherto adopted. When an alcohol undergoes oxidation, 
the oxygen entering is attmeted by that carbon-atom which is already 
combu^d with oxygen. How in glycerin each atom of carbon is 
already combined with oxygen, and consequently the oxygen which 
replaces the hydrogen will be attracted as much by tlie first as by the 
second atom of carbon, and thus glyceric acid will have the above 
constitution. 

Acrolein, although possessing the general properties of the aldehydes, 
difPei's from all which have been carefully examined by not combining 
with the acid sulphites of the alkali-metals, and by being acted upon 
by ammonia in a totally different way. Eui*tber, the new formula 
explains, as well as the old one, its reduction to allyl alcohol and its 
oxidation to aeiylic acid. When allyl alcohol is oxidised it again yields 
acrolein; in this case the oxygen is attracted, not only by CH.OH, but 
also by tbe second atom of carbon : for it is well known that when 
so-called non-saturated compounds are oxidised, the oxygen most 
readily attacks those carbon-atoms which are linked together by two 
combining units. 

Hydracrylic jusid is much more readily oxidised than any other modi- 
fication of lactic acid ; currents of carbon dioxide are given off, and at 
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the same time a strong smell of foimic acid is perceived The oxida- 
tion of hydracrylic acid therefore piobably takes place m the following 
way — 


+ 2 Aga 


CH,OH 

CH*OH 

1 

,0H 

0=(!)— OH 

1 + 2Ag.O = 

•OH 

0=CH 

1 

i)H 

1 

OH 


First formic acid and glycollio acid are formed, which are further 
oxidised to caibon dioxide and oxalic acid 

The foi nation of acetic acid, together with only a little glycolhc 
acid, IS not in contradiction to these views Before the action of potash 
hegms, a large quantity of hydiacryhc acid will be conveited into 
acryhc acid, which is lesolved at a higher temperature mto formic and 
acetic acids, whilst the glycolhc acid is produced from some unaltered 
hydracryhc acid 

By the action of nascent hydrogen on ^-lodoproplOI^c acid, Holden- 
hauer obtained propiomc acid The author repeated this expeiunent, 
hoping to get an isomeiide of common propiomc acid, but the copper- 
salt which he prepared had all the properties of the s^t of the normal 
acid This may be explained by assummg that on removing the 
negative iodine, the oxygen is now more strongly attracted by the 
group CH OH 

The molecular formula of hydracryhc acid is perhaps — 

HO OH* OH* OH 

1 i 

HO— 0— OH 
ni— 0— OH 

hI) in. 

The existence of the sparingly soluble sinc-calcium double salt is in 
favour of this view To decide this pomt^ the ethyl-ether was piepared 
m order to determine its vapour-density But this compound is com- 
pletely destroyed by distaHation, yielding bodies boiling paitly below 
100 *’ and partly at a higher temperature, horn neither of whidb. could 
hydracryhc acid be reproduced 

C S. 


Acrylic Acid. By J Wisliobstus (Ann Chem Pharm,clxvi, 

1—3) 

Acrtlio acid is completely converted mto | 8 -iodopropionic acid by heat- 
ing it with concentrated hydnodic acid for thr^ horns to 130® On 
the other hand, when an mtunate mixture of pure /S-iodopropiomc 
acid and lead oxide is distilled, acryhc amd is formed — 

2C3H6lOa + PbO = 2 C 3 H 4 O 3 + Phis + H,0 
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The acrylic acid thus formed has to be rectified once or twice over a 
little lead oxide to obtain it free from iodine. 


0. S. 


Laotophospliates. By Bi. Bother (Pharm. J. Trans. [8], iii, 

570). 

Lactic acid abundantly dissolves many of the insoluble orthophosphates 
when freshly precipitated ; among the most prominent of the resulting 
combinations are the so-called lactophosphates of calcium and iron. 

When lactic acid is treated with an excess of either of these phos- 
phates in the cold, a solution is obtained, which still retains the acidu- 
lous taste of diluted lactic acid. If this solution is boiled, a copious 
granular pi-edipitate occurs. If however it be not heated, but simply 
converted into a syrup by the addition of sugar, the saccharine solu- 
tion, after the lapse of a few days, will deposit a voluminous white pre- 
cipitate, or even completely gelatinise. The precipitates produced by 
heat or by time are again really and completely soluble in hydrochloric 
acid, producing then a permanent solution. The precipitation is also 
completely prevented if the saturated phosphate mi^ure is heated with 
an additional portion of lactic or hydrochloric acid before precipitation 
has begun. The supernatant liquid from which the phosphate preci- 
pitate has spontaneously separated, apparently loses much of its acidity. 

The general process for permanent solntions of the so-called lacto- 
phosphates is then as follows : — ^Take any convenient quantity of con- 
ceni rated lactic acid, and saturate two-thirds of it with any desirable 
oi*thophosphate, freshly precipitated; then add the remaining one- 
third of the acid ; and if the preparation is to be a syrup, dissolve the 
sugar in the solution without heat, and strain. 

The following is the process for permanent syrup of calcium lacto- 
phosphate : — 


Take of either the precipitated calcium phosphate, 

or calcined bones, about 

Lactic acid (concentrated) 

Sngar 

Oiunge-flower water 

Hydrochloric add, sp, gr. 1*1G 


Ammonia water. 
Water. 


C drachms 
1-J- troy ounces 
10 J troy ounces 
2 fluid ounces 
1 troy ounce, 
or sufi&cient 
Of each sufd- 
cient. 


Mix the hydrochloric add with 1 fluid ounce of water, and add it to 
the powdered calcium phosphate, previously mixed with 4 fluid ounces 
of water. When the phosphate has dissolved, dilute the solution to 
12 fluid ounces, and predpitate it with an excess of ammonia ; pour the 
magma upon a filter, and wash it with cold water. Add this washed 
magne to the lactic add, and, when dissolved, dilute the solution, after 
the addition of the orange-flower water, to lOJ fluid ounces. Add the 
sugar ti> 9 fluid o^ces of this Hquid; stir frequently; and after most 
of It has dissolved, pour the syi-up through a muslin strainer ; mix the 
^dissolved su^ with the remaining liquid; and after solution, add it 
to the rest of the syrup, through the strainer, and mix. J B 
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On some Reactions of Pyruvic Acid. By P. de Olermoni 
(B tdl. Soo. Clmn. [2], adx, 103 — 105). 

1. WiSLiOBNUS, "by aciiiig upon pyruvic acid with an equal number of 
molecules of bromine, obtained a crystalline compound, having tlie 
formula, 03B[4Br203. This body is transformed into lactic acid by the 
action of sodium amalgam, and hence may be regarded as dibromolactic 
acid. 

According to the author, this acid, when acted upon in the fused state 
by chlorine, evolves hydrochloidc acid, and yields a product which 
crystallises from its aqueous solution in large, flat, rhombic crystals, 
efflorescent in the air and in a vacuum, and melting at about 93®. This 
product is free from chlorine, but contains bromine, and, notwithstand- 
ing discrepancies in analysis, the author believes it to be identical with 
the dibromopyruvic acid of Wichelhaus (C3H2Brs03) with which it 
agrees in properties : 

CaH 4 Br 203 + Ola “ CaBEaBraOa •+• 2SC1. 

2. Pyruvic acid, heated to 100® for some time with hydrochloric 
acid in a sealed tube, undergoes decomposition, carbon dioxide being 
formed in abundance. The liquid yields on evaporation crystals 
having the composition of pyrotartaric acid, and melting at liO® — 
112 ®. 

3. Sulphopyruvic acid, heated to 100® with aqueous solution of 
bromine in a sealed tube, yields a syrupy, non-crystallisable, brominated 
acid. Sulphopyruvate of barium, submitted to the same treatment, 
yields bromosulphopyruvate of barium, crystaUisable, and soluble in 
water. 

J. JR. 


Synthesis of a Diethyl Suberate. By C. Hell 
(Dent. Chem. Ges. Ber., vi, 28 — 32). 

Eblbembybb and the author have pointed out that active valerianic 
acid might possibly be meikyl-stkyluceiic acid. In order to decide this 
question the author heated pure ethyl monobromobutyrate* with methyl 
iodide and silver dust in closed tubes to 120®. But no ethyl valerate 
was formed, the products consisting of an inflammable gas (dimethyl), 
and a liquid boiling at above 200°. No better results were obtained 
by using ethyl moniodobutyrate. This ether is obtained by boiling an 
alcoholic solution of the bromobutyrate with potassium iodide in a flask 
connected with a reversed condenser. Ethyl moniodobutyrate bods, 
with paitial decomposition, at 190° — 192®. On heating it with silver 
and methyl iodide in a water-bath, the latter is not acted upon at all, 
the chief product of the reaction being, as in the case of the brominated 
ether, a liquid boiling at 233° — 235°, and having the composition of 
diethyl suberate. 

C. S. 

* The pure compound boils constantly at 171°— 172®, and not between 175®— 186®, 
as stated by other authors. 
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Citric Acid and its Derivalaves. By M. Saeandinaki 
(Deut. CLem. Ges. Ber., v, 1100). 

Citric acid crystaUi&es from a solution wliicli has not been heated above 
100 ® with one molecnle of water, which it loses in the air, or more 
quickly at 130®. When the stibstance dried at 130® is re-dissolved in 
water, or when an aqneons concentrated solution of the acid is boiled 
for some time, anhydrons crystals are obtained, which the author 
regards as an isomeric modification of common citric acid. By heating 
normal ethyl citrate CaHg(C 2 H 3 ) 307 , with alcoholic ammonia, to 70® — 
110® for 24 hours, cUramethane^ 0 eH 3 (NH 3 ) 2 ( 02 H 50 ) 04 , is formed as a 
dark green amorphous and hygroscopic powder, which is soluble in 
water and alcohol, but not in ether, and is a colouring matter. 


Formation of Ketonic Acids. By E. Meyer 
(Deut. Chem. Ges. Ber., v, 1073 — 1076). 

Calcium ethyl-oxalate was prepared according to the directions of 
Mitscherlich, and it was found that when this salt is crystallised it 
retains one molecule of water of crystallisation. like the potassium 
salt, it yields ethyl- oxalate on distillation. When it is mixed with 
calcium benzoate and distilled, a distillate is obtained, which contains 
no ethers of ketonic acids, hnt ethyl-oxalate, ethyl-benzoate, and free 
benzoic acid. The formation of the latter was attributed to the presence 
of free oxalic acid in the calcinm ethyl-oxalate employed, this view being 
confirmed by the fact that the distillation of a mixture of calcium 
benzoate with dry oxalic acid, yields a distillate containing benzoic acid 
and oxalic add. 

In,order to throw light on this point, an intimate mixture of calcium 
ethyl-oxalate and chalk was distilled with calcinm benzoate, and it was 
found that the distillate contained small quantities of free benzoic 
acid. 

The author has in view the formation of ketonic adds by other 
reactions, such as the following : — 

C«Hg.CO.Cl + CI.OO.OC 2 H 5 + Naa = 22Ta01 + OgHs.OO.COOOaHg, 
or by replacing the CH 3 group in acetophorone by carboxyl. 

T. B. 


Derivatives of Acetone. By A. Emmerling 
(Deut. Chem. Ges. Ber., vi, 22 — ^24). 

Monobromacetone is readily formed by diluting acetone with 2 — 3 vols. 
of carbon sulphide, and adding a little less than the calcnlated quantity 
of bromine. After distilling off the carbon sulphide and excess of 
acetone, the product is left behind as a dark visdd mass. Freshly pre- 
dpiteted silver oxide in presence of water converts it into a volatile 
liquid, having a sweet taste, and reducing alkaline solution of copper 
salts. This compound, which appears to he the alcohol of pyruvic acid, 
could not be obtained pure, as it seems to be decomposed by dehydrating 
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bodies. Together with it, a smaller quantity of an acid, CwHsOis, is 
formed, which in the free state forms a syrup having a sour and bitter 
taste, while the barium salt is a haa^d, amorphous mass. 

0. S. 


Reactions occurring in the Preparation of Carbon Monoxide 
f^om Potassium Perrocyanide. By Gael Jehn (Ai'ch. Pharm. 
[2], cl, 148 ; Ohem. Oentr., 1872, 516). 

The author considers it probable that the following equations represent 
what goes forward in the various stages of the action of sulphuric acid 
upon potassium ferrocyanide : — 

(1.) K^YeCjs + 2 H 2 SO 4 = HJFeOy, + 2K2SO^. 

( 2 .) HiPeOye = 4HCy + PeOys. 

(3.) FeCys + H 2 SO 4 = FeSO* + 2H0y. 

(4.) 6 HCy + I 2 H 2 O = 6 (NH 4 )CHOji 

(5.) 6 (]SrH 4 )CHOa + 3H^S04 = 3(NH4)>S04 -h 600 +■ 6 H 2 O. 

M. M, P. M. 


On Hydrocyanides of Alkaloids. By F. A. FLiicKiGER 
(Chem, Centr., J872, 741), 

The author finds that, contrary to statements which have been pub- 
lished, the hydrocyanides of the organic bases cannot be prepared by 
double decomposition, or by the action of hydrocyanic acid on their 
alcoholic, aqueous, or alkaHne solutions. The precipitates so obtained 
consist only of the pure bases. 

W. A. T. 


Action of Carbon Sulphide on various Amides, Aldehydes, 
and Alcohols. By Hlasiwbtz (Ohem. Oentr., 1872, 632). 

A. The action of carbon sulphide on ammonia (in presence of a third 
body, which is itself unchanged) is to produce a crystalline colourless 
solid, having the composition C2HioN4S4, thus — 

4NH3 + 2CS2 = CaHioKiSa + HaS. 

B. By the action of weak oxidising agents this substance yields a 
solid crystalline body, OsHiN^aS*, insolnble in cold water, bnt decom- 
posed by boiling water into carbon snlphide, ammonium siilphocyanide, 
and free sulphnr : 

20sHio 1^4S3 + FeaCla = 0 ,H 4 ^r 3 S 4 + 2NH4CITS + 2NH4OI 
+ FeaOU. 

C. Aniline yields, by the action of carbon snlphide, the correspond- 
ing salt CwHisNiSs. Boiled with water this snbstance is decomposed 
according to the equation — 

CUH 18 N 4 S, = Cx3H3;,isr3S 4* OS* + 2im3. 

StQphocaihauOide. 
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The relation of these three substances to one another and to biuret 
may be thus shown ; — 


OS 

i 

As 

I 

3ra.NH4 


As 

A. 

As 

iiH* 

B. 


NH-NHa-OsH. 

As 

A 

As 


NHa 

Ac 

Jth 

Ao 

I 

NH, 

Biuret. 


M. M. P. M. 


New Mode of Formation of Methylamine. By G. Yinoent 
(B ull. Soc. Gluza. [2], yiV, 14 — 15). 

Obude methyl alcohol, after being separated by distillation from the 
pyrologneous add, is farther purided by distilling it over lime. The 
portion passing over first has a strong alkaline reaction, and an anmio- 
xuacal smell, and contains a large quantity of methylamine. Greville 
Williams has already found traces of this base among the products of 
the dry distillation of crude calcium acetate. 

The author has alsofoxmd compound ammonias in impure samples of 
commercial wood-^iiit, and in methyl nitrite prepared therefiom. 

0. S. 


Action of Iodine on some Hydrocarbons of the Aromatic 
Series. ByP, Schutzbitbebgbe (Oompt.rend.,lxxv, 1?67-— 1?69). 

Pure benzene kept for 100 hours at 250° in sealed tubes with about 
20 p.e. by weight of iodine, suffered little or no change. A Hrnft.il 
quantity of hydriodic aoid was formed, together with a little black 
matter containing iodine and traces of a syrupy hydrocarbon; but 
nearly the whole of the iodine and of the benzene remained unaltered. 

Naphthalene under the same conditions was completely broken up ; 
hydnodic acid and a black iodized substance being the products of the 
reaction. 

Toluene, however, gave more interesting results. After the heating 
there were found in the tube hydriodic acid and a small quantity of 
solid black matter. But the Hquid in the tube, on being freed from 
lo^e by agitation with potash, appeared fluorescent and greenish 
yellow. It was found to contain a number of hydrocarbons, which 
were sepai*ated by fractional distillation. 

Be^ene and xylene were found; probably due to the following 

2aH« = 0,H. + 


Tdnfiiie mialtered was fotind also in considerable atwntitv 
bodies passed over at 140°. Above that, the thermometer row 


These 

rapidly 
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and between 260® and 300® a thick oily hydrocarbon, which proved to 
be benzyl-tolnene, was obtained, mixed with a small quantity of a more 
highly hydrogenated body. Analysis gave Ci 4 Hi 6 . The temperature 
rising, more liquid hydrocarbons came over, which were not re- 
cognised, but which gave on analysis numbers that corresponded to 

OuHis. 

A solid red mass partly soluble in boiling alcohol was left in the 
retort, and the alcohol, on cooling, deposited a cinnabar-red mass, non- 
crystalline, and but little soluble in alcohol, but dissolving readily in 
benzene and carbon-chloride. Its analysis corresponded with the 
formula 2»(Ci4Hu). A substitution derivative was obtained by the 
action of bromine on it. 

It appears from these experiments that iodine acts on toluene so as 
to remove hydrogen; and that condensed hydrocarbons less rich in 
hydrogen are obtained from its action. 

J. T. B. 

Pentachlorobenzenes. By A. Ladens ubo 
(Dent. Ohem. Qes. Ber., vi, 32). 

The author has lately shown that the existence of two pentachloro- 
benzenes is highly improbable. He has now investigated two samples 
of this compound which Otto had prepared, one melting at 224® — 
225®, and the other at 219® — 223®. These bodies contain 74'39 per 
cent, and 74*06 per cent, of chlorine, from which it appears that both 
are nearly pure hexchlorobeozene, which melts at 225°, and contains 
74*74 per cent, of chlorine. 

0. S. 

Compound of Azobenzene with Benzene. By G*. A. Schmidt 
(Dent, Chem. Ges. Ber., v, 1106). 

On allowing a solution of azobenzene in benzene to evaporate, the com- 
pound C 13 H 10 N 2 + CbHe, crystallises in large transparent, rhombic 
oblique prisms. On exposing them to the air, benzene escapes, the 
crystals becoming opaque and Mable, and consisting afterwards of an 
aggregation of small sliining plates. In a closed tube the crystals melt 
at 38® to a dark red liquid, which solidifies after some time only. The 
same compound is also formed by acting with benzene vapour on azo- 
benzene at the common temperature, but the compound itself still 
absorbs benzene, and at last a dark red solution is formed. Toluene 
does not combine with azobeuzene. 

0. S. 

Synthesis of Phenyl-butylene. By B. Abonheim 
(Deut. Ohem. Ges. Ber., v, 1068). 

When sodium is added to a mixture of benzyl chloride and allyl iodide 
in ethereal solution, an action soon commences which requires the heat 
of a water-bath for its completion. The fluid portion of the product, 
when fractionated in Liimemami’s apparatus, yielded first diallyl and 
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then a portion passing over at 176°— 178®, the substance remaining in 
the retort consisting principally of dibenzyl. The fraction distilling 
between 176° — ^178®, was found to consist of jplienijl-hdijlme. It is a 
colourless aromatic oil, possessing an odour recalling that of unsatn* 
rated hydrocarbons. Its specific graviiy is 0 915 at 15*5®, and its 
vapour-density was found to agree with the formula OioHi 2 . Tho 
direct action of bromine on it occasioned the separation of hydrobromio 
acid, but by treating its solution in chloroform with bromine, tho com- 
pound CioHi 2 Br wns obtained as an oil distilling without change. The 
action of potash on this bromide caused the separation of hydrogen 
bromide, but the formation of a hydrocarbon, OioBio, was not estar* 
blished. 

Oxidation with dilute nitric add gave rise to the formation of an oil 
smelling like bitter almond oil, and a sublimable compound which 
appeared to be a mixture of benzoic add and cinnamic aoid. 

The action of sodium on a mixture of benzyl-bromide and amyl 
bromide gave rise to capryl-benzene. 

The author is contiuning his investigations. 

T. B. 


New Synthesis of Anthracene, By A. van Dost 
(Deut. Ohem. Ges. Ber,, v, 1070 — 1072). 

WHB19 anthracene is formed by heating benzyl chloride with water, an 
oil is also produced which boils at 282°, and possesses, according to 
Limpricht, the formnla Ci 4 B[i 4 . This compound, when passed over 
red-hot pumice, yields anthracene, and the author finds ihat when it 
is oxidised by chromic add mixture, it yields the benzyl-benzoic acid 
recently described by Zincke. ThinJdng it probable that this oil con- 
sists of benzyl-toluene, the author prepared some of the latter substance, 
and found that it is decomposed when passed over red-hot pumice, 
anthracene being formed and hydrogen liberated — 

CiiHu = CiiHio + H*. 

Hence he concludes that the oil described by Limpricht is henzyL 
toluene. 

If it be assumed that the benzyl-toluene used is a 1, 2 derivative of 
benzene, this synthesis of anthrafiene may he considered as confirming 
the second constitutional formnla ascribed to this body by Graebe and 
Liebermann. 

^The anther considers it probable that the hydrocarbon boiling at 
27u° and having the composition CuHja, which Berthelot obtained by 
passing toluene through a red-hot tube, is benzyl-toluene, and he also 
considers that the synthesis of anthracene foom benzyl-toluene may be 
extended to the higher homolognes. This is confirmed by the fact 
that he has obtained dimethyl-anthracene from xylyl-xylene. Possibly 
such bodies as ditolyl and hydrobenzoin may undergo a con- 

densation. 


T. B. 
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Compoimds of Aldeliydes with Phenols and Aromatic Hydro- 
carbons. By A. Baeter (Dent. Cliem. Ges. Ber., v, 1094 — , 
1100 ). 

To study the action of formaldehyde, the acetate which Butlerow 
obtained hy the action of silver acetate on methene iodide was employed. 
Methene iodide was prepared in the following way : — litre-flask was 
connected with a reversed condenser, the upper end of which was pro- 
vided with a T-tuhe ; 200 grams of hydriodic add and 50 grams of 
iodoform were then placed in the flask and boiled ; at the same time 
small pieces of phosphorus were added through one limb of the T-tube, 
while the hydriodic add formed escaped through the other limb. As 
soon as the brown colour of the liquid had completely disappeared, 
100 grams more of iodoform and phosphorus were gradually introduced. 
The methene iodide was digested with silver acetate and glacial acetic 
acid at 100®, and the product, after distillation, rectified over silver 
acetate- The portion boiling l3etween 130° — 170° was either used as 
such, or after being heated with an equal weight of water for 6 — 8 
hours to 100°. The latter liquid, which contains either the free alde- 

Q]2 

hyde or the compound OH 2 author calls “ aqueous 

methene acetate.’* 

Aqueous methene acetate and hydrochloric acid yield with phenol a 
colourless resin, with pyrogallic acid a substance resembling tannin, and 
with resorcin an Insoluble body burning like tinder. Gallic and salicylic 
acids give similar substances. The compound from gallic acid forms 
small colourless needles having the composition Ci 6 Hi 20 id. 

When concentrated sulphuric acid is added to a mixture of methene 
acetate, benzene, and glacial acetic acid, an oil boiling from 260° to 
above 360° is formed, which consists of hydrocarbons* 

Mesitylene gives a most chaiacteristic reaction ; by adding a cooled 
mixture of 10 parts of acetic acid and an equal volume of sulphuric 
acid to a solution of 1 part of mesilylene, 1 part of methene acetate, 
and 10 parts of acetic acid, and allowing the mixture, after shaking 
from time to time, to stand for 24 hours, large colourless crystals are 
formed, which, hy recrystallisation from ether, are obtained in mono- 
chnic prisms rebemhling cubes. 

This body is dimesifijl^metliane^ CH2fCgHii)2. When heated it becomes 
soft, melts at 130°, and solidifies again at 62°. It is so readily pro- 
duced, that its formation may he used as a test for mesitylene or for 
formaldehyde. The reaction never fails even if, instead of the pure 
aldehyde, a solution of methyl alcohol and chromic acid in glacial acetic 
acid is employed. When 2 parts of benzene and 1 part of chloral are 
mixed with an equal volume of sulphuric acid, dLjpJieni/lfrieJilorethane, 
0(06H5)3H — OOls is obtained, crystallising from alcohol in small shining 
white plates, which melt at 64°, and solidify again at the common tem- 
perature. This reaction is quite a quantitative one, and chloral forms 
analogous compounds with other aromatic hydrocarbons. 

The action of these aldehydes corresponds exactly with that of 
sulphur trioxide on benzene ; — 
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SO 2 .O + 206H6 = C 6 H 5 .SO 2 .O 6 H 5 + H 2 O. 

CH 2 O + 2 O 9 H 12 = C9Hn.OH2.C9H„ + H 9 O. 

CHO.GOI 2 + 206H6 = G6H6.0H(00l3).C6H5 -h H 2 O. 

0. S. 


On Deoxybenzoin. By Saouhenitt 
(Dent. Cbem, Ges. Ber., v, 1102). 

The compomid, C28H2602, described by Limpriobt and Scbwanert, is 
most conveniently prepared by adding 1 part of deoxybenzoin and 
2 parts of zinc-dust to a solution of 1 part of caustic potash in 7 parts 
of alcohol, and applying gentle heat. The compound crystallises from 
alcohol to 'which a few drops of acetic acid are added, in needles 
melting at 164® and dissolving in 30 parts of boiling and 150 parts of 
cold alcohol of 90 per cent. ; but on recrystallising it repeatedly from 
alcohol, the melting "point is raised to 213®. Limpricht and Schwanert’s 
compound melts at 156®, but after purification also at 213®. On distil- 
liTig it, a portion volatilises and another is resolved into deoxybenzoin 
and stilbene hydrate. 

0. S. 


BinitrobexLzile. By A. Sagtjmenny (Deut. Chem. Ges. Ber., 

V, 1100). 

When benzile is treated with boiling fuming nitric acid, it yields two 
isomeric dinitf6benzile% Ci4Hb(H 02)202. One crystallises in octohedrons, 
melting at 131° and dissolving in 41 parts of boiling and 187 parts of 
cold alcohol, and the second forms plates, which melt at 147® and 
dissolve in 52*5 parts of boiHng and 290 parts of cold alcohol. 

0. S. 


Fentabromoresorciii. By 0. Libbekmann and A. Dittlbb 
(Deut. Chem. Ges. Ber., v, 1090). 

Partly on account of its physical properties the authors were inclined 
to regard the pentabromoresorcin prepared }yy Dr. Stenhouse as an 
additive compound of the formnla 06 HBr 3 ( 0 H) 2 Br 2 , and not as 
06 HBr 503 . In order to settle this question, they have determined the 
amount of bromine required to form it and the amount of hydrobroDaic 
acid produced, and have thus Ibund that the reaction is corlrectly 
expressed by the equation — 

06H4(0B[)3 + 5Br3 = CeJtLBrsO^ -f* 5HBr. 

BO that Dr. Stenhouse’s formula is fully confirmed. But they are still 
mchned to regard it as an additive compound, on account of thefoUow- 
^ behaviour : — On heating pentabromoresorcin to 150° — 160°, bromine 
is given off; and it was found by direct determination that tiae amount 
evolved corresponds to that required by the equation — 

C 6 BDBr 502 = 06HBr302 ■!" Br2. 

The residue, after washing with ether, is a crystalline yellow powder 
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of tlie composition C 6 HBr 302 , and maybe appropriately termed tri- 
hromo-resorquinmie^ and represented as — 


CeHBrs^ I , or as C 6 HBr 3 <^ 


. 0 — 0 , 

0—0^ 


''/CeHBrs. 


Pentabromoresorcin may tben be regarded as tbe additive com- 
pound — 

.0 — Ov 

(Br2)06HBr3<Q ^06HBr3(Br2). 

The authors still admit, however, the possibility of the formation of 
tribromoresorquinone from a pentabromoresorcin of the composition — 


C,HBr3<^ 


OBr 

OBr. 


H. B. A. 


Frangnlin and Frangnlic Acid. By A. Fatist 
(Ann. Chem. Pharm., clxv, 229 — 236). 

The bark of the Bhamnus fmngula is digested for three days with 90 
per cent, alcohol at 25° — ^30° ; from the extract the alcohol is partially 
distilled ofT, and then lead acetate is added to the residue as long as a 
precipitate falls : the filtrate from this is precipitated by baric lead 
acetate, and the precipitate disseminated through alcohol and decom- 
posed by sulphuretted hydrogen; the resulting liquid yields crystals of 
frangulin on cooling after filtration while boiling hot. 

Oassehnann describes frangulin as crystallising under the microscope 
in quadratic tables ; the author could not discern these tables either in 
his own preparation or in a specimen prepared by Casselmann, the two 
samples melting at 226° and 225° respectively, instead of 249° as stated 
by Casselmaun. It forms a lemon-yellow crystalline mass after recrys- 
tallisation from hot alcohol, and is soluble in alkalis with a deep cherry 
red colour ; when boiled with hydrochloric acid, it splits up into glucose 
and/raagr«Zic aoid: 

O20H20O10 = Ci 4H^4 -f* CeHioOe. 

Hence the author ascribes the formula C 20 H 20 OJ 0 to frangulin, instead 
of the sub-polymeric formula attributed to it by Oassehnann, 

Frangnlic add is most conveniently prepared by boiling the bark 
with rain-water for an hour, then adding caustic soda equal to one- 
twentieth or one-thii*tieth of the weight of bark taken, and boiling 
again for several hours ; the resulting liquid extract is supersaturated 
with hydrochloric acid, and boiled for some hours, whereupon the 
frangulic acid separates and can be collected on a cloth filter; the 
dried and pulverised precipitate is boiled with alcohol, and the hot 
alcoholic solution predpitated by lead acetate (which scarcely predpi- 
tates frangulic acid) ; the filtrate is precipitated with basic lead 
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acetate, and the precipitate disseminated through alcohol and decom- 
posed hy sulphuretted hydrogen ; and the resulting liquid is heated to 
boiling and filtered hot, the acid then sepai'ating from the filtrate on 
cooling. This treatment with lead salts, &o , is repeated several times ; 
and the purified acid, after being dried and boiled with bensfieno to 
separate sulphur, is finally recrysi^lised several times from hot alcohol. 
Different samples of bark differ much in the quantity of frangulic acid 
obtainable from them ; in one case, 50 Ihs. yielded only a few grams. 

Frangulic acid melts at 252® — 254°, and sublimes partially at lower 
temperatures ; it is but little soluble in hot water, and is insoluble in 
cold water and alnm-solntion ; alkalis dissolve it, with a red colour, 
removed on boiling with zinc-dust ; on treating it with red-hot zinc- 
dnst anthracene is produced in small quantities ; it crystallises with 
proportions of water, the last 4H2O being only removed at 180°. 

Bibromo-frangulic add, 0i^6Br204, is obtained by adding bromine to 
an alcoholic solution of the acid; it is a clear light-red crystalline mass, 
difdcultly soluble in cold alcohol. 

Diaceiyl-fmnguJic add, Ci4He(CJB[s0)a04, is obtained by heating the 
acid with an excess of acetyl chloride in sealed tubes to 130° — 150° ; 
it dissolves in about 300 parts of boiling alcohol, separating almost 
wholly on cooling as a crystalline mass of four-sided prisms, visible 
under the microscope; it melts at 184°, and when decomposed by 
caustic potasb solution yields frangulic acid in its purest form. From 
these results frangulic acid appears to be isomeric with alizarin. 

0. E. A. W. 


On CTircumiii. By Ivasow-GtAJEWset (Dent. Chem. Ges. Ber., 

V, 1102). 

The portion of oil of turmeric boiling at 2S0° — 290° contains 80 2 — 80 4 
per cent, of carbon and 10 8 — 10 per cent, of hydrogen ; on oxidising it 
with chi-omic acid solution, it ^delds a mixture of acids, consisting ap- 
parently of valerianic and eaproic acids. The lower-boiling portion of 
the oil contains more hydrogen and less carbon. 

The best yield of cui’cumin is obtained by washing the ethereal 
extract of the root with weak aqueous ammonia, dissolving the re- 
sidue in boiling concentrated ammonia, and passing carbon dioxide 
into the solution, by which it is precipitated into flakes. An alcoholic 
solution reduces silver nitrate, dnd an alkaline solution mercurous 
nitrate. The brick-red lead salt contains 43*6 per cent, of lead, corre- 
sponding to CicHuPbOi- Cureumin heated with zinc-dust yields 
turmeric-oil boiling at 280° — 290°, and by fusing it with potash proto- 
catecbuic acid is foimed. 

Bosucyanvi is obtained by heating lOO grams of alcoholic turmeric- 
extract with 10 gmms of boric acid and 36 grams of sulphuric acid on 
a water-bath. It is a ci^stalline purple powder with a green metallio 
lustre: it is insoluble in water but dissolves in alcohol. Traces of 
alkalis colour its solution dark-blue; it dissolves in sulphuric acid 
without decomposition, and contains 60*3 — 60*8 per cent, of carbon and 
6*4 — 7*0 per cent, of hydrogen. 


C. S. 
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On Camplioric Acid. By F. Wredbn (Deut/Chem. Qes. Ber., 

V, 1106). 

The nitration of the hydrocarbon, OeHu, obtained from camphoric 
acid (see this Journal, February, 1872,*) yields trinitro-isoxylene, from 
which it follows that camphoric acid is tetrahydro-isoxylene-hioarhonic 
acid, 

C. S. 

Snlphocinnamic Acid. By Exjdnew (Deut. Ohem. Ges. Ber., 

T, 1104). 

By the action of fuming sulphuric acid on cinnamic acid two iso- 
meric sulpho-acids are produced. The para-acid, CoBEsSOs + SHaO, 
crystallises in large monoclinic prisms, and the acid barium salt, 
( 09 H 7 S 05 ) 2 Ba + SHaO, in long needles ; on fusion with potash it yields 
paraoxybenzoic acid. The second acid does not crystallise well ; its acid 
barium salt, (C 9 H 7 S 05 ) 2 Ba + l^HaO, forms warty crystals, and is much 
more soluble than the para-salt. Wiiii potash it seems to yield oxyben- 
zoic acid. 

0. S. 

ToluenedisulphoniG Acid. By C. W. Blomstrand (Deut. Ohem. 

Ges. Ber., t, 1(J84 — 1090). 

This acid is prepared by heating toluenesulphonic acid, or one of its 
salts, with Nordhansen sulphuric acid at about 160°. The product is a 
mixture of two isomeric disulpho-acids, one of which, however, is ob- 
tained in small quantity only, its formation being favoured apparently 
by stronger heating (to about 180°). 

Both appear to differ &om the toluenedisulphonic acid obtained by 
Senhofer (this Journal [2], x, 1017) by heating toluene with sulphuric 
acid and phosphoric anhydride. The new acids are termed by the 
author a- and ^•toTuefiiedisvl^limic acid, Senhofer’s acid being dis- 
tinguished as the 7 -modification. The a-acid alone has been thoroughly 
examined. A number of salts of the acids are described, and also the 
following derivatives : — 

a-ToluenedisuIpkonic chloride^ C7H6(S02C1)2, crystallises from ether 
in large fom*-sided prisms, which melt at 61° — 52° ; the jS-chloride is 
less soluble in ether, has apparently a different crystalline form, and 
melts at 94°. The et-amide, 07 He(S 03 N'H 2 ) 3 , crystallises in thin, long 
prisms, which melt at 186° ; the |8-amide is less soluble in water, and 
melts at about 216°. a^ToluenedimlpJiydrate^ CrE.6(BB.)zi and a^tohi^ 
enedisuljtJimic acid^ have been obtaaned, but not yet 

thoroughly examined. 

Senhofer obtained salicylic acid and the so-called iso-oroin by fusion 
of his acid with potassic hydrate; the a-acid behaves similarly and 

* In reply to a question asked in the above number of this Journal, the author 
says now {Ann, Ch, Tharm,, 327), that his hydrocarbon is formed according 
to the equation — 

0]oEi 504 « OgBi4 + BTsO + CO + C02.~'(04 S.) 

2 N 


70L. XXVI. 
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yields scdIcyUG aoid^ together with small quantities of ^araos^yhevzoiG 
ojcidy and an orcin which is evidently isomeric with ordinary orcin, and 
probably also with Senhofer’s 7-oroin, although this is not definitively 
settled by the present experiments. 

By fusion with sodium formate a small quantity of a tolmne-dicar* 
hoeylie acidy was obtained from the a-disulpho-acid in the 

form of white, difficultly soluble flocculi, which exhibited signs of melt- 
ing below 270®, but were at the same time carbonised. 

On digesting the potassium salt of the a-disulpho-acid with chromic 
acid mixture, it is slowly oxidised and converted into cc-dimljphohenzotG 
acid, C6H3(C02HXS0 jB[) 3, which is certainly different from the acid 
obtained by Barth and Senofer (this Journal [2], ix, 828) directly from 
benzoic acid ; it yields a highly characteristic, difficultly soluble acid 
potassium salt, C6Hj(C02H)(S03K)2 + aq., which is precipitated on 
the addition of hydrochloric acid to a solution of the normal potassium 
salt, C6H3fC03K)(S03K)3 + 2aq. 

The decomposition of this disulphobenzoic acid by potassium hydrate 
requires long-continued and strong heating, but takes place without 
the formation of by-products, and the resulting a-dioxyhemoic acid is 
at once obtained pure in an almost snow-white condition. This acid 
differs from Barth and Senhofer’s (this Journal [2], ix, 828), which 
crystallises with 1 J molecules of water and yields no coloration with 
ferric chloride, whereas a-dioxybenzoic acid contains either less or more 
water of crystallisation (either If or 2| molecules), and gives with ferric 
chloride a reaction closely resembling that of salicylic acid. It melts 
at 194®. 

A number of other isomeric dioxybenzoic acids are known, but of 
these that obtained by Max Ascher (this Journal f2], ix, 827) is the only 
one which sufficiently resembles that above described to lend support to 
the view that the a-acid is identical with one of the dioxybenzoic acids 
already known. Ascher’s statements of the properties of his acid arc 
scmcely sufficient, however, to enable a decision to be arrived at on 
this point. 

II. E. A. 


Sxiiplmretted Tannic Acid from Phloroglucin. ByH. Souirij’ 
(Dent. Ohem. Ges. Ber., vi, 2G— 28). 

By the action of disnlphnric acid on anhydi*ous phloroglucin a crystal- 
line snipho-acid is foimed, having nndonbtedly the composition 

CfaHi 2 inasmuch as phosphorous oxychloride converts it, like 

the isomeric sulphogallolic acid, into an anhydride, C12H10S2OU, a very 
soluble amorphous powder having an astringent taste and giving all 
the reactions of tannic acid. On boiling it with dilute acids it is again 
converted into snlphophloroglucic acid. This anhydride, is how'- 
ever, not the only product of the action of the oxychloride ; hut the 
other products were not obtained in a pure state. 

0. S. 
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The Aromatic Amines. BjY. Muter and O. Stuber 
(Ann. Chem. Pharm., clxv, IGl — 188). 

Most of the experiments descrilxjd have formed the subjects of prelimi- 
nary communications, and have already been noticed in this Journal. 

Sertion 1. — In this portion reference is made to the rule laid down 
some time ago by one of the authors (V. Meyer, Ann . Ghem, Pliarm., clvi, 
265) that in the case of the chloro-, bromo-, iodo-, and nitro-derivatives 
of aniline and toluidine obtained by direct substitution, it is always the 
hydrogen directly contiguous to the amido-gronp which is replaced. 
In the case of the aniline derivatives this inference was based on the 
assumption that in quinone, and those bodies which may be referred to 
it, the side-groups are contiguous, whilst in the case of the toluidine 
derivatives it was ba«!ed on the view that the members of the oxybenzoic 
series belong to the isophthalic series. Both of these views have 
recently been the subject of frequent discussion, and the latter, the 
authors believe, may now be regarded as definitively settled by the ex- 
perimenis of Ramsay and Pittig (this Journal [2], x, 491), and of 
Huebncr and Jannasch (this Journal [2], x, 893). But the correctness 
of the former assumption has of late been several times challenged, and 
it is certain that conclusive evidence in its favour has never yet been 
obtained. 

The authors have therefore sought further evidence bearing directly 
on this question. Thus they attempted to convert iodoaniline, by the 
action of sodium and carbonic anhydride, into amidobenzoic acid: 
potassium phenolsulphonate and anisolsulphonate were fused with 
sodium formate, the latter also distilled with potassium cyanide; 
phenolsulphonate was distilled with phosphorus pentachloride in 
the hope of obtaining a chlorobenzenesulphonic acid; and attempts 
were made to convert phenylenediamine (m. p. 140®) by Hofinann’s 
method into a dicarbosylic acid — all these experiments, however, were 
failures. 

It will be remembered that Ador and Meyer have converted sulph- 
anilic acid both into resorcin and into terepthalic acid (this Journal 
[2], ix, 377) ; the authors have instituted a similar series of experiments 
with the isomeric acid produced by reduction of nitrobenzenesulphonic 
acid. They show that the acid obtained by heating nitrobenzene with 
sulphuric acid is a homogeneous product. It is stated that no odour 
of quinone is perceived on treating amidobenzenesulphonic acid with 
oxidising agents. Amidobenzenesulphonic acid is readily acted upon by 
nitrous add ; it does not, however, yield a diazo-derivative (like sulph- 
anilic acid), but is converted into a diazo-amido- derivative. On treat- 
ment with hydrochloric add, this latter gives a mixture of chlorobenzene- 
Bulphonic and amidobenzenesulphonic acids. The amount of product 
obtained by distilling the potassium salt of this chlorobenzenesulphonic 
acid with potassium cyanide was exceedingly small ; it gave on treat- 
ment with alcoholic potash, &c., a small quantity of an acid, apparently ^ 
isophthalic add. 

These experiments therefore still leave the constitution of quinone an 
open question, and the inile above referred to holds good for the aniline 
derivalives, only on the assumption that quinone is a 1 : 2 compound, 
and stands or falls with it. 


2 N 2 
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8eotwtv 2. — Liquid dibromobenzene from dibromaniline (tliib Journal 
[2], X, 303). 

Section 3. — Tribromobenzene from tribromaniline {ibid., 305). 

Section 4. — The -three modifications of dibromobenzene (iMd., 304). 
Section 5. — ^The isomeric dibromanilincs (Jbid., 303), 

Section 6. — a-Nitraniline. All attempts further to nitrate this body 
were unsuccessful. 

Section 7. — ^Action of nitrous ether on some amides (this Journal, x, 
303). Amidotrinitrobenzene (picramide) is not acted upon by nitrous 
ether, even when heated -with it in sealed tubes at 160‘* ; on heating it 
to 200® a black tarry mass results. 

H. B. A. 

Nicotine. By H. Wei del (Ann. Chem. Pharm., clxv, 8*28 — 349). 

Attempts to produce new compounds by treating nicotine with mono- 
chloracetic ether (which gives sarcosine with methylamine), phosphorus 
chloride, and acetyl chloride, and with nitrous acid (which, with 
coniue, yields azoanhydrin, whence conyline is obtainable), proved uii- 
succes^ul. 

When nicotine is dropped into 25 parts of well cooled fuming nitric 
acid contained in a capacious flask, a powerful reaction sets in when 
the temperature reaches 20° — 25°, red vapours being copiously evolved ; 
when this ceases, the whole is heated to boiling, until the liquid assumes 
a wine-yellow tint ; the product is then evaporated to a small bulk on 
the water-bath, and set aside for some hours, whereupon crystals gradu- 
ally form, and convert the whole into a magma, from which the fluid 
portion is extracted hy a Bunsen’s water pump ; on treating this por- 
tion with more fuming nitric acid, a further portion of crystalline 
product is obtained. 

The crystals contain nitric acid, even after two recrystallisations 
from hot water ; they must, therefore, be converted into the silver salt 
by precipitation of the solntion (neutraJibed with ammonia) by silver 
nitrate ; the precipitate is decomposed by sulphuretted hydrogen, and 
the filtered solntion allowed to crystallise. The product tastes strongly 
and purely sour, aud is but little soluble in cold water, readily in hot 
water, and boiling alcohol, and insoluble or nearly so in ether. It sub- 
limes perfectly ; acts as a powerful acid, and (when neutralised) pre- 
cipitates most metallic solutions. When heated with soda-lime, it 
yields a distillate, which boils at 115° — 122° exhibits the properties of 
jpyridine, and has the composition of that Iwise, The crystals contain 
no water of crystallisation, and have the composition, CioH8N208*, the 
author terms the product nicotic acid. It appears, however, to be a 
kind^ of amido-acid, as it unites with strong acids, the ciystals first 
obtained as above being a nitrate; a crystalHne hydrochloride, sulphate, 
hydrolanide, and platinochloride are also obtainable, of the following 
compositions respectively : — 

Nitrate 2(GioHall203) . 3HNO3 . 3|H,0. 

Hydrochloride . . 2(CioH8N303) . 3HC1. 

Hydrobromide . . 2(CiiHbN^40J . SHBr. 
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PlatinocHoride , . 2(0 . 3HC1 . 3PtCl3(Pi;=99 ?) 

Ditto, air dried . . 2(CioH8N203) . 3HC1 . 3PtCl3 + 4H2O. 

The following salts have been examined and analysed : — 

1st. Silver compound, indistinctly crystalline, formed by adding 
silver nitrate to the solution of the acid : 

Dried at 110°. ..... 2(CioH7Ag!N’203) . SAgNOs. 

2nd. Silver compound precipitated from the solution, saturated with 
ammonia by silver nitrate : 

Dried at 110° 2(OioH7AgNr303) . 3Ag20. 

Calcium compound, finely crystalline : 

Dried at 120° 2(CioH,Oa']5l203) . SCCioHeOa'sNaOs) 

Air-dried .. 20iuH,Ca'N203 . SOioHeCasNgOs . 19H2O(Oa'=20) 

When treated with water and excess of bromine (5 parts of the 
latter to 1 of acid) nicotic acid splits up thus : — 

CioHaNaOa + H2O + llBr = C5H5lir.HBr + SOHBra + 200^ + N 

+ HBr. 

pyridine hydrohromide and bromoform Jbei^ produced. Hydriodic 
acid of sp. gr. 1*57 produces no change in the nicotic acid, after 
several hours’ boiling. MetalHc-green crystals are formed on cooling, 
consisting probably of a kind of super-iodide ; by exposure to air these 
become colourless, leaving the hydriodide of nicotic acid. Acetyl 
chloride has no action on nicotinic add. 

Hiibner found that by oxidising nicotine with potassium dichromate 
and sulphuric acid, an acid was obtained, to which he gave the name 
carhopyridic aoid, and attributed the formula, C6H5Nr02 ; when heated 
with alkalis, this add yielded pyridine (Deut, Ghem. Gee. Ber., iii, 849) ; 
the author has repeated his experiment, and finds that the add thus 
produced is really nicotic acid, OioBtN'308. This formula differs from 
Hiibner’s only to a very small extent in the pearcentages of carbon and 
hydrogen contained, the nitrogen being 11*88 in Hiibner’s formula, 
and 13*72 in Weidel’s. When treated with lime, the author finds that 
it is much nitrogen comes off as such, whilst carbon is deposited, and 
caldum carbonate formed. Hence the reaction is not that supposed by 
Hiibner to take place, viz. : 

CsHJSrOa = OO2 -S- C5H5F, 

but is much more complicated, only half the carbon and nitrogen of the 
nicotic acid coming off as pyridine. 

The synthesis of nicotine may not impossibly be effected by treating 
the aldehyde of pyrotartaric acid with ammonia : 

2O5HBO3 "1" 2NH3 ^ OioHij|]Sr2 “b 4H3O. 

The author contemplates experiments on this point. 

C. R. A. W. 
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Narceine Hydrocliloride. By A. Petit (Bull. Soc. Ohom. [2], 

xviii, 634). 

IJAaOEiNB bydrockloride, as met with in commerce, contains a variablo 
quantity of hydrochloric acid associated with the base. When narceine 
is dissolved in excess of acid, and the whole evaporated to dryness, the 
hydrochloric acid retained is smaller in quantity the longer the evapo- 
ration has been continued; if the base is dissolved in just sufficient 
acid, the solution does not deposit crystals if more water than 60 parts 
to 1 of narceine be present; with 26 to 1, crystals are deposited, the 
formula of which is N.HCl . 6HO (0 = 8); if 1 part of narceine bo 
dissolved in 70 parts of dilute acid containing 3 grams to the litre mixed 
with 30 of water, crystals form on cooling, which have the composition 
. HCl ; whifet if 30 of this acid and 70 of water be employed, tbo 
crystals are ION . HCl. This latter product is a^ obtained by the 
action of water on either of the hydrochlorides, N . HOI . 6 HO, or 
6N . HCL 

Narceine is very soluble in potash and in ammonia. 


Narceine dissolves in 

769 parts of water 

Ditto + HCl „ 

277 

)» 

Ditto + 2HC1 „ 

150 


Ditto + 3HC1 „ 

130 

>9 

Ditto + -iHCl „ 

50 

»» 


0. R. A. W. 


Oleate of Mercury and Morphine. By Charles Rice 
(Phaim. J. Trans. [3], iii, 682). 

Although mercuric oxide is perfectly soluble in pure oloio acid, yet 
with commei’clal oleic acid, a portion of the mercury oxide is almost 
invariably reduced to the metallic state, the quantity reduced being 
in direct proporfion to the temperature employed. To obtain a 
compound of uniform composition, the following process is recom- 
mended : — ^Expose the commercial oleic acid to a temperature ol‘ 40"* — 
60® P., and express the liquid portion. Take of this propaivtl oleic 
acid, 1,63(5 grains ; mercuric oxide, perfectly dry, 192 giviius. Rub the 
oxide in a mortar with some of the oleic acid, to a smooth paste ; add 
the rem ain der of the acid ; place the mortar on a water-bath, and pro- 
mote solution by fi.*equcntly stirring, taking care not to allow the tem- 
peiature to exceed 200^ F. 

As soon as the undissolved residue is of a pure grey colour, remove 
the mortar from the water-hath, and allow it to stand for 24 houi^s. 
Then pour off the clear solution into a tared capsule ; wash the residue 
thoroughly with ether ; and add the washings to the liquid in the capsule. 
Expose the latter to a gentle heat, until all the ether has evaporated, 
and weigh. The residue, after being washed and dried, without heat, 
may be weighed as metallic mercuiy, which is in practice sufficienilv 
correct. Diaregardmg the small loss which occurs, suppose the weight 
of the solution obtained to be 1698 gieins, and the weight of reduced 
mercury to be 30 grains. The 30 grains of mercury are equivalent to 
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32‘4 grains mercuric oxide, and 159*6 grains (192 — 32*4) or 9*4 per cent., 
have therefore been dissolved. 

Dissolve now 63 grams of morphine in 909 grams of oleic acid, and 
add the mixture to the above solution. The total quantity is now 
2660 grains, and it contains 6 per cent, of mercuric oxide and 
2 per cent, of morphine, which is the strength now deemed sufficient 
for most purposes. 

Oleate of mercury and morphine is scarcely ever used for the purpose 
of producing the constitutional effects of mercury, but rather as a 
resolvent of articular anchylosis, and it has produced excellent effects 
in cases of chronic articular rheumatism and in gout, by removing the 
stiffiiess, and producing flexibility of the joint. 

J. B. 


The Active Principle contained in the Aqueous Distillate of 
Cantharides. By B. Rbnnaed (Chem. Oentr., 1872, 568). 


Notwithstakding Badecki’s statement that cantharidine does not 
volatilise with the vapour of water, the author finds that a considerable 
quantity of this substance passes over when it is distilled with water. 
Moreover he finds that cantharidine is to some extent volatile with the 
vapour of chloroform. When an old sample of cantharides (a portion 
of the sample used by Radeoki) was distilled with water, no cantha- 
ridine was found in the distillate, cantharides which have been kept for 
a long time occasionally containing no cantharidine. 

The aqueous distillate of cantharides contains not only cantharidine, 
but an animal oil having a low boiling point. 

The solubility of cantharidine in the following solvents has been 
determined, the results being as follows : — 


Per cent, ofeantbaridiao 
disbolved. 


Boiling water 

Cold water 

Boiling alcohol 

Cold alcohol 

Boiling benzme 

Cold benzine 

Hot hydrochloric acid (sp. gr. 1*17) 

9> J9 >J 


0*290 -0*297 
0*020 

2*030 -2*168 

0*127 

3*38 

0*61 

0*3 

0*137 


T. B. 


Alkaloids from “Isopyrum Thalictroides.” By P. A. Haktsen 
(Chem. Centr., 1872, 6*23). 

The roots of this plant contain two alkaloids. 

1. Isopyrine, obtained by boiling the mashed roots with water, 
filtering, evaporating the liquid to a syrap, and precipitating with 
ammonia. This precipitate is then dried, and treated with ether, 
whereby the isopyrine is dissolved out. The alkaloid has a bitter taste, 
and forms an amorphous salt with dilute hydrochloric acid. 
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2. JPseudoisopyrine . — ^The residue obtained by boiling tbe roots with 
water is digested with alcohol, the resulting liquid evaporated till all 
alcohol is removed, and ammonia added to the watery residue. By 
treating the ensuing precipitate with ether, another alkaloid is dissolved 
out, which crystallises in stellate groups of needles. The two alkaloids 
may, if present together in solution, be separated by adding very dilute 
hydrochloric acid and ammonium chloride, whereby pseudoisopyrine 
only is thrown down as chloride. 

The alkaloids have not yet been further examined. 

M. M. P. M. 


Iodized Albumin^ and Iodized Albumin with Ferric Citrate. 

By Luigi Guerbi (Pharm. Tians. [3], iii, 044*). 

To investigate the action of iodine upon albumin, the latter was satu- 
rated with dilute phosphoric acid, and the liquid evaporated to 3® 
Beaume. Finely divided iodine, obtained by precipitating tincture of 
iodine with water, was then added. This caused the albumin to turn 
red, but after some time it regained its primitive colour. Successive 
additions of iodine were made until the red colour appeared permanent, 
and starch paste was coloured blue. The liquid was agitated, and 
after ten or twelve hoars, it once more regained its primitive colom*, 
and no longer gave the reaction with starch, except under the indnence 
of chloi'ine or nitric acid. On evaporation to dryness, the iodine still 
remained in combination with the albumin. Iodized albumin forms 
yellow transparent scales, soluble in water, with the exception of a few 
flakes which are insoluble in acetic or phosphoric acid, but soluble in 
alkalis. The solution is neutral, gives no iodine reaction, and is pre- 
cipitated by alcohol. 100 parts of iodized albumin dried at 60° con- 
tained 3*132 parts of iodine; and 474 parts of the solution of albumin 
at 3° Beaume, when so evaporated, yielded 31*928 parts of iodized 
albumin which contained 1 part of iodine. 

To obtain a ferruginous pi’eparation of the above strength, 18 parts 
of ferric citrate, corresponding to 5 parts of ferric oxide, were dissolved 
in 474 parts of iodized albumin of density 3° Beaum^, and the solution 
evaporated to dryness at 60°. This gave 50 parts of a com])oand con- 
taining one-third of ferric citrate and two-thirds of iodized albumin, 
and having the appearance of ferric citrate, but a little yellower. The 
solution comports itself like iodized albumin. The iron is not separated 
from it by alkalis, or by ferrocyanide of potassium, but is precipitated 
by the alkaline sulphides, 

J. B. 


Grlutamic Acid. By H. Huasiwetz and J. Habbbmann 
(Chem. Centr., 1872, 535). 

The authors have determined that glutainie add may be prepared from 
animal protmn substances by treating these with hydrochloric acid, 
and decomposii^ the product with silver oxide. Hitherto it was 
believed that this acid was obtainable only from vegetable protein. 

M. M. P. M. 
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Stearoptene in the Flowers of " Clandestina rectiflora.’’ 

By P. A. Hart SEN (Ohem. Oentr., 1872, 624). 

These flowers appear chiefly near the foot of the Pyrenees in early 
spring. The buds treated with ether yield two crystalline substances. 
The first substance is yellow and similar to cholesfcerin ; the second 
is -white, soluble in alcohol and ether, quite insoluble in water and 
dilute acids : it is called by the author clatidesthiine. 

M. M. P, M. 

Researches on Chlorophyll. By P. A. Hartsen 
(Chem. Centr., 1872, 624). 

The author’s researches show that a yellow crystalline substance very 
generally accompanies chlorophyll in the leaves of plants. This sub- 
stance, called chryso^hyll, is ohtebined by treating the leaves, previously 
freed from water by means of alcohol, with ethereal alcohol, pouring off 
the liquid after 24 hours’ standing, and allowing it to evaporate spon- 
taneously. Small crystals, having a gold-yellow lustre, are thus 
obtained (besides the chlorophyll) ; while still moist, the precipitate is 
treated with petroleum or boiling caustic potash, whereby the chloro- 
phyll only is dissolved. The remaining chrysophyll is recrystallised 
from ether. The author considers it probable that this substance is 
identical with Pr4my’s phylloxanthin. 

The green mass obtained by evaporation of the ethereal extract from 
leaves, yields with hydrochloric acid a greenish solution, fr’om which, 
on addition of water, a black substance is precipitated. This substance 
the author calls melanopliyll. 

Chlorophyll is carried down from its solution together with many 
precipitates, as barium sulphate, calcium oxalate, silver cldoride, &c. 

The author is investigating a process for the preparation of pure 
chlorophyll. 

M. M. P. M. 

The Constitation of Suint. By E. Schulze (Deut. Chem. Ghes. 

Ber., V, 1076—1078). 

Oholbsterin may be obtained from suint by saponifying it with alco- 
holic potash, mixing the product with water, agitating with ether, 
evaporating the ethereal solution and crystallising the residue from 
alcohol. The cholesterin thus obtained is mixed with an amorphous 
substance separating from alcohol in white flocks ; it may, however, be 
freed from this body by several crystallisations from ether-alcohol. 

When suint is freated with alcohol, about 10 or 16 per cent, dis- 
solves, and this portion, when treated as above, yields a considerable 
quantity of cholesterin and only a small proportion of the substance 
separating in white flocks. This result renders it probable that a large 
proportion of the cholesterin of suint exists in the free state, its ethers 
being, with the exception of the acetate, very slightly soluble in 
alcohol. 

That portion of the suint which remained undissolved by alcohol 
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yielded, when treated as above, a considerable quantity of the sub- 
stance separating in white flocks and only a small proportion of 
cholesterin. To separate these substances, they wore convcinjod into 
benzoates, and these benzoates, when treated with alcohol and crystal- 
L'sed from ether, yielded shining rectangular leaflets and fine noodles ; 
these two Vinda of crystals were separated by elutriation and crystallised 
flrom ether. The sliiTiing leaflets were then found to be cuolesteryl 
benzoate, and the fine needles were found to be the benzoate of an 
alcohol which ciystaJlises firom acetone or ether in needles, and sepa- 
rates firom alcohol in flock or jelly-like masses. This substance is 
still under investigation. 


Physiological Chemistry. 


Decomposition of Albuminoids by Baryta. By 0. Nassb 
(C hem. Cent!'., 1872, 721). 

When albuminoids are boiled with barium hydrate, a small fr^tion of 
the nitrogen is evolved as ammonia, the rest remaining as leucine. The 
percentage of the total nitrogen evolved, is from casein 17, somm albu- 
min 19, fibriii 20, glntin 30. The syntonins prepared with weak 
(‘4 per cent.) hydrochloric acid evolved, in the case of blood albumin 
16, muscle 18, aud egg albumin 21 per cent, of their toial nitrogen. 
Of syntonins prepared with fuming hydrochloric acid, that from casein 
evolved 11, from blood albnmin 18, and from glutin 24 per cent, of its 
nitrogen. Gelatin gives oif 10 per cent, of its nitrogen when boiled 
with baryta. K W, 

On the Coagulation of Casein by Rennet, and on the so-oalled 
Amphoteric Reaction. By W. Heintz (Joum. p. Ohemie [2], 
vi, 374 — 384). 

This paper is a reply to some of the statements made by Soxhlot in his 
contributions to the physiological chemistry of milk (vide this Journal, 
ISr.S., voL ad, p. 187). In regard to the amphoteric leaction describod 
by Soxhlet as manifested by solutions containing both acid and neutral 
sodium phosphate, Heintz shows that in reality both red and blue 
litmus paper are coloured violet, but the violet has a rodder tinge in 
the i-ed paper, and a bluer tinge in the blue peper. Hence Soxhlet’s 
view that both salts possess their individual acid or alkaline reaction in 
presence of each other seems untenable. Heintz supposes that tho 
amphoteric region is due to the existence of a violet acid salt of the 
litmus which is produced when red or blue litmus solutions are mixed 
with salts which can give up part of their base or add to it. 

Such a mixture of salts is formed by acid and neutral sodium phos- 
phate. With reference to the statement of Soxhlet that the coagula- 
tion of casein by rennet is in all cases due to the development of lactic 
acid by the action of lennet on milk-sugar, Heintz brings forward the 
results of fresh experiments to show that coagulation of casein maybe 
caused by rennet without the intervention of lactic add. He even 
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denies that rennet possesses any influence in converting milk-sugar 
into lactic acid. D. F. 


On tlie Peptic Action of tlie Pyloric Glands. By v. Wittich 
(Pfluger’s Archiv. f. Physiologie, vii, 18 — 27). 

V. * Wittich has made expeiuments which seem to prove that the pyloric 
glands of the stomach do not possess the power of converting albumin 
into peptones. He determines the digestive action of the mucous 
membrane of the stomach by the rapidity with which a glycerin 
extract of the same dissolves a given quantity of swollen and acidified 
fibrin placed on a filter. The extract is made by steeping the mucous 
membrane in absolute alcohol, drying over sulphuric acid, and then ex- 
tracting it with glycerin. Comparative experiments with the extracts 
made from the pyloric portion of the rabbit’s stomach, and the fundus 
respectively, showed that the latter caused rapid solution and filtration 
of a given quantity of fibrin, while the former had little or no effect. 
Similar experiments with the pyloric and fundus extracts of the pig’s 
stomach gave like results. In this case the mucous membrane was 
divided by a razor into superficial and deep strata, and comparative 
experiments were instituted as to the activity of each. The extract of 
the pyloric mucous membrane, superficial or deep, had little or no 
effect on fibrin, while that of the fundus was very active, but more 
especially the extract of the deeper portions. This tends to show that 
it is the ^-called peptic cells which generate the pepsin. This is in 
opposition to the recent view of Herdenhain, who thinks that it is the 
other cells of the follicles which chiefly yield the ferment. 

D. F. 


The Liver Permeiit. By v. Wittich 
(Pfluger’s Archiv., vii, 28 — 32). 

Tx reference to Tiegel’s statements that the blood-corpuscles when 
undergoing disintegration in the liver yield a ferment which converts 
starch into sugar, v. Wittich shows that even serum alone may yield 
such a ferment by extracting the alcoholic precipitate with glycerin. 
He also obtains a diastatic ferment from tho parenchyma of the 
liver when it has been quite freed from blood. It is difficult to obtain 
it quite free from sugar, but he shows that the glycerin extract when 
in contact with stai*ch-paste, produces a very much larger quantity of 
sugar than may have existed in the extract. 

This extract was prepared from a calfs liver, through the vessels of 
which a stream of water had been directed for four hours, the water 
coining through perfectly colourless, but still containing traces of 
sugar. When the liver was washed still longer, the water which 
poured from it contained no sugar, but when the process was inter- 
rupted for an hour, sugar again appeared. The liver so treated still 
yielded to glycerin a diastatic ferment. The ferment seems to be 
formed in the liver cells. It is partly poured out along with tho biliary 
constituents, for as the author has shown, the fresh bile contoius a 
diastatic ferment. D. F, 
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OTigin of Indican in Urine. By Japfi^ (Zeitsotr. anal. Chem., 

xi, 358 — 359). 

The author has made the interesting observation that after the &nb- 
cntaneons injection of indol (prepared by Baeyer’s method), 
considerable quantities of indican constantly appear in the ni'iiio. The 
elimination of the latter body begins a few horn’s after injection, and 
generally ceases within 24 hours. Khhne has shown that indol is one 
of the products of the pancreatic digestion, so that Jaffa’s previous con- 
jecture that the indican of urine is partially, at least, derived from this 
source, appears to be verified. The indol of the intestinal canal is, for 
the most part, ejected with the faeces, imparting thereto its peculiar 
odour ; a small portion is absorbed and reappears in the form of a con- 
jugated compound, indican, in the urine. 


On Ammonia in the Urine in Health and Disease. By 

C.Metmott Tidy and W. Bathyust Woodman (Proo. Roy. Soc., 

XX, 362^-365). 

The authors refer to the researches of Andrews, Clark, R’enbauer, and 
Vogel, and others, on the presence of ammonia as a constant constituent 
of heathy ui’ine. Neubauer believed 7 grams per diem to be the 
average normal excretion. After numerous experiments, the authors 
regard this quantity as excessive, and suggest some reasons for this 
discrepancj". 

The method adopted by the authors was as follows : — The freshly 
passed urine Tsas first diluted with a given bulk of water, sufBcient to 
destroy all apparent colour, a known quantity of the urine being taken 
in each case. To this was added an excess of Nessler’s solution, and 
the colour thereby produced was compared with the tint-depth produced 
by known quantities of ammonia in a similar bulk of liquid treated 
with the same Ifessler’s solution. The trace of ammonia in the water 
itself was allowed for ; but it is not stated that any precautions wore 
taken to ascertain the influence of urinary ingredients, other ihun 
ammonia, upon ]S^e 2 »sler’s solution, nor that the tint due to urine- 
pigments was allowed for, 

I. Ammonia in health. — The authoi*s conclude that the average daily 
excretion of ammonia in health amounts to rather less 2*6 gi*ain8, 
or 0*162 gram in 24 hom-s. The mnge of secretion was, however, a 
very wide one. The modifying results of age, sex, food, exercise, and 
atmospheric conditions are stated. 

II. Ammonia in disease. — ^Before dealing with special diseases, the 
authors examined the influence of some general conditions both of the 
urine and of the patients. These genei^ conditions were, the colour 
and the specific giuvity of the urine, the pulse, respiration, temperature 
of the body, condition of the skin, tongue, and bowels, also diet, and 
medicines. The influences exerted by these modifying conditions upon 
the excretion of ammonia are stated. 
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Finally, the influence of special diseases is adverted to, and the results 
stated. 

In erysipelas, small-pox, enteric fever, and typhus fever, the amount 
of ammonia excreted in 24 hours was found to be less than a fourth of 
the normal amount ; in acute rheumatism and in phthisis rather more 
than two-thirds ; in nervous diseases rather more than half ; in diabetes 
and rheumatic gout, greatly in excess ; nine cases of complicated disease 
with extreme physical prostration, showed a vast decrease in the amount 
of ammonia, and in two cases it was entirely absent. 

The authors refrain from any generalisation. The total number of 
cases upon which observations were made exceeded 200. 

T. S. 

On the Stmctnral Oomposiidon of Urinary Calculi. 

By H. Vandyke Garteb (Proc. Boy. Soc., xx, 81 — 83). 

Minute fragments, taken fiom the real or apparent nuclei, and from 
succeeding layers and crast of the calculi, were submitted to the scrutiny 
of average optical powers. Water was the ordinary medium employed, 
and in all cases chemical tests were conjointly used for the purpose of 
detection or confirmation. 

Particular attention was given to the nature of the nuclei or first- 
formed ingredients of the calculi, and the presence of urates in a 
globular form at their earliest beginning, w'as found to be very frequent. 
The next most common ingredient of the nucleus is calcium oxalate, in 
large rhombic crystals; fl’equently, however, octohedral, oval, and 
dumb-bell forms are seen, as well as spheroidal bodies originating from 
the latter. The nucleus of a calculus was comparatively seldom found 
to consist of uric acid crystals. 

The operation of known physical influences in determining the foim 
w'hich the salts assume in connection with stone, was investigated. 
Reference is made to the modifying influence of a colloid me bum3q5ehf 
the process of ciystallisation ; and it is here found that bothuQflSSbs and 
oxalates may present the various stages of globular partichw, complex 
globules, or spheroids, either separate or blended, laminae of 

various thicknesses ; there are evident signs, too, that clif ?e structures 
undergo, at tunes, moi*e or less complete dibintegrath^n, which may be 
followed by a Tfc arrangement of their molecules, and more especially 
does the calcium oxalate seem disposed to undm^ those changes, the 
resulting forms being highly characteristic. Beitirer uric acid nor the 
phosphates were found otheiwise than in a simpler crystalline form ; 
the former, however, when potassiiun hydrate is added, may in combi- 
nation be noticed to pass into minute globular particles, tho potassium 
urate being seen to assume some of the chai-ae^ers of ordinary urates; 
calcium phosphate artificially produced was aho observed in the shape 
of dumb-bells and spheres. It is concluded at urinaiy calculi should 
not be classed with ordinary concretions/ miner^ masses. 

The full paper, in the FJi ilosophit al Tra s, cont ains a description 

of each well-known ingredient as it wa i^ved to occur, illustrated 
b\ plates showing tho microscopical a^poaininces of the specimens. 
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IProportion of Phosphoric Acid to Nitrogen in Milk. 3iy 

SioitMANN (Cliem. Oentr., 1872, 722). 

IklEYnii had remarked that in the grain of cereals iho 2 )hosphoric acid 
and nitrogen are in the proportion of P 2 O 6 • 2N ; iho anlhov liiida tiud 
these substances bear the same proportion to each other in goath 


Experimental Modifications of the Composition of Bones^ II, 

By P. Papilloit (Compt. rend., Ixxxv, 352 — 355). 

Bt appropriate dieting, the author has succeeded in getting small 
quantities of magnesium salts taken up by the bones of pigeons and 
ebickens and by the so-called oyes of crabs. Comparing his cx])cri- 
meiits given in this paper uith his previous experiments upon sti'oiitium 
and aluminium salts, he concludes that metals are (assimilated in tho 
proportion of their atomic “weights. It must be added, however, that 
his numbers afford but little support to this vicw“, even on his own method 
of calcnlation, which is erroneous fundamentally and in detail, — ^ratios 
of quantities of oxides being equated against ratios of the atomic weights 
of the metals, — Alo being placed “with Mg as coirespouding quantities, 
incognised as such by chemists, and the numerical value of Al 2 being 
given as 45 instead of 55 (54‘8). 

E. D. 


InfLnezice of Ethyl Alcohol on Animal Heat. By C. Bixz 
(Dent. Ohem. Ges. Ber., v, 1090). 

The administration of alcohol docs not increase the animal heat ; after 
.sjjjall doses the thermometer does not indicate any unusual rise or fall ; 

which need not, how ever, bo sufRaent to cause Intoxica- 
tion. lend tto a perceptible fall of about 5° of shoif duiation ; qiianiities 
sufficient to Jwoduce intoxication cause a fall of as much as 2‘, lasting 
several hours> The fall in temperature, after the administration of 
medium doses, takes place, in the case of waim-hloodcd animals, only 
in subjects which • for some consideiuhlc time before have not taken 
alcohol. If accusti^^pd tP it, the organism is not affected cither way 
by such doses; tls^ in^he author’s opinion, is the reason why 
Dr. Parkes noticed a constant temperature of the blood in all his 
expeiuments, the single subject employed by him being a soldier 
accustomed to the daily use C 4 >f spirit. 

As rauses of the dei^ease t ‘‘f temperature, the author recognises the 
follo-mng: (1.) The ircre^sed loss of heat from the outer surface of 
the ^m, owing tc^he^^^jiension of the blood-vessels and increased 
evaporation ; (...) The p utive influence exercised by the alcohol on 
the cheimcal activity of t '*1 


H. E. A. 
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Assimilatioii by Sheep of Various Ages. By B. Wolff 
(Chom. Centr., 1872, 724). 

The period of life experimented on was from the age of six to four! ecu 
months. Some of the sheep wore fed on meadow hay, others on hay 
and oats ; the author dctoi*minod tlie proportion assimilated of all the 
principal ingredients of the food. There was no evidence of any 
alteration in those proportions as the animals advanced in age. 

R. W. 


Feeding Experiments with Sheep. By B. Heidepeiem 
(Landwr. Versnehs. Stat., xvi, 1-— 40). 

Two 3-year old raeiino wethers wore fed, during five consecutive periods 
of sixteen days each, as follows : — Dnidng period I each sheep received 
daily 1,000 grams of lupine hay; II, 500 grams of lupine hay and 
1,000 grams of lupine straw ; III, 1,250 gi-ams of lupine straw ; 
IV, 1,000 grams of lu])iue straw and 70 gitims of seeds ; V, 900 gi'ams 
of lupine hay and 70 grams of seeds. The straw and hay wore given 
as chaff and the seeds soaked in water; each animal also received 
10 gimns of salt daily. 

The food had the following percentage composition: — 



Lupino RCcds 

Straw. 

Hay. 

Wator 

10 07 
•17 

3 '36 

10 ‘St 

9*11 

Sdiid 

*16 

6*26 

{Salts 

3*08 

4*12 

Albumiuoids 

43 *35 

C> 23 

23*53 

Pat 

3-87 

3 *10 

1*99 

Kibro 

13 *33 

43 ‘46 

25*56 

Non-nitrogenous eUractivo inatttT . . .^ 

25 *85 

35*63 

29*13 


During the last eight days of each period the food loft uiiconsumed 
and the ox<‘remonts were collected and analysed. The amount of water 
taken by e*ich animal was also noted. 

The piincipal results arc given in the following Uihle : — 
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The fibre and the albuminoids of the hay were digcsied to a con- 
sidei’ably larger extent than these constituents in other similar foods. 
In all cases more non-nitrogenons extractive matter was digested than 
corresponds to Grouven’s formula. The observed digestibility of tlie 
mixture of hay and straw agreed closely with that calculated from 
periods I and III in regard to all the constituents. 

The seeds seem to be almost completely digested, and their addition 
has little efiect on the digestibility of tbe bay and straw, except that 
a mailer percentage of the albuminoids of the straw appears to be 
assimilated ha their presence. 

The digestion of the albuminoids throughout the experiments shows 
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dijBferenoes of from 4- 10'8 to — 4 per cent, from Stoliman’s expres- 


sion P' 


1 + i 


H flO’ 


when P = albuminoids in the consumed 


food; P^ == albuminoids digested; JBL = hbre; and aG = non-nitro- 
genous extractive matter -j- fat. 

The mean of all the experiments is 2 6 per cent, in excess of the 
calculated quantity. 

A table is given showing the ratio of the albuminoids to the non- 
nitrogenous extractive matter plus fat, and also the ratio in which 
these constituents were digested ; it shows a close accordance between 
the digestibility of the nitrogenous and non-nitrogenous constituents, 
and that, as the proportion of albuminoids increased, a larger relative 
quantity was digested. Of water, sheep No. 1 took about double the 
weight of dry food consumed, and sheep No. 2 about times the 
weight of dry food ; somewhat more was taken during the period of 
hay feeding. 

E. K. 


Spectroscopic Examination of the Chlorophyll in the Resi- 
dues of Digestion. By J. Cuautabd (Oompt. rend., Ixxvi, 
103—105). 

The author has extracted the excrement of man, tho horse, the cow, 
the sheep, the dog, the cat, tho rabbit, and that of fowls, with alcohol, 
and examined the solutions spectroscopically for chlorophyll. It was 
found that the alcoholic extract absorbed Uio more refrangible rays of 
the spectrum forming the two dark bands in the red (between B and C 
of Eraiinhofer) and orange which arc so characteristic of chlorophyll. 
Thus, it would seem, that the chlorophyll had not undergone any other 
change than that which the lapse of time or the action of acids usually 
causes. The alcoholic tincture of caniharidcs also contains chlorophyll, 
which must be due to the presence of tho thl>ri8 of tho loaves on wliich 
the insect feeds, as tho extract of tho elytra did not give the dark 
bands. Other insects gave similar results. 

0. E. G. 


Poisouous Properties of Calcium Salts, 

By Rabuteau and L. DucounnAr (Oompt. rciid., Ixxvi, 340 — 351). 

Tub authors have oxporimoniod upon dogs by injecting aqueous solu- 
tions of calcium chloride into tho veins. They find tlic action of tliis 
salt to resemble that of potassium chloride in nsiinro and in intensity 
when quantities equivalent to cqnal weights of tho metals are taken. 
The atomic weights of these metals are nearly the same, SO and 40, 
and it is pointed ont that Rabntcau in 18G7 announced as a law ttet 
(comparable) metals are poisonous in propoi*tion to their atomic weights 
or to the feebleness of their specific heats. 

Death rosnlts from arrest of tho heart’s action, calcium being, Hko 
all other metals, except sodium and Hthium, a muscle-poison. Muscles 
steeped in calcium chloride solution, loso their irritability sooner than 
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v^^hen steeped in pnre water, but at first they contract more actively. 
This is in accordance witb the fact that calcixun chloride in a dose not 
too rapidly fatal canses a temporary acceleration of the heart’s action 
before its retarding effect is produced. 

E. D. 


The Spontaneous Alteration of Eggs. By IT. G-aton (Oompt. 

rend., Ixxvi, 232, 233). 

The author finds that the spontaneous decomposition occurring in eggs 
is invariably accompanied by the presence of microscopic organisms 
(vibriones); these are, he thinks, derived from the oviduct of the 
bird. 

T. S. 


Chemistry of Vegetable Physiology and Agriculture. 


A Lecture Experiment in Vegetable Physiology. By W. Wolf 
(Ghem, Centr,, 1872, 722). 

That it is essential to plant life that the [roots should obtain oxygen, 
may be shown hy transferring a plant grown by water-culture into 
water saturated with carbonic acid ; the plant soon fe,des, but recovers 
when again placed in pure water. 

R. W. 


Influence of various Manures on Different Species of Plants. 

By M. T. Masters and J. H. Cilbert (Jour. Roy. Horticultural 

Soc., 1872, 19—80 ; and 1873, 124—158). 

Iisr 3ilr. Lawes’ experiments on meadow land, the action of manure in 
favouring certain species of plants is strikingly seen ; witli the view of 
elucidating this action, experiments were conducted for two years at 
Chiswick. Twelve meadow plants were grown separately in wooden 
boxes, both without manm*e, and with five manures ; these consisted of 
a mixed cinereal manure (supplyingphosphates, potash, &c), ammonium 
salts, so^um nitrate, cinereals and ammonia, and cinorcals with 
sodium nitrate. The soil employed seems to have been too rich ; the two 
seasons were also very different, and their results are to some extent 
contradictoiy. 

Of the three clovers, Trifolium ^ratense^ and r&pms were in the first 
season much benefited by the cinereal manure, while Lotiis coniiculati^ 
seemed actually injured. In the second season, the cinereal manure 
alone had little effect on the clovers. In both seasons nitrogenouB 
manures with cinereals gave the largest crops. 

With the six grasses cinereal manure alone had little effect, save 
in first season with JLolium ^erenne, Da^iylis glomerata appeared 
tobe specially benefited by ammonia, and Anthoxcmthiim odorati/m, and 
perhaps mollis^ hy niiarates ; but in almost every case the best 

•crop was from a mixture of cinereals with nitrogen. 
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^ Of ttemiscellaneotLS species, Oarvm Cand -was distinctly benefited by 
cinereal manure. Canim Gann and Fluntago lavceolata reached their 
maximtim with nitrates and cinoreals, and Aclullea Millefolmm^ with 
cinereals and ammonia. 

In no case did the habit of growth of the plant appaai* altered by the 
influence of the manuie. Observations on the development of the 
roots confirmed the opinion, that those plants which dispossess others 
under liberal manuring, are those whose habit of growth gives them the 
widest hold of the soil. 

R. W. 


Action of the Volcanic Earth of the Solfatara of Puzznoli on 
Diseases of the Vine. By S. db Luca (Compt. rend., Isxvi, 
359 --. 360 ). 

This earth contains sulphur in the form of crystals and small amor- 
phous conglomerations, traces of sulphide of arsenic, and porous 
volcanic matters, formed for the most part of the silicates of decom- 
posed trachytes. Reduced to fine powder, it produces the best results 
on the vino by tlie sulphuiiiig j)roccss It also acts beneficially in 
several ways when pldced round the vine stocks at a small depth below 
the suiface, and posso«»sc& propcities not belonging to sulphur alone. 

E. D. 

Effect of Manures on the Alkaloidal yield of Cinchonas. 

(Pharm. J. Trims. [8], iii, 521.) 

Prom experiments made by Mr. Brough! on, the Government Quinolo- 
gist at the Ootacamund Planiatiou, in the Department of Madras, it 
appears that the use of ai’tificial and natural manures increases the 
alkaloidal yield of the cinchonas. Some fine threc-year-old plants of 
Gmehona fi^iccmibra were treated in Novemher, in plots of fifty 
each, with 1 Ih. of ammonium sulphate, and llie same quantity of 
guano. No perceptible* iucreaso in luxuiianceor rapidity of growth 
was perceived to result, but iu tTniiuai'y, 18?2, the difibrenco in the 
alkaloidal yield of bark from the manured and nou-manurod plants waa 
as follows . — 

Manured. Uninanaml. 


Total alkaloids ?'25 4*80 per cent. 

Quinine 2*45 1*78 „ 


Oinohonidine and cinchojiino . . 4*80 3*11 „ 

The stem-bark of trees manured with 1 lb. of guano, gave the fol- 
lowing results, as against trees not so treated : — 

Manured. Dnxxuinured. 


Total alkaloids 5*29 4*76 per cent. 

Quinine 0*91 1*04 „ 

Oinohonidine 4*88 3*72 „ 


The loss in quinine and small gain in total alkaloids may possibly be 

2 0 2 
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Dwing to the exciting action of the guano hastening the change throngh 
which, as this species grows older, it loses its alkaloidal character. 
Mr, Broughton, therefore, does not recommend that 0. sucdrubra should 
be manured, as the cost of manure would outweigh the small increased 
richness in the bark. 

0. officwmlis has always been noted for its extreme sensitiveness to 
situation, sunlight, and character of soil. Trees of this species, treated 
with 1 lb. of guano, although differing in no respect from unmanured 
trees while growing, yielded bark containing the following percentages 
of alkaloids : — 

Manned. XJmnanured. 


Total alkaloids 6'51 3-98 per cent. 

Pure quinine 4*41 2*40 „ 


Oinchonidine and cinchonine . . 2*10 1*58 „ 


Trees of the same species, treated with f lb. ammonium sulphate, gave 
results as under : — 


Manured. Unmanored. 


Total alkaloids 5*76 4*54 per cent. 

Pure quinine 8*11 2*54 „ 


Oinchonidine and cinchonine . . 2*65 2*00 „ 


From 1867 to 1872 trees of this species were treated with about 
four barrow-loads of farmyard manure each. In February, 1872, bark 
from trees so manured, and from similar trees uumanured, gave the 
following results : — 

Manured. TJnmanured. 


Total alkaloids 7*49 4*68 per cent. 

Pure quinine 7*15 2*40 „ 


Oinchonidine and cinchonine . . 0*34 2*28 „ 

Farmyard mannre is therefore superior to artificial manure for this 
purpose, and frvonrs the production of quinine over cinchonidinc and 
cinchonine. 

As no outward difference could be observed in the manured trees 
from those not so treated, Mr. Bronghton is of opinion that the alkaloids 
are not specially active constituents in the processes connected with the 
life and growth of the plant. 

J. B. 


On the Leaves of Cinchona Succirabra. By J. E, Howard 
(Pharm. J. Trans. [8], iii, 541). 

From about 20 lbs. of dried leaves, the quantity of alkaloid obtained 
was so small as to lead the author to believe that the leaves contain no 
alkaloid whatever, and that the minute quantity found must have been 
due to the presence of fragments of bark of small branches, acci- 
dentally mingled with the leaves. 


J. B. 
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Distribution of the Alkaloids in Cinchona Barks. 

By P. Cables (Bull. Soc. Cbim. [2], 3dx, 61 — 64). 

The author has made a considerable number of analyses of barks from 
different species of cinchona, with the view of ascertaining in which 
portion of the bark the alkaloids chiefly reside. The results of his 
experiments show that the outer cellular layers of the bark contain 
most of the quinine, and probably also the cinchonine. In one or two 
instances, however, he found a considerable proportion of cinchonine 
in the Hber. 

These experiments confirm the opinion of Howard on the samo 
subiect. 

W. A. T. 

• 


Constituents of the Ash of various parts of the Coffee Tree. 

By Hermann Ludwig (Arch. Pharm. [3], i, 482—494). 

The following table contains the results of the author’s analyses of 
the ash of the undermentioned parts of the coffee tree, grown in 
Brazil : — 



1 . 

IT. 

XU. 

IV. 

D 

VI. 

VTT. 

KaO 

16 24 

3*99 

14 95 

IS 56 

16 

14*13 

44*03 



2 ‘18 

6*66 

113 

iraco 

5-10 

6*81. 

5*85 

OaO ........ 

27 04 

38 04 

20-82 

16*83 

21*92 

8 64 

4*89 

MgO 

4*15 

5-39 

?-96 

5*63 

'J>-62 

8*14 

8*01 

£'6203 

3*39 

5 03 

3-58 

11 *38 

?-is 

16 -Si 

1*96 

M 113 O 4 

0 44 

trace 

0 40 

trace 

— 

trace 

trace 

AljO, 

7 85 

1 59 

9 U 

trace 

4 19 

2*78 

trace 

SiOj 

6*16 

1-23 

9-60 

15*16 

9-25 

1*06 

0*37 

OO 2 

27*55 

25 16 

21 ‘03 

20*13 

13-28 

8*34 

21*24 

PsOs 

2*28 

11 *30 

6*23 

0 99 

16*70 

18*65 

10*54 

SOs 

2 26 

1*38 

3*99 

3*01. 

1*95 

1 35*28 

1*G4 

01 

1-05 

0-25 

1-66 

3 *31 

trace 

trace 

0*98 

X 

— 

— 

— 

0*88 

— 

““ 

— 



100 02 

100*36 

100 -Sli 

100*00 

{)9 *99 

09*61 


I. Boot of a young tree in boaring. JJ. Boot of an old irco. III. 
Leaves. IV. Pulp of tho i)eriisarp. Y. Parchm(»nt-liko coating of 
coffoe-boans. VT. Ooffoo-bcans grown on gnoiss soil, VII. Ooffoe* 
beaus grown on limestone soil. 

The amount of phosphox'io acid in young trees incroasos from the 
root to the fruit and its separate parts. Tho increased propoition of 
this acid in the roots of old tiroes is remarkable. 

Prom analyses of the ash of coffco-beaiis of various growths made by 
Graham, Stenhousc, and Campbell Joum, Ohem, tSoc, ix, 33) these 
chemists infen ed that sodium-compounds and silica are entii^ely wanting 
in that part of the tree. Tho infeivnoe is not borne out by the pi'esent 
analyses, which show the presence of considerable quantities of sodium. 
The silica found by the author in the ash of the beans may, he thinks, 
be deorived from small quantities of adhering earth, but that silica is 
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an essential constituent of other parts of the tree is clearly shown by 
the fact that iir increases in amount from the root to the leaves and 
pnlp, decreases in the parchment-like coating of the beans, and sad- 
deidy disappears in the beans themselves. 

Manganese has been overlooked by other analysts. 

The indnence of the soil upon the ash-constitnents is shown in a 
' marked manner in the amount of potash, iron, &c., in colnmns VI and 


Analytical Chemistry. 


Lecture Experiments with the ‘!Fhermo-anal3rser. 

By E. Mulder (Dent. Chem. Q-es. Ber., v, 1078 — 1080). 

The thermo-analyser consists of a mercurial pnenznatio trough in the 
bottom of which is a stuffing-box, in which slides an iron or copper tnbo 
closed at the upper extremity. With this arrangement, it is easy to 
make the closed end of the sliding metal tube pass upwards into a 
measured quantity of gas standing over the mercury. If it be now 
required to ignite the metal composmg the sliding tube (copper or iron) 
in the gas, it is only necessary to pass an oxy-hydrogen blowpipe 
upwards through the open end of the sliding tube, and so to ignite the 
closed end which projects above the mercury and enters the gas to be 
acted on. When a gas is to be subjected to the action of an oxidis- 
ing agent, such as copper oxide or potassium bichromate, a depression 
must be made in the closed end of the sliding tube, and the reagent 
must be placed in the cavity thus formed. 

To demonstrate the composition of alcohol with this apparatus, the 
outer tube containiag the substance is surrounded with steam so as to 
volatilise the alcohol. Cupric oxide is then ignited in the vapom*, the 
products are measured, and after the water has been absorbed by caldLum 
chloride, the volume of carbonic acid is read off. 

Incase this apparatus is used for experiments on dissociation, it may 
be necessary to make the sliding tube of platinum. 

Mr. Wynkes is engaged in studying the application of the thermo- 
analyser to a variety of quantitative analyses. 

T. B, 


Siphon Apparatus for Filtration. By H. Dahlen 
(Z eitschr. AnaJ. Chem., xi, 184 — 186). 

The desCTiption of this apparatus, a combination of an asbestos lllter 
with a riphon arrangement, requires the diagrams accompanying it to 
render it intelligible. 

B. D. 
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Washing Gelatinous Precipitates. 

By J. M. Ohautard (Zeitbohr. Anal. Ohem., xi, 299). 

When a gelatinous precipitate is to be washed, mucb time may bo 
saved by adding an excess of tbo precipitant, and evaporating the 
whole until a dry powder is obtained; this may then bo readily 
washed on the filter. Thus 68*02 and 68*13 per cent, of chromic oxide 
were obtained from potassium dichromate, the calculated amount being 
68*04; 10*89 and 10*88 per cent, of alumina were found in potash 
alum, the calculated percentage being 10*86 ; and 14 28 and 14 29 of 
ferric oxide from ferrous ammonium sulpliate instead of 14*29. 

0. R. A. W. 


Estimation of Chlorine^ Bromine, and Iodine by Carius’ 

Method. By E. Linnemann (Zeitschr. Anal. Ohem., xi, 326). 

Iodide of silver is partially soluble in nitric acid and in solution of silver 
nitrate. The best i-esults ai‘e obtained by taking 0*6 to 0*8 gram 
of iodide, 1^ equivalents silver nitrate, 2 c.c. water, and 2 c.c. nitric 
acid of specific gravity 1*29. The silver nitrate is dissolved in the 
water in the tube, and the nitric acid added, wlioroby much of the 
nitrate is precipitated in fine crystals; the heating is continued for 
three hours at 180° — 200° 0. ; tho contents of the tube ai*o diluted with 
200 c.c. of lukewaim water, and boiled ton minutes. Even with these 
precautions the percentage of iodine is frequently found to bo 0*6 to 
TO per cent, too small; with bromine and cliloriuo, tho cuTors are 
muoh less. 

Note by Absinwtor , — The abstractor can coTTobomto the statement 
that a smahor percentage of iodine is obtained if silver iodide be 
precipitated in a solution containing muoh silver nitrate and nitric 
acid, a higher percentage being obtamablo by greatly (Hinting such a 
liqnid. 

0. R. A. W. 


Ferric Chloride as a Test for Iodine. By Tdssi uu 
(Zcifcschr. Anal. Ohem., xi, 313). 

In presence of tannin, iodine cannot bo rccoguisod by tlio ordinary 
reagents, but is immediately separated by tho addition of a few drops 
of neutral ferric chloride solution at a temperature of 30® R, C3?'*6" 0.), 
and can then be rocoguisod by tho starch reaction. 

0. R. A. W. 


EecognitioxL of the Presence of Potassium Bromide in Potas- 
sium Iodide, By B. van Melckebekb (Ohem. Centr,, 1872, 
686 ). 

Ten c.c. of a saturated solution of potassium bromide are diluted with 
10 parts of distilled water, and ] grm. pf the coarsely powdered potas-* 
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sinm iodide is added witli agitation. If the potassinm iodide dissolves 
imme^tely, it may be considered free from bromide. If it contains 
potassium bromide, this latter will remain nndissolved for some time. 

^ When the potassium iodide is added to the potassinm bromide solu- 
tion slowly and in small portions at a time, it is not necessary to dilute 
the solution with water. 

T. B. 

Testing of Potassium Bromide for Iodine and Chlorine. 

By H, Hager (Chem. Oentr., 1872, 617). 

To test potassinm bromide for iodine, 0*1 grm. of the sample is dis- 
solved in 10 — 12 c.c. of 10 per cent, ammonia-solution, and a drop of 
silver nitrate solntion is added. A turbidity, which does not disappear 
on agitation, indicates the presence of iodine. 

To test for chlorine, 0*1 grm. of the sample is dissolved in 3 — 4 c.c. 
of water and precipitated with 0*26 grm. of silver nitrate dissolved in 
the same quantity of water. The precipitate thus produced is washed 
•with water, and then treated with a mixture of 3 c.c. of water and 
3 C.C. of the officinal ammonia carhonate solution of the I^harmacojovaia 
Geruncmica; * the ammoniacal solution is now filtered and neutralised 
with nitric acid. A slight opalescence, which does not interfere with 
the transparency o£ the liquid, indicates that the sample is free from 
chlorine ; a considerable turbidity or a precipitate indicates that chlo- 
rine is present, 

T. B. 

Estimation of Bromide in Iodide of Potassium. By J. Lepage 
(Chem. Oentr., 1872, 637). 

The iodide is supposed to he free from mercurous chloride, and from 
carbonate and iodate. 1 gram is dissolved in 30 grams of water, and to 
this there is added, from a burette, a solution of 1 gram mercuric chlo- 
ride in 20 c.c of water, as long as a milkiness is produced. 

^ If the potassium iodide is puie, at least 16 c.c. of the mercunc chlo- 
ride solution will be required for this purpose ; in the contiary case, a 
portion of the latter will remain over, greater in proportion to ilio 
quantity of bromide in the iodide. 

Mercuric bromide, being soluble, is not precipitated. 

To detect the bromine in the supernatant liquid, the precipitate, 
after settling, is removed by filtration, and the filtrate is evapoixited to 
20 C.C., cooled and boiled with a drop of feme chloride solution so long 
as iodine vapours are evolved. The liquid is then filtered, chlorine 
water added, and bromine recognised by the usual tests. 

M. M. P. M. 

Arsenical Hydrofluoric Acid. By Carl Jehn 
(Arch. Pharm. [3], i, 481). 

^incERC]^ hydrofluoric acid generally contains arsenic as trioxide. 
When, this acid ib used to dissolve silicates containing ferrous and ferric 

* This solutuni, lihe that of tha P, L., is made by dissolring 1 part of the salt in 
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oxides, aud tlie ferrous oxide is afterwards estimated by titration with 
permanganate, errors may arise from the drcnmstance that arsenic 
trioxide is oxidised by permanganate. Such errors may bo avoided by 
previously oxidising the arsenic, if present, by means of perman- 
ganate. J. K. 

Volumetrie Estimation of Snlplwiric Acid. By E. ELBisouJiSR 
(Zeitschr. Anal. Ohem. xi, 309). 

Wildenstein’s method (addition of a known quantity of barium chlo- 
ride and estimation of the excess by neutnal chromate of potassium 
solution) is applicable to substances other than the salts of the alkali 
metals ; if the b'quid is add, ammonia solution (free from carbonate) 
must be added ; or as the presence of traces of carbonate is almost 
unavoidable, a couple of drops of caldum chloride or acetate should be 
added to the ammoniacal liquid, and the whole boiled. 

Magnesium, zinc, and cadmium sulphates can be readily examined 
thus ; but nickel, cobalt, and copper salts yield coloured solutions, and 
hence prevent the terminal reaction (p^duction of a yellow liquid) fi*ora 
being seen. An am monin cal solution of load acetate may be used as 
an indicator, as a ycllow-i*ed precipitate is formed by a very minute 
amount of chromic acid. 

C. R. A. W. 

Bstiniation of Nitric Acid. By F. Souclzb 
(Z eitschr. Anal. Ohem., xi, 313). 

The concentrated water, <&c., is boiled in a vessel furnished with a gas 
delivery tube, which is clo.sod by a caoutchouc valve when the air is 
expelled ; a partial vacuum bi'ing formed on cooling, some hydroohloiio 
acid and ferrous chloride solution arc sucked up. Nitric oxide is thus 
produced, and is led ofF into a measuring apparatus, the last portion 
being expelled by boiling, and the niteic oxide being estimated by 
absorption with ferrous chloride solution. Organic matters in the water 
oxci*t no injurious influence, and the traces of hydi'ochlorio acid gas 
expelled arc too small to be appreciable. 

Wagner estimates nitric acid by fusinpj the substance with oxide of 
chromium and sodium carbonates the estimation is oflected cither by 
determining the chromic acid formed, or the nitric oxido evolved, the 
latter being estimated by adding oxygen and absorbing the nitrous 
acid by normal soda-solution, the excess of soda beitig dotominod by a 
standard acid solution. This method is applicjiblo to potable waters if 
the organic matter bo previously oxidised with pure permanganate of 
potassium in a solution containing sodium carbonate ; sulphuric acid is 
then added in sufficient excess to destroy an;^ oxalic acid that may have 
been formed, then baryta-water till ihe liquid is alkaline; finally, the 
whole is evaporated to dryness with addition of sodium carbonate, 
mixed with chromic oxide and sodium carbonate, and transferred to a 
tube furnished with a gas-delivery pipe and containing some sodium 
bicarbonate at the end. The evolved nitric oxide is received in a vessel 
containing oxygen and the known bulk of diluted soda-solution, and 
standing over mercury. 
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Conunercial Analysis of Nitrates. By H. Joule 
(Compt. rend., Ixxvi, 230). 

The method commonly adopted for the commercial analysis of nitrates, 
consists in estimating separately the percentage of foreign matter 
(water, chlorides, sulphates, &c.) and calculating the nitrate, and con- 
sequently the available nitric acid, by difference. This plan introduces 
serious errors, more especially when a mixture of potassium and sodium 
nitrates is operated on. 

The author’s improvement is as follows : — ^The nitrate is converted 
directly into chloride by ignition in a crucible with sal-ammoniac, and 
the chlorine is estimated before and after the operation by means of a 
standard solution of silver nitrate. The diffeience between the two 
results gives the chlorine which has replaced the nitric acid, and the 
proportion of the latter contained in the sample is calculated by mul- 
tiplying the number found by the factor, 1*52. With practice it is 
easy to ascertain by the weight of the crucible before and after ignition, 
whether the nitrate is comparatively pure, or whether it contains 
much foreign matter. In the latter case, it is sometimes advisable to 
make a direct estimation of the foreign matter. 

3. W. 


Superphosphates, their Adulterations and Valuation. 

By J. E. Ebtstolbs (Chem. News, xxri, 291 — 293). 

For the valuation of superphosphates, the author employs a series of 
numbers inversely proportional to the relative commercial values of the 
constituents of the manure. These numbers, referred to ammonia as 
unity, are : — ^Ammonia, 1*0 ; latent ammonia, 2*2 ; biphosphate of lime, 
4*0 ; bone phosphate, 8*0 ; mineral phosphate, 13*0 ; alkaline salts, 22*5. 
They indicate ^e replacing values of the different bodies to the manu- 
fecturer. The parts of these constituents in 10,000 of the manure aro 
divided by the corresponding equivalent in the above series, and the 
several quotients added together ; from the sum obtained (called degrees 
on the Royal Dublin Society scale) the value of the superphospliato 
is estimated by reference to a standard, which is fixed at 62f)® for a 
mineral superphosphate costing £6 lOs. ; or, as can he deduced from 
this, and is also obtained by comparison with analyses of bone super- 
phosphates, 763® for a bone superphosphate costing £8. 

E. K. 


Estimation of Sulphur in Pyrites. By P. Holland 
(Chem. News, xxvii, 15). 

The author obtained good results by fusing one gram of pyriiefe in an 
exceedingly fine powder, with nine or ten grains of a mixture consisting 
of equal parts of nitre and sodium carbonate (obtained by igniting the 
acid carbonate) ; and subsequently titrating the mixture with b^yta- 
water. 


J. B. 
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On a Source of Error in the Valuation of Pyrites. 

By ISr. GrDiNDi NNiNti and A. J. M. Edgbr (Okoin. ITows, xxvii, 13), 

The use of a Wedgwood or porcelain moi‘tiiv for pounding pyrilcs prior 
to the estimation of sulphur, is one of iho principal causes of tho dis- 
cordant results so jfrequontly obtained by different oliemists. By the 
disintegration of such mortars duidng the pounding, tho percentage of 
sand is found too high, and the sulphur too low. In experiments upon 
the same sample of pyrites, it has been found that with stool or agate 
mortars the percentage of sulphur was from 1*24 to 2 80 higher, and 
the percentage of sand from 2*G8 to 5*39 lower than when Wedgwood 
or porcelain mortal’s were used. 

J. B. 


Estimation of Small Quantities of Manganese. 

By T. M. Ohatard (Zeitschr. Anal. Chom., xi, 308). 

The manganese compound is boiled with nitric acid and peroxide of 
lead ; and the pcimanganate thus produced is titrated with a solution of 
oxalate of ammonium, of which 1 c.o. represents 0 0005467 manganese. 
Only small quantities of manganese can be thus estimated, iiuis- 
mnoh as tho conversion into permanganate is incomplete if larger 
amounts be employed. 

0. R. A. W. 


New Reaction for Bismuth. By v. Kounn. (Zeitschr. Anal. 
Oliem., xi, 311). 

A MIXTURE of potassium iodide and llowci’S of sulphur in equal propor- 
tions is added, and the wholi* healed on charcoal before tho blowjupe j 
the production of bright bearlel very volatile bismuth iodide ensues, 
even when only traces of tho metal are present, 

0. Li. A. W. 


Titration of Ferrous Chloride with Potassium Permanganate. 

By O. ffoLLBNius (Zeilbchr, Anal. Ohom., xi, 177). 

The autlior finds that Finkenor’s sialenieiit (Itoso, ii, 926, dth edition) 
that tho injurious effect of bydiDehlorie acid in Urn titration of iron by 
pemuinganato is outiiuly preveiited by tho addition ol* hydiotluoric 
acid and xiotasbium sulphaio, is witlioul foundation. Tliis addition is 
without effect on the result of the titmtion. 

B. D. 


Quantitative Determination of Uranium. By 0. Polleneus 
(Zeitschr. Aujd, Ohem., xi, 179 — 181). 

The author shows, by a sexios of titrations oi'uranous salts with potas- 
sium permanganate, hrstly, that hydx’ocliloric acid exerts the same 
injurious action that it does iu tho estimation of feiTOus salts ; and, 
secondly, that tho error arising fxHDm its presence may be avoided in 
the same way as in the case of ferrous salts, ptamely, by the successive 
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addition and pcdnction of the nranons aolntion until the proportion of 
permanganate required becomes constant. 

Pi. !D. 


Determination of Nitrogen in Organic Substances. By Marker 
(C hem. Oentr., 1872, 726). 

Whee highly nitrogenous bodies, as glntin or innscle, are bnmt in the 
ordinary way with scda-Hme, the amount of niti‘ogen found is too low 
if the determination be made by the titration method ; but if precipiia.- 
tion by platinum be employed, the results are exact, and agree with 
determinations by Dumas’ method. 

K W. 


A New Method of Testing the Inflammability of Petroleum 
and other Hydrocarbons. By Van der Wetde (Zeitschr. Anal. 
Chem., xi, 838). 

A GRADUATED glass tube closed at one end is filled with the oil to be 
tested and inyerted in a vessel of water, which is kept at 43 ‘ 3®— 44° 
The comparative inflammability of the oil is estimated by the volume 
of vapour which collects in the tnbe. A very cmde method. 


A New Method of Testing Alcohol for Fousel Oil. By Bouvier 
(Zeitsohr. Anal. Ghem., xi, 348). 

A few pieces of potassinm iodide are added to the alcohol in a test- 
tnbe, which is shaken gently. If the alcohol contains 0*5 or 1 per cent, 
of foosel oil, a distinct yellow colour appears in a few minutes ; the 
reaction is visible even with *2 per cent, of the oil. 

Bottger, whose experiments confirm this statement, finds that the 
coloration is due, not to amyl alcohol itself, bat to an acid which 
accompanies it and decomposes the potassium iodide. 

J. R. 


A Simple Process for the Detection of Water and Alcohol in 
Either. By R. Bottger (Chem. Oentr, 1872, 742). 

Ether, when quite free from water, will miy with an equal volume of 
carbon sulphide, forming a perfectly des^olution ; but if tho smallest 
quantity of water is present, the liquid -^pears milky. If the sample 
Aaken up with a sm a l l piece of potassium hydrate in the 

course of 24 hours, a yellowish colour, alcohol is present. 

W. A. T. 


Estimation of Alcohol in Volatile Oils. By R. Bottger 
(Chem. Oentr., 1872, 742). 

This pmcess is based on the fact that anhydrous glycerin is not mis- 
dble with volatile oils<"but is easily soluble in alcohol. By shaking up 
in a graduated tube pure glycerin with an equal volume of the oil to 
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be tested, and allowing the liquids to separate, the inoreaso in the 
volume of the glycerin indicates the amount of alcohol present in 
the sample. 

A Simple Method for the Quanldtative Sstimatiou of Alcohol 
in the Chloroform of Commerce. By A. 0. Oudbmans, Junr. 
(Ann. Chem. Pharm., clxvi, 78). 

Ir another paper the author has shown that cinchonine is mach less 
soluble in pure chloroform than in a mixture of much chloroform 
and little alcohol. The process he recommends for the estimation of 
alcohol in chloroform is founded on this fact. Ho employs cinchonine 
which has been precipitated from one by its salts by ammonia. 

The following table contains the results of actual experiments : — 


Residue left by 5 c.c. of the chloroform 


Percentago by weight 
of alcohol, CgHfiO. 

solution of cinchonine measured 
at 17® 0. 

Bifferouco. 

0 

21 milligrams. 

— 

1 

67 

99 

46 

2 

111 

99 

44 

0 

fi 

152 

99 

41 

4 

190 

99 

38 

5 

22G 

99 

36 

6 

260 

99 

34 

7 

290 

99 

30 

8 

318 

99 

28 

9 

343 

99 

25 

10 

366 

99 

23 

A.: 


New Reaction of Phenol. By P. 0. PmaGB (Zcitbchr. Anal. 

Ohom., xi, 173). 

Phenol solutions boiled with a solution of mercurous nitrate, besides 
slowly reducing the mercury and evolving an odour of salicylol, impart 
a deep red colour to the sol ui ion. The prod uci ion of tho colour 
is duo to the presence of ti^neos of nitrous acid; much more than a 
trace of this acid renders the colour indinliuot. Tlio reaction is very 
distinct with ^,{,00 of phenol, and is still apparent when only joTrJoau 
is present. 

Salicylol and salicylic acid, as well os ihe pi*otlucts of the distillation 
of tyrosine (which, according to Stiwloler, contain phenol), hehavo like 
phenol. 

Benzene is coloured bright yellow ; aniline in not too small quantity, 
a deep ydlow. Benzoic acid, hippurio acid, salicin, and helicin arc not 
coloured. 

Tyrosine assumes a light rod, and after longer boiling a yellow 
colour. The red colour is relatively much weaker than that caused by 
Hoffinann’s reagent and is yeUowish, while the latter is X)urpli8h. 
Hoffmann’s reagent gives a colour with phenol, but of a somewhat 
different tint from tmit produced by the mercurous solution, and relsh 



534 


ABSTRACTS OP OSIMIOAL PAPERS. 


lively mucli weaker. The author’s phenol-reacfioii cannot therefore be 
confounded with Hoffmann’s tyrosine-reaction. 

E. B. 


Lex’s Test for KienLol with Ammonia and Bleaching Powder. 

By E. Salkowski (Zeitsohr. Anal. Ohem., xi, 816). 

The liquid to he examined is mixed with one-fourth its volume of 
ammonia, and a few drops of bleaching-powder solution (1 to 20 of 
water), and then warmed hut not heated to boiling ; a blue coloration 
(green in very dUnte liquids), becoming red on addition of sulphuric 
or hydrochloric add is produced if phenol be present. Solutions con- 
taining -j part of phenol give a strong bine reaction, while ferric 
chloride gives no colour with a solution containing 

' 0. B. A. W. 


Detection of Grape- and Milk-sugar. By G. Cahpani 
(Zeitschr. Anal. Chem., xi, 321). 

Glugosu can be detected in diabetic urine by the addition of 5 c.c. of a 
mixture of concentrated solution of lead acetate and dilute solution of 
crystallised copper acetate ; the liquid being heated to boiling, a yellow 
tint is product if a trace of glucose he present, and on standing a 
yellow precipitate appears. With larger quantities of glucose an 
orange-red precipitate is formed. 

Cane-sugar is unaffected by this reagent ; milk-sugar gives a yellow 
tint in dilute solutions, red in concentmted ones. 

Traces of copper may be conveniently detected by the addition of 
glucose and lead acetate, and boiling. 

0. R. A. W. 


Discriminatioii of Gum Arabic and Deztriu. By H. Hager 
(Zeitschr. Anal. Chem., xi, 350). 

Gum contains no dexti*oglncose, which, however, is present in dexiiin, 
and may he found by Trommsdorff’s sugar-test. 

Gum contains a lime-compound: hence its solution is rendered 
turbid and mdlky by oxalic acid, whilst a solution of dextrin remains 
almost clear. 

Gum gives a slimy yellow deposit when its solution is mixed with a 
neutral ferric salt. 

J. B. 


Determinatioii of Cellulose. By Konig 
(Chem. Oentr., 1872, 728). 

WOBKIKG with rye-straw and clover hay, the author finds that the finer 
the state of ^vision of the material, the smaller is the quantity of 
cellulose obtained ; a uniform preparation of samples is thus essential. 

R. W. 
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Detection of Morphine in Quinine. By H. Saoer 
(O bem. Oentr., 1872, 727). 

In suspected cases add a little of the salt to a solution of potasamm 
ferricyanide, to which some ferric chloride and a little hydrochloric 
acid have been added ; if morphine (or any other deoxidising substance) 
be present, the solution speedily becomes blue. 

n. W. 

Use of Chloroform in Forensic Chemistry, By J. Howak 
(Ohem. Oentr., 1872, 536). 

By shaking up alkaline solutions of strychnine, quinine, quinidino, 
cinchonine, caffeine, theobromine, emetine, atropine, hyoscyaminc, 
aconitine, veratrine, physostigmine, narootine, codeine, thebaine, 
nicotine, or coniine witib. chloroform, these alkaloids arc dissolved in 
the chloroform, even in the cold. Brucine, colchicine and papaveiHlne 
are also dissolved after some time. Sabadilline and narceine (the 
latter partially) are dissolved on the application of heat. Picrotoxiuo is 
easily dissolved fi*om acid solutions. Morphine and solaiiino are 
insoluble in chloroform. By agitating the chloroform solution of any 
of the above alkaloids with acidified water, the alkaloid is taken up 
by the acid, and may thus be easily obtained in a very pure state. 

M. M. P. M. 

Estimation of Uric Acid by Bunsen’s Process. 

By 0. SoHULTZEN and M. Henokx (Zeitschr. Anal. Chom. xi, 326). 

A KNOWN weight, A, of urine is mixed with a weight, B, of solubion of 
ammoniacal barium chloride, aud the wliolo hllorcd into a flask the lip 
of which has been greased ; the flask and its conf.onts aro weighed, and 
the contents transfeired to a glass tube, which is then scaled up and 
heated to 200° for five or six hours. Tlio baiium precipitate is waslietl 
and weighed, its weight being I ; tlio barium carbonate formed by the 
decomposition of the uric acid is weighed, its weight being K (i.bo por- 
tion adhering to the tube being dissolved ofi* by liydrochlon'c acid, 
converted into sulphate, and reckoned as carl)ona1(»). If C b(' tlio 
weight of nrino mixture actually contiuned in the sealed tube f exclud- 
ing the washings of the filter), the ])Oi*cenLago of uric acid is given by 
the formula — 

p _ 30-4d K(A+B -J) 

A.a.“’ • 

Treskin finds that this process is also available for the estimation of 
uric acid in blood; the blood is precipitated by addition of alcohol, the 
precipitate washed out with alcohol, and the filtrate evaporated to 
dryness. The residue is exhausted witli alcohol, and the filtrate evapo- 
rated and dissolved in water ; Ihe solution is precipitated with lead 
acetate, the excess of load removed by ammonium sulphide, and the 
filtrate treated by Bunsen’s process. 

Creatinine gives off about half its carbon as carbon dioxide by this 
mode of treatment ; and Hoppe-Seylor has shown that sugar, stardh, 
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and cellulose also are decomposed, witli evolution of carbon dioxide, on 
heating with alkaline solutions. 

0. R. A. W. 


Estimation of Uric Acid in Diabetic Urine. By B. Koiz 
(Zeitschr. Anal. Chem, xi, 357 — 368). 

The author has successfully employed the process of Naunyn and 
Riess, with some slight modiheations in details. The paper docs not 
admit of useful abstinction. 

J. R. 


Estimation of SuLphtir and of Taurocholic and Glycocholic 
Acids in BUe. By E. Ktjlz (Zeitschr. Anal. Chem., xi, 363 — 
364). 

Bor the estimation of sulphur, the author adopts the method of Carius, 
which consists in oxidising the bile by heating it with nitric acid in 
sealed tubes, &c. He recommends, however, the use of dried bile, 
having found in his experiments with liquid bile that the percentage 
error is very considerable (5 — 10 p.c.), which result he attributos, not 
to defects in the method, but to the circumstance that very small 
quantities of bile were employed, and that bile contains only a small 
proportion of solid constituents (ox-bile, 6 — 8 p.c ), The bile is best 
dried in successive thin layers in a porcelain boat, which is afterwards 
introduced into a glass tube with nitric acid. The solid constituents 
of the bile may, of course, be estimated at the same time. 

For the estimation of taurocholic and glycocholic acids, the author 
£rst determines the total alkali-salts of bile-acids by Hoppe’s process. 
He then determines the sulphur in a small poition of ihese salts by 
Carius's method. From the sulphur the amount of taurochoUc acid 
may be calculated, and the glycocholic acid is found by difference. 

J. R. 


Indications of a Nitrite in Saliva. By R. B6 tt(}£r 
(C hem. Oentr., 1872, 741). 

According to the author, the blue reaction is produced when saliva is 
acidified with sulphurio acid and a mixture of cadmium iodide and 
starch added. 

W. A. T. 


Detection of SrQphocyanogen in Saliva. By R. Bottgbb 
(Zeitschr. Anal. Chem., xi, 360). 

The author recommends, in preference to the usual test (ferric salt), a 
strip of Swedish filter-paper impregnated with tinctnre of guaiacum, 
dried, and afterwards passed through a solution of copper sulphate 
(1 in 2000). Paper thus prepared instantly turns blue when moistened 
with saliva. 


J. R. 
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Analysis of Milk for Clinical Purposes. By John MurEu 
(Zeitschr. Anal. Chom., xi, 350 — 851). 

Aw application of Frankland’s method of water-analysis to tlio exami- 
nation of hnman milk. Five dix>ps of the milk to bo analysed ai*o 
dropped upon a weighed qnantity of dry copper oxide contained in a 
small paper filter ; weighed ; dried at 105°, to dciormino water and 
solid residne; then burnt with more copper oxide in an exhanstod 
combustion tube. The gases of combustion arc collected by means of 
a Sprengel pump, and analysed in the usual manner. 

The author gives the following example : — 

Milt- taken. Solid residue. Nitrogen. Carbon. 

0-24 0*0264 00014 0*0167 

=11*00 p.c. =0*5833 p.c. =6*958 p.c. 

Hence, by calculation, the milk contained — 

Water. Protein substances. Sugar and Fat. 

89*00 3*71 7*29 = 100 

J. R 


Milk Testing. By J. Car side (Pharm. »T. Trans. [3], iii, 582). 


A SMALL variation in tempomture causes a groat dilTeroiico in the yield 
of cream. In each of the following experiments two graduated tubes 
were filled with milk fi-om the same pail, and a uniform tomperatm*o 
was maintained for tho time montioniMl. 


No. Hours. 

1 4 

2 4 

3 2 


Apparent percent ago 
Temp. F. of cream. 


r43° 

14 

1 66* 


/45“ 

1 60° 

12 

8 

/45" 

14 

iuo* 

12 


In other experiments no incroaso in tho quantity oC oroam was per- 
ceived after three or four hours. J, B. 


I^yrology or Fire- Analysis. By Uapi. W. A. Boss (Proc. Roy. 
Soc., XX, 448). 


Technical Chemistry. 


New Application of the Reduction of Silver Salts to the 
Reproduction of Designs. By M. Rbstauit (Oompt. lend., 
boK, 1766). 

It is well kno\m that the oxygen-salts ol silver improguating paper 
or other organic material are easily rodneed by oop;^, hydrogen, or 
Toil. xxvi. 2 p 
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vapour of phospliorns, and that this is not the case vrith the haloid 
salts of that metal. 

The anthor of the present paper has applied these facts to the rcpi*o- 
dnction of engravings, drawings, and designs of that kind. 

The sheet of paper on which the drawing is made is placed on the 
top of a sheet of cardboard which has provionsly been exposed io 
vapour of hydrochloric acid, and on the top of the drawing is spread a 
sheet of paper sensitized with an oxygen-salt of silver. The double 
nitrate of iron and silver is one of the best for this purpose. The 
vapours of the hydrochloric acid lising from the pasteboard beneath 
pass through the paper at all points, except those at which the lines of 
the picture are found. The oxy-salt in the sensitized paper quickly 
becomes converted into chloride of silver ; but those points at which the 
hydrochloric acid has not penetrated remain in their old condition. When 
the paper thns treated is laid on a plate of copper, or exposed to hydro- 
gen or vaponr of phosphorns, the nnchloridized parts blacken, and a 
perfect copy of the design is obtained, -which may afLerwai*ds be fixed 
in the regular way. J. T. B. 

The Chemistry of Sulphuric Acid Manufacture. 

By H. A. Smith (Phil. Mag. [4], xlv, 23 — tO; and xl-vi, 121 — ^128). 

The snbjects treated of in this paper are : — Istly. An experimental 
examination of the canses -which determine the mutual action of the 
gases in the lead chamber. 2ndly. The distribution of the gases in 
3ie lead chamber ; and folio-wing from this, an inquir}*^ into the best 
form of chamber to be used in the mannfactui’e of sulphuric acid. 

l&tly. It is generally understood that no action takes place between 
dri/ sulphni’ous acid and nitric acid* gases when brought together in the 
same vessel, and in all chemical treatises this fact is distinctly stated. 
The presence of water has been regarded as indispensable to the 
mutual action resulting in the formation of sulphuric acid. Tho 
author, however, finds that action does take place between the diy 
gases under certain conditions.” 

When dry sulphurous and nitric acid gases were brought into contact 
in a dry glass bulb, which was then hermetically bcalod, Ihoro -was 
apparently no action ; but when this bulb, after being all«>wod to stand 
10 or 12 days, was opened, and the remaining gsises expelled, it was 
found that a decided though small quantity of sulphuric acid [anhy- 
dride] had been deposited on the sides of the vessel, and was observed 
in small, white, needle-shaped crystals, soluble in water, and behaving 
in all respects like sulphuric acid. The addition of a single droj) of 
water on the end of a fine platinum wire, -was found greatly io acce- 
lerate the action. The crystals were not identical -with the ordinary 
chamber eiystals, difiering in form, and in the fact that they remained 
permanent for some time in the air, and in contact with water rapidly 
dissolved without liheiution of nitrous fumes. 

The same efPect ensues, if the vessel wdth the dry gases he surrounded 
by ice, but a much longer time is required than -when water is present. 
Sudden application of heat is likewise attended with similar results. 

* What does the author mean by ** dry nitric acid? ” He says that il was pre- 
pared “ from nitrate of soda by the action of sulphuric acid.*’ — (JEn.) 
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It has been shown that a very small quantity of water will cause the 
action to commence at once; the effect of water present in largo 
quantity upon the formation of acid was next tried. 

1. A mixture of 2 vols. of steam to 1 of mixed gases was allowed to 
stand for 24 hours, the gases being mixed in the requisite proportion. 

2. Another mixture of the same amount of mixed gases was passed 
into a similar vessel, but no air was allowed to enter, smd the water 
was presented to the gases in the liquid state on a platinum wire, and 
the whole allowed to stand the same length of time as No. 1. 

3. Equal volumes of steam and mixed gases wore next tried. 

The results were as follows : — 

No. 1 , 66 per cent, of acid produced. 

No. 2. 93 „ „ 

A certain amount of nitiio acid still remained untouched. In both 
cases the result was apparently a complete combination, but on exami- 
nation a largo amount of nitric acid was found in solution in water in 
No. 1. 

No. 3. 74 per cent, of acid ])roduccd. 

The volume of steam inivoduced should evidently be less than the 
combined volumes of the two gases. 

The above experiments wci*o now repeated, hut the tempoiuturc of 
the vessels was raised to 100”. The i*esiilts wore as follows ; — 

No. 1. BC*7 per cent, of acid produced. 

No. 2. 24*5 „ 

No, 3. 80-2 „ „ 

The following rule is declncod from the influence of viso of tompora- 
ture, as shown in these and many other exporimeuts : — “ The higher 
the temperature the more steaui is i*equire(l.” Tlio iu»xt (luestiou to bo 
answeiud was, “In what part of the vessel does most a ebi on take place?*’ 
A layer of concentrated siilpluiric a(ji<l (previously wt»ighed) wiis placed 
on the bottom of the vessel, and the gases wcm’c allowetl io enlor, sloam 
being excluded. The gas at the upper jiart of the vessel bcc'anu' almost 
immediately neai’ly wliile, but a strong and long eontinuod action 
seemed to be taking phujo close to the surface of the sul])huri(* a<Md, no 
appa»*out action being iioti<*ed towards the uppt*r part of the vess(d. On 
examination no BulpIuiroiiH acid was found, whilst the weight of acid 
oiiginally present was greatly iiu‘r(*ast*d. The vessel had stood fox* 
24 hours. Owing to the nnwieidiiic*ss of the appawdus, ibis j>rocess and 
plan could not be successfully reproduced on the large scale. 

The subject of the next investigation was “ Tlio i)isti*ibution of Gases 
in the Lead Chamber, involving the question as to the best form of 
chamber to use.” 

The result of this investigation, in which samples of oliambov gas 
were taken and analysed at every 10 foot along the length, 16 feet 
from the bottom, and also at tho same disluiioes 3 foot from tlio bottom, 
was that the greatest amount of condensation lakes place at tho bottom 
of the chamber, near tho surface of any sulphuric acid lliat has boon 
already formed, and that tho upper portion of the chamber is moroly of 



540 


ABSTKAOTS OF OHEMIOAli PAPERS. 


use as a reservoir for tlie gases. A long low chamber was found to 
answer the same purpose, and to a greater degree than a long high one, 
and expense in chamber building may thus be gi*eatly reduced. 

In the conclusion of his paper, the author urges upon all sulphuric 
amd manufacturers to have a table drawn up to show the foreman of 
the chambers the amount of steam to throw in at every increase or 
diminution of temperature. 

The author further shows by laboratory experiment that 200® F. is 
the point at which the mntual reaction between nitric and sulphni’ous 
acids takes place, and that the action is accompanied by a rise of tem- 
perature. In a series of experiments made in the sulphuric acid 
chambers themsdves, it was found that in the zone of greatest action, 
"nz., about 3 feet j&*om the door, and at about the centre of the chamber, 
the temperature of 200® F. was very nearly attained, and at 8 feet above 
the floor and higher, the maximum temperature attamed gradually 
decreases, in proportion to the height from the floor. 

It is stated that whenever the colour of the liquor from the Gay- 
Lussac Tower is a dark red, this is a sign of the escape either of nitric 
aedd or some of the higher nitrogen oxides. The conclusions di'awn 
and summed up are as follows : — 

1. The best form of chamber to be employed is one which is long and 
not high, the results of experiment pointing to one somewhat of the 
following dimensions ; — ^loO feet long, 25 to 3Q feet wide, and about 
10 to 12 feet high. 

2. The temperature of the chamber to be kept as nearly as possible 
about 200® F., this also acting as a regulator for tbe amount of steam 
thrown in. 

3. Sulphuric acid to be used instead of water on the chamber floor 

in starting. W. S. 


Glauber’s Salts in Soda used for Making Glass. By K. E. 
Benuath (Ohem. Centr., 1872, 528). — ^The object of this paper is to 
point out that very generally the soda nsed in the glass manufacturo 
contains sulphate, and that when this is so a poor glass is produced. 
The addition of '75 — part of wood charcoal for every 100 parts of true 
soda improves the quality of the glass. 

M. M. P. M. 


Gas Apparatus for Heating in Laboratories. By Thomas 
Fletcher (Mecbaidcs’ Magazine, 1872, 253; Chem. Centr., 1872, 
563). 

Use of Water-glass in Building. By H. Wagebe (Chom. 
Centr., 1872, 558). 

Investigations on the Bessemer Process. By F. Kessler 
(Bingl. polyt. J., cev, 436 ; Chem. Centr., 1872, 693). 

Working of Titaniferous Iron Ores. By F. Wemmee (Chem. 
Centr., 1872, 823). 

Gun-cotton and Collodion Preparations. By 0. H. Mixons l 
(A mer. J. Pharm. [4], ii, 241 ; Chem. Centr., 1872, 554). 
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XXI . — On a Method of Estimating Nitric, Ghlorio, cmd Iodic Acids. 
By T. E. Thokpe, F.R>S*E. 

1. Op the many processes wbieli have been proposed for the estimation 
of nitric acid, those which depend upon its conversion into ammonia 
by nascent hydrogen, are on the whole the least liable to objection in 
point of principle. The means which we already possess of determin- 
ing ammonia, whether in large or in small qnantities, are expeditious 
and accurate. Starting from this principle, Schulze appcai^s to have 
been the first to devise a method of estimating nitric acid capable of 
affording accurate results. The subsequent processes of Harcourt, 
of Siewert, and of Chapman, based upon the influence exerted by 
nascent hydrogen generated by the action of a strong solution of potash 
upon mixtures of iron and zinc or upon aluminium alone, are well known 
and are often used. 

2. The principle of the method which forms the subject of the present 
communication, is identical with those in so for as it depends upon the 
conversion of the nitric acid into ammonia, but the manner of gene- 
rating the hydrogen is entirely dissimilar. The new method is based 
upon a remarkable reaction recently desciibed by Mcssi*s. Gladstone 
and Tribe in the Proceedings of the Royal Society (vol. xx, p. 218). 
Some zinc-foil was allowed to renuiin in a solution of copper sulphate 
until its surface was covered widi spongy copper. The metals wore 
washed with distilled water and placed in a bottle of pure water. 
Small quantities of liydrogon were quickly evolved, the amount of 
which rapidly increased on gently heating the liquid. It was distinctly 
noticed that the hydrogen was evolved from the copper, and that zinc 
hydrate was simultaneously formed. 

I have found that if a small quantity of nitre bo added to the pure 
water surrounding tlie two metals, and the liquid be gently heated, not 
a trace of hydrogen will bo evolved, but a distinct siuoll of ammonia 
will be perceived. A slip of turmeric paper placed in the flask over the 
heated liqnid is turned brown, and if on boiling, the steam be led into 
water containing a few drops of reddened litmus solution, the colour 
will be changed to blue, and the water in the flask will acqufre a per- 
manent alkaline reaction from the formation of potassium hydroxide. 
The following experimental results show that the conversion of the 
nitrio acid into ammonia is complete ; 

TOL. XXVT. 2 Q 
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I. 40 grms. of tliin sKeet zinc were placed in a flask and coated with 
a bulky precipitate of copper by the action of a tolerably concentrated 
solution of copper sulphate for 10 or 15 minutes The metals were 
repeatedly washed by decantation with distilled water, care being taken 
to remove as little of the adherent copper as possible. The weighed 
quantity of potassium nitrate was then added, together with about 
40 C.C. of water, and the flask was fitted with a caoutchouc stopper and 
bent tube connected with a three bulbed U4ube containing a small 
quantity of dilute hydrochloric acid. The liquid in the flask was gently 
boiled for 1 hour, and the contents of the TJ-tube were rinsed out into 
an evaporating basin, mixed with platinum tetrachloride and evaporated 
to dryness. 

0*5090 grm. EZN '03 gave 1*0498 gram PtCl 4 . 2 NHiGl and 
0*0301 gram metallic platinum. 

Equivalent to 0-50908 grm. KNOs. 

n. The liquid in the flask was poured away, a small quantity of 
dilute hydrochloric acid was added, and the well washed residue was 
again covered with a solution of copper sulphate. After removing the 
sulphates by washing, a second quantity of nitre was weighed out into 
the flask and the above process was repeated. 

0*4183 grm. KKOa gave 0*9208 gram PtOU.SNHiCl and 
0*0013 gram metallic platinum. 

Equivalent to 0*4188 gram EZNOa. 

III. A dilute solution of nitre was prepared by dissolving 0*94?8 
gram of pure nitre in water and diluting to 500 c.o. 25 c.c. of this 
solution, containing 0*04739 gram EINO 3 , were used in all the following 
experiments. From 5 to 13 grams of sheet zinc were employed ; the 
solution was occasionally gently heated for some time and then rapidly 
boiled for 15 or 20 minutes ; sometimes, however, the liquid was heated 
directly to the boiling point and maintained in brisk ebullition for 
about an hour. The volume of the liquid in the flask was in gonei'al 
about 50 C.C., i.e. 25 c.o. of water were added to an equal bulk of tlio 
nitre solution. The ammonia was estimated as platinum-ammonium 
chloride. The following are some of the numbers obtained : — 

KNO3 used. KNO3 found. 

0*0474 gram. ( 1 .) 0*0476 gram. 

— ( 2 .) 0*0473 „ 

— (3.) 0*0487 „ 

— (4.) 0*0469 „ 

3. As the foUowing experiments show, the presence of nlVali-nA 
chlorides and sulphates is without influence upon the result. 
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1’0345 gram of nitre was dissolved in water, and the solution was 
diluted to 500 c.o. 25 c.c. of this solution would contain 0*05172 grajn 
KNO 3 . This amount of the liquid was used in all tlio following 
experiments : — 

2*122 gram of common salt and 2*322 gram of potassium sulphate 
were dissolved in water, and the solution was diluted to 100 c.c. 5 c.c. 
of the solution of the mixed salts would contain 0*1061 gx’am NaOl 
and 0*1162 gram K 2 SO 4 . This quantity of the solution was mixed 
with the nitre in all the following determinations. The conditions of 
experiment were in other respects similar to those in the foregoing 
series. The same sheet zinc was used repeatedly after washing with 
dilute hydrochloric acid and water. The copper solution was always 
allowed to remain in contact with the zinc until a thick spongy coating 
of the reduced metal was obtained. The following are some of the 
results : — 

Nitre taken. Nitre found. 

0*05172 gram. 0*0516 gram. 

— 0 0520 „ 

— 0 0518 „ 

— 0*0516 „ 

— 0*0517 „ 

— 0*0512 „ 

In the final determination only 2 grams of shoot zinc were used, 
covered, however, with a thick coating of spongy copper. 

4. Gahiwn vi Irate in solution decomposes with equal readiness on 
boiling with zinc and copper. 0*6322 gram of marble was dissolved 
in nitric acid, the liquid was evaporated twice to di’yncss to expel the 
last traces of free acid, and the solution was diluted to 250 c.c. 25 c.c. 
(the quantity employed in each of tiio following trials) would contain 
0*1026 gram CaNgOo : — 

CaNjOfi t'T-hcn. Cu-NgOo found. 

0*1026 gram. 0*1028 gnun. 

The presence of alknJino snlphaics and chlorides has no retarding 
effect npon the decomposition of the nitrnto, 

25 c.c. of the calcium nitrate solution mixed with 5 c.c. of the solu- 
tion of sodium chloride and potassium sulphate, and diluted with 25 c.o. 
distilled w.ater, was boiled for thirty minutes with about 9 grams of 
zinc covered with spongy coppor. Two oxporiraonis were made : — 

CaSNOa taken. Found. 

0*1026 gram. ( 1 .) 0*1019 gram. 

— ( 2 .) 0*1026 „ 

5. Lead nitrate^ and therefore in aU probability, iho nitrates of 
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sil/oer, mercury, copper, thallium, and in fact of all motals precipitated by 
zinc, are similarly decomposed, the zinc nitrate which is foi*med being 
afterwards rednced. One determination only, however, and with lead 
nitrate was made. The weighed quantity of the salt was boiled for 
about two hours with 20 grams of zinc and spongy copper. The ex- 
periment gave 0*5419 gram of PtCh-^NH^Cl and 0*0019 gram of Pt : — 

Pb2N03 taken. Pound. 

0*4053 gram. 0*4051 gram. 

6 . Of all the nitrates experimented upon, the most difficult of reduc- 
tion appears to be ammonium nitrate. Prom the irregularity of the 
results at first obtained, I was inclined to believe that the decomposi- 
tion was incomplete, or that hydroxylamino might be formed, or pos- 
sibly Divers’ hyponitrous acid. Direct experiments, however, have 
failed to point out the formation of these substances. The discordances 
appear to depend upon differences in the strength of the solution and 
the amounts of zinc and copper taken. If the solution is too strong, 
nitrogen dioxide is evolved, and if the amount of zinc and copper bo 
insufficient the reduction is incomplete. 

0*2140 gram NH 4 NO 3 gave 1*1805 gram PtCWH^Cl and 0*0034 
gram Pt, on boiling with 40 grams of zinc and copper for three 
hours ; — 

Percentage amount of total nitrogen. 

■■ — ■■■ ■ 

Pound. Calculated. 

34*81 35*00 

7. The mixture of zinc and copper appears to have but a very slight 
action upon urea, 

0*1094 gram of this substance (prepared fi*om ammonium cyanate) 
was dissolved in about 70 e.e. of water in contact with 20 gmms of 
thin sheet zinc covered with spongy copper. The mixture was allowed 
to stand for about 18 hours in the cold, and was then boUod for two 
hours. 

The distillate gave 0*0110 gram PtOhSNHiOl and 0*0005 gram 
Pt:— 

Calculated amount of nitrogen. Pound. 

46*66 per cent. 0*69 per cent. 

0"2137 gram of urea was dissolved in 10 o.c. of water in contact with 
about 20 grams of zinc and copper, and the solution was boiled down to 
dryness. A small quantiiy of water was then added to the fiiask, and 
the liquid was again evaporated to dryness, this process being repeated 
three or four times- The distillate gave 0*0255 gram PtOU. 2 NH 4 Cl 

Calculated N. Pound. 

46*66 per cent. 0*74 per cent. 
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If the urea had been completely decomposed, the above quantity should 
have given 1’588 gram of the platinum salt. The minute quantity of 
ammonia found might be due to a trace of ammonium salt in the urea, 
arising from the mode of its preparation, or, which is more probable, 
since the substance was recrystallised five times from alcohol, it may 
have been produced by the gradual decomposition which urea is known 
to experience by long-continued boiling with water. 

8. The readiness with which aqueous solutions of nitrates and 
nitrites yield ammonia by the action of zinc and spongy copper, would 
appear to indicate that this reaction might be usefully applied to the 
determination of these substances when present in drinking waters. 
It is an objection to the aluminium or zinc and iron methods, as applied 
to water analysis, that, unless great care is taken, a far larger quantity 
of nitrates may be introduced in the potash or soda which is needed in 
such large proportion, than is actually present in the water. Moreover, 
the strong alkaline solution is cxti*emely liable to froth over on distill- 
ing, and if the disengagement of the hydrogen is active, it is almost 
impossible to boil it without portions of the turbid liquid finding their 
way into the distillate ; and a tm*bid distillate is of course fatal to tho 
determination of ammonia by NTessler’s test. 

As the zinc and copper process presents none of these disadvantages, 
I have sought to make the process applicable to water analysis. 

Tho following is a convenient and expeditious method of operating. 
The weighed residue in the platinum dish obtained in tho determina- 
tion of the total soluble matter in tlio water is treated with 10 or 12 c.c. 
of water, to which a small piece of previously ignited lime about tho size 
of a hemp-seed is added, and tho liquid is gently boilod until about 4 or 
5 c.c. only remain. The primary object in adding ilio lime Is to facilitate 
the evolution of tho ammonia. A voiy dil uie solution of ni t i*e was boilod 
with zinc and copper, until ammonia could no longer bo dotoctod In tho 
distillate by Hessler’s solution 5 the volume of the liquid required to 
bo distilled was about 120 c,c. Wlioii the same quantity of nilro holu- 
tion was boiled with tho previous addition of a ininuiio Ivagmont of 
lime, but otherwise under the same condiUons as bcloro, all tho ammonia 
came over in the first 25 c.c. of tho distilJaio. Threo or four grams of 
thin sheet zinc (that nsed in all tho exporimonts doscidbod was about 
0*084 nun. in thickness ; 1 gram would thoroforo expose a surface of 
17-89 mm.) previously cleaned by a little dilute acid, and cut into small 
pieces, are placed into the flask A, which has a capaciiy of 100 c.o. Tho 
zinc is covered mth a moderately concentrated solution of copper 
sulphate, which is allowed to aot until a thick dark brown spongy 
covering of copper is precipitated, Tho metals are washed four or five 
times by decantation with cold wator^ caro being taken to detach the 
copper particles as slightly as possible from the zinc. At the last, 
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washing the water is drained away as far as practicable. The nitrate 
solution is transferred from the platmum dish, and the last portions ai*e 
linsed out by a few c.c. of cold water, until the liquid in the flask 
amounts to 25 or 30 c.c. A caoutchouc stopper is then inserted ; this 
is pierced with two holes, through one of which passes a funnel-tube, 
provided with a well-fitting glass stopcock C, through the other 

passes the tube D, bent twice at 
right angles and ending in the 
wide test-tube B, which is also 
fitted with a caoutchouc stopper. 
The tube B has a capacity of 
about 60 c.c. ; it is 18 cm. long, 
and is graduated to hold 50 c.c. 
The tube E is partially filled with 
well-washed fragments of glass. 
Before inserting the stopper, one 
drop of pure dilute hydrochloric 
acid is placed in B, together with 
2 or 3 c.c. of water ; the glass in 
the bent tube E is also moistened 
with two drops of the dilute hy- 
drochloric acid. The liquid in 
the flask is now caused to boil, 
to decompose the nitrate ; the 
escaping steam and ammonia 
condense in B, which is cooled 
by immersion in cold water. Any ammonia that may escape con- 
densation in B is retained in the bent-tube E. The liquid in the flask 
is evaporated nearly to dryness, the lamp is drawn aside, and the 
funnel is filled with boiling distilled water, the stopcock is opened, 
and the water is permitted to run into the flask. This process is 
repeated until B contains about 40 c.c. of water- The lamp is now 
drawn aside, and the tube E is filled with water ; as the steam condenses 
in the flask the water is of course driven into B ; by refilling the tube 
once or twice, the fe’agments of glass will he thoroughly washed. B is 
detached from the cork, and a second tube containing 1 or 2 c.c. of 
water acidulated with one drop of hydrochloric acid is placed in its 
stead ; a drop of hydrochloric acid is permitted to run on to the fi'ag- 
ments of glass, and the distillation is continued until a second portion 
of 40 C.C. has passed over. The glass firagments are rinsed, and a third 
tube is substituted. Unless the nitrates are present in exceptionally 
large quantity, the first 40 c.c. will contain the whole of the ammonia. 
The amounts of ammonia contained in the several portions of the dis- 
tillate are then estimated by Wessler’s solution. The co.ntents of the 
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tubes are diluted until they measure 50 c.c,, water being poured into 
the tube, until its level is coincident witb the mark on tbe glass, and 
the liquid in each is mixed by agitation with a thin and naiTOW glass 
tube, on which a bulb has been blown of sufficient diameter to pass 
readily into the tube. By drawing the tube up and down once or twice 
in the liquid, it will be thoroughly mixed. 10 c.c. of the liquid in the 
first tube are then transferred by means of a pipette to a similar tube, 
also graduated to hold 60 c.c., and further diluted to the mark with 
pure water. 1 c.c, of ITessler’s solution is added, and in a few minutes 
the colour is noted. If it is measurable it is then compared in the 
usual manner with that produced by a standard ammonium chloride 
solution. If the colour is too dark for accurate comparison, 5 c.c. only 
of the original liquid are withdrawn; if very light, tbe remaining 
40 c.c. may be used. The intensity of colour given by the first 10 o.c. 
will indicate the proper quantity to be withdrawn to give the tint which 
the operator finds by experience to be the best suited for comparison. 
The standard ammonium chloride solution which I find most convenient 
to use contains 0*07867 gram NHiCl per litre. 1 c c, is equivalent to 
‘025 mgrm. of ammonia. 5 c.c. (or 110 drops from my burette, which 
is of Mohr’s pattern, with glass stopcock) of this solution may be added 
to the liquid, before the addition of the 1 c.c. of Kessler’s solution gives 
the least turbidity. To test this method of determining nitrates in 
water, a solution of nitre was diluted, until 1 c.c, of the liquid con- 
tained 0*167 mgrm. KKO 3 ; the quantity of nitre contained in 10, 15, 
and. 20 c.c. was then determined in the manner described. 

Talscii. 

(1.) 10 C.O. = 1*67 mgim. KKOj. 

( 2 .) 10 c.c. = 1*67 , „ 

(3.) 15 c.c. = 2*50 „ 

(4.) 15 C.O. = 2*50 „ 

( 6 .) 25 C.C. = 4*16 „ 

In each case all the ammonia was contained in the fii*st 40 c.c. of the 
distillate. 

9. This reaction with zinc and copper in presence of water will doubt- 
less admit of many other useful applications. For example, I find that 
the two metals completely reduce alhalim chlorates to the state of chlo- 
rides, as the following experiments show : — 

L 0*4990 gram potassium chlorate was dissolved in water, and gently 
boiled with 15 grams of sheet zino coated with copper. The liquid 
was filtered, and the amount of chlorine in solution as chloride esti- 
mated by decinormal silver solution and potassium chromate. The 
liquid required 40"! c.c. silver solution. 
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IT. 0*2995 gram potassium chlorate treated with 10 grams of zinc and 
copper, required 20*2 c.c. of silver solution. 

01 found. 

I. 11. Calculated. 

28*52 28-?7 28*96 

10. Iodic acid is in like manner reduced by this treatment. 

0*1040 gram ammonium iodate treated with zinc and copper, gave 
0*0968 gram silver iodide, and 0*0135 gram metallic silver. 

Iodine calculated. Found. 

65*81 G5*t2 

11. The two metals would, in all probability reduce hypochlorous 
acid with equal readiness : this reaction migM constitute a simple 
method of determining the total chlorine contained in bleaching powder. 
Zinc and spongy copper when heated with potassium ferricyanide 
reduce that salt to potassium ferrocyanide. Messrs. Gladstone and 
Tribe have already remarked that the metals act on chloroform and 
ethyl iodide. The metals, however, have no action on hyposulphites, 
phosphates, and arseniates. A solution of codeine boiled with zinc and 
copper evolves no ammonia. 

12. If the amount of substance to be reduced is at all considerable, 
it is by no means a matter of indifference how much copper is deposited 
upon the zinc. The quantity of hydrogen eliminated from water by 
the action of the metals depends to a certain extent upon the quantily 
of copper present, as the following experiments show : — 

I. 9 grams of sheet zinc were coated with a thin film of coherent 
copper : on boiling with water for one hour, 148*2 c.c. of hydrogen, 
measured at 0°, and 760 mm. were evolved. 

n. 9 grams of zinc covered with a bulky deposit of copper gavo 
484*3 c.c. of hydrogen at 0°, and 760 mm. after boiling for one hour 
with water. 

Moreover the condition of the copper is of importance ; brass, how- 
ever finely divided, is without reducing action upon nitrates. Indeed, 
the spongy copper cdone is able to reduce small quantities of nitrates. 
A thick sheet of zinc was immersed in copper sulphate solution, and the 
precipitated metal was rinsed into the distilling flask A (Fig. 1) by 
the aid of the wash-bottle. 20 c.c. of the standard nitre solution 
(par. 8) was then boiled with the copper, and the amount of ammonia 
evolved was determined by Nessler’s solution. 

KNOs taken. Found. 

3*34 mgrm. 3*22 mgrm. 

4*73 grams of spongy copper boiled with 0*098 gram of nitre gave 
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0-1667 gram of double oWoride of platiimm and ammonium and -004*0 
gram metallic platinum. Tbis would be ec[ual to 0-0797 gram of nitre ; 
or 81 per cent, of tbe salt was decomposed. 

My are due to Mr. James B. Hannay for bis assistance in 

many of tbe experiments described in tbis communication. 


XXII. — Isomerio Terrenes and thevr Derivatives. Part L 

By C. B.. A. Wright, D.Sc., London, Lecturer on Chemistry in 
St. Mary’s Hospital Medical Scbool. 

The experiments detailed below were commenced some two years ago 
in tbe bope of obtaining some insigbt into tbe nature of tbe internal 
differences wbiob exist between tbe various members of tbo terpeno 
family. 

In order to obtain two well-marked isomerides as subjects for tbe 
first series of experiments, tbe terpenes occurring in tbe essential oils 
of nutmeg and orange-peel were cbosen, firstly because Gladstone 
found tbeir boiling-points to be 167° and 174° respectively (Ohem. 
8oc. Jowm. [2] ii, 1, and x, 1), wherefore it appeared that both sub- 
stances are different from oil of turpentine (boiling at 160°), and 
secondly because tbe comparatively low price of these oils renders it 
more easy to obtain genuine specimens. 

Tbe oils used were obtained from Messrs. Picsse and Lubin, and 
were not only bebeved by Dr. S. Piesse to be pure and unadulterated, 
but were found, by careful proximate analysis and fractional distillation, 
to be at any rate free from fatty oils, and from turpentine. 

§1. Oil of Nutmeg, Proxirmte Oemstitumts. 

About a kilogram of oil was slowly distUlod ; tbo greater part came 
over below 200°, but some distilled at 290°, a soft brown resin being 
left in tbe retort. Tbis consiitutod 2 per cent, of tbe oil and gave 
on analysis carbon 77*9, hydrogen 9'4, agreeing with tbe formula 

CioHseOs. 

Tbe highest portions of distillate obtained, viz., at 260® — ^280° and 
280° — 290°, gave respectively carbon 73-1, hydrogen 7'9, and carbon 
72*9, hydrogen 8-1, agreeing with tbe formula (OioHiaO»)„. 

Tbe lower portions of tbe first distillate were several times frac- 
tionally distilled, with the result of producing a considerable quantity 
of a mixture of hydrocarbons boiling below 180° and a small quantity 



550 


WRIGHT ON ISOJVIEKEO TERRENES 


of an oxidised constituent boiling above 210 °, apparently the “ myris- 
ticol” of Gladstone. After several fractionations, however, it became 
evident that this substance alters by the action of heat, becoming 
changed first into fluids of the same composition, but higher boiling 
point, and finally into a semi-solid resin not volatile at 300®. The 
purest myristicol obtained boiled at 212° — 218° *, this substance, and 
the higher polymerides obtained by repeatedly distilling it, gave on 
analysis numbers approximating more closely to the formula CioHieO 
than to any other probable formula. 

( 1 .) Myristicol boiling at 212° — 218° — 

0*3005 gave 0*868 GO, and 0*280 H^O. 

(2.) Another specimen — 

0*2450 gram gave 0*7035 COa and 0 228 HaO. 

(3.) Portion of boiling point 250° — 265°, obtained from (1) by 
repeated distillation — 

0*2325 gram gave 0*674 CO 4 and 0*215 HaO. 

(4.) Besin not volatile at 300° obtained from (1) by repeated distil- 
lation — 

0*2530 gram gave 0*737 00a and 0*229 H 3 O. 



Calculated. 

d.) 

(3) 

(8.) 

(4.) 

Oio • • • • 

120 

78-94 

78-8 

78-3 

79-1 

79-4 

Hxs . . . • 

10 

10-63 

10-3 

10*3 

10-3 

10*1 

0 

16 

10-63 





GioHibO 

152 

100-00 






From these numbers it appears that “ myristicor^ contains as principal 
constituent a body isomeric with camphor, but differing from that sub- 
stance in its physical propei*ties, and notably in its power of becoming 
polymerized by heat. In a future paper it will be shown that both 
myristicol and camphor are alike in some respects, inasmuch as by the 
action of phosphorus pentachloride they give rise to chlorinated pro- 
ducts, OioHisGl, -which split up by heat into hydi'ogen chloride and 
ordinary cymene. 

The hydrocarbons boiling below 180°, separated from the nutmeg 
oil by fractional distdlation as above mentioned, were heated for some 
time in contact with sodium, and then submitted to a careful fractional 
distiilation over that metal for some weeks; finally the whole was 
almost entirely split np into two portions, one constituting about three- 
fourths of the whole, and boiling at 163° — 166°, and the other (about 
one-sixth as much in bulk) boilmg at 173° — 177°. Intermediate frac, 
tions were at first obtained, but by successive diatiliations these split 
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up almost wholly into the higher and lower portions, A small quantity 
(less than 1 per cent, of the oil employed) boiled at temperatures above 
179" ; but this appeared to contain a trace of an oxidized ingredient not 
destroyed by the action of the sodium. Thus the following numbers 
were obtained : — 

(A) FractLOXL at (the great majority) 0*3S05 gram gaye 1*2305 CO aad 0*407 H^O. 


(B) „ 

164®“-166® (a considerable quantity; 0*2295 

n 

0 7430 

11 

0 2495 

it 

(C) „ 

173®— 175® (a few c.c.’a only) 

0 3460 

ft 

1*1210 

»i 

0*3615 

»i 

(B) 

175®— 177® (second manmum) 

0 2930 

ft 

0 91G0 

11 

0*3060 

11 

(E) 

177®— 179® (a few c c ’s only) 

0*2590 

11 

08370 

11 

0*2720 

11 

<*•) « 

179®— 181® (a few diops only) 

0*2530 

t> 

0*8095 

11 

0*2770 

11 

(G> „ 

181®— 185® (ditto) 

0*27C3 

11 

ObSOO 


02980 

11 



(A.) 

(B.) 






Carbon 

8S*24 

88 *28 

88*35 

88*04 

88*12 

86*58 

86*80 

Hydrogen .... 

11 *89 

12 *08 

11-71 

11*61 

11-67 

12-07 

11 *98 



100-36 

100*06 

99 65 

99-79 

99-65 

98-78 


The formula CioHie requires carbon 88*23, hydrogen 11*77, and the 
formula CwHu requires cai‘bon 89*55, hydrogen 10*45. 

These numbers indicate that, contraay to Gladstone’s experiments, 
the hydrocarbon of oil of nutmeg is not* a single body boiling at 167® 
and of formula OioHie, but a mixture of a terpene boiling at 163® — 164® 
(corrected temperature) and a hydrocarbon, apparently cymene, boil- 
ing towards 177®. 

The lowest fractions are not necessarily free from cymeno, as the 
presence of even 14 per cent, of this hydrocarbon would scarcely modify 
the percentages of carbon and hydrogen. Thus — 

6CioHi 6 4- CioHii (14 per cent, cymeno) requires 0 = 88*42 ; H = 11*58. 

the higher fractions, however, contain a large amount of this hydi'o- 
carbon, as — 

2 O 10 H 16 + OioHu (33 pel* cent, cymeno) requires 0 = 88*67 ; H = 11*33, 

The cymene thus contained was isolated by a process suggested to 
the writer by Dr. Hugo Muller, viz., treating the mixture with sul- 
phuric acid so as to polymerize the teipene pi'osont, and then diluting 
with water and distilHng in a current of steam. Perfectly pure 
cymene was thus obtained. The experiments relating to this subsi^ce 
will be given in a future communication. About 8 per cent, of jpwre 
cymene was actually obtained from the fraction boilbig at 163® — 164®, 
12 or 14 per cent, being present, whence it appears that the circum- 
stance that a hydrocarbon boiling between 160® and 170® gives numbers 
agreeing fairly with the formula GjnHie is no proof that it. is a homo- 
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geneons snbstance, that it does not contain several percentages of 
another hydrocarbon of different formnla, e.gr., cymene. 

On subjecting oil of turpentine to the same treatment, cymene has 
also been isolated ff-om this substance, whence it appears that there is 
no proof that terpenes yield terephthalic acid by oxidation, the small 
quantities of that substance obtained by oxidising oils of turpentine, 
lemon, &c., being probably derived from cymene pre-existing in the 
oils ; and hence the arguments proving that terpenes are in any way 
connected with benzene are not so numerous as supposed. 


§ 2. Oil of Omnge-j^eeL Frozimate Constituents, 

On distilhng about half a kilogram of the oil it was found to com- 
mence boiling at 175°; 97*2 per cent, came over below 180°; the 
remaining 2‘8 per cent, constituted a soft resin containing carbon 
75*6, hydrogen 9*7, agreeing with the formula CmH^Os. A few drops 
passed over between 180° and 280° ; the portion collected at 240° — 250° 
contained carbon 76*7, hydrogen 10*9, agreeing with the empiiical 
formula The portion passing over at 210° — 230° appeared 

to be identical with myristicol, as it gave numbers agreeing with the 
formula OioHieO. Like myristicol it became polymerised by repeated 
heating, becoming transformed into an isomeric resin. This contained 
carbon 79*7, hydrogen 10*6. Owing to the extremely small proportion 
in which constituent exists, it was not found practicable to obtain 
it in an absolutely pure state, and hence it is probable that the only 
appreciable point in which it differed from myristicol, viz., odour, was 
caused by the presence of a small amount of some other substance. 

From the apparent presence of a minute quantity of myristicol in 
orange-peel oil it might be perhaps expected that cymene might be con- 
tained in the hydrocarbon present in that oil; this does not, however, 
appear to be the case, ds no terephthalic is obfainalle from that hydros 
carbon by oxidation. After several distillations over sodium, the orange- 
peel hydfrocarbon boiled quite constantly at 178° (corrected; Gladstone 
found 174°) and gave the following numbers : — 

0*4135 gram gave 1*3370 CO 3 and 0*4495 HsO- 



Oaleulated. 

Found. 

Oio 

120 

88-23 

88-17 

His 

16 

11-7? 

12-08 


OloHlS • • • • 

136 

100*00 

100*25 


Bvidently, from its boiling point, this hydrocarbon (termed hesperU 
dem by Gladstone) is not identical with the lowest-boiling nutmeg 
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terpene ; similar oxidation-products are, however, obtainable from these 
two hydrocarbons. 

C^nnene was carefully sought for in this hydrocarbon by the method 
formerly described, viz., agitation with several times its weight of 
strong sulphuric add, dilution with water after 24 hours’ standing, and 
distilktion in a current of steam. 200 grams of hydrocarbon thus 
treated yielded, as first distillate, about 5 c c. of a hydrocarbon that was 
much blackened by a second treatment with sulphuric add ; after dilu- 
tion and distillation, about 2 c.c. of hydrocarbon were obtained ; this 
■was treated a third time with sulphuric acid which still blackened it 
much ; after distillation less than 1 c.c. was obtained ; this was caa’e- 
fully oxidised by chromic solution, but no trace of terophthalic acid 
was produced ; it is hence pretty e'ddent that no appreciable quantity 
of cymene could have been present in the hydrocai‘bon. 

It is noteworthy that the heat developed by agitating hesperidene 
•with sulphuric acid is sensibly less than that produced by similarly 
treating the same quantities of sulphui*ic acid and the nutmeg hydro- 
carbon (A), boiling at 1G3° — 1C4°, notwithstanding that this latter 
contains a considerable quantity of cymene which is not acted on. It 
was not found practicable to make any accurate determination of tho 
amounts of heat actually given out ; without doubt the differonce in 
boiling point and in other properties, physical and chemical, of the two 
hydrocarbons is closely connected with the different amounts of poten- 
tial energy thus apparently contained in equal weights of the bodies in 
question. The same phenomenon is noticeable when bromine is dropped 
into the two hydrocarbons ; the nutmeg product dcvelopcs much more 
heat than that from orange oil, combination to dibromides of fomula 
GioHicBra being the main reaction in each case. 

§ 3. Action of Potassium IHcJirofnate amd SuJjphuric Acid mi the 
Hjfdroca) ho7is. 

A. ITcbppridene 

The hesperidene employed was carefully distilled a largo number of 
times over sodium, and wholly volatilised in an atmosphere of hydrogen 
below 179®. Several ounces of this pui'e hydrocarbon were submitted, 
in quantities of about half an ounce at a time, to the action of a large 
volume of 10 per cent, solution of potassium dichromate, enough s5- 
phuric acid being added to saturate the metals of that salt ; about a 
litre of solution being used to every 10 c.c. of hydrocarbon, and the 
whole being boiled for several days in a flask with an inverted condenser 
attached ; much 00^ was evolved, and the oil diminished greatly in 
volume and became somewhat viscid : on careful examination of the 
chrome liquors, no trace of toluic or of terephthalic acid was found to 
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be produced in any case. Tbe nnattiacked oil bad a powerftil odour of 
onini, which became more like that of anhe on standing for some 
months : it was separated by a funnel, washed, and distilled ; the greater 
part came over below 180®, and smelt like orange oil with a minty 
odour ; a portion, however, was left, and did not wholly distil at the 
limits of the mercurial thermometer. This portion of higher boiling 
point resembled the similar mixtures obtained £K>m nutmeg oil and 
pure orange oil, inasmuch as it appeared to consist chiefly of a portion 
boiling near 215°, of formula CkJHisO, acquiring a higher boiling point 
without appreciable change of composition on continned heating ; it 
had a powerful smell of mint when fresh. 

The total quantity of the portion of higher boiling point thus ob- 
tained was very small, not constituting more than 1 per cent, of the 
hydrocarbon employed; it was not, however, precontained in the 
hydrocarbon used, as this was wholly volatile below 179°. 

The following numbers were obtained : — 

A. Portion unattacked by chrome liquor fractionally distilled until 
all boiling below 210° was separated. 

Portion boiling at 210° — 220°. 

0*170 gave 0*487 COg and 0*1385 HgO. 

JB, Similar portion from another set of experiments. 

0*301 gave O’SflO GCh and 0*272 HgO. 

C. A and B mixed together, and distilled several times, acquired a 
higher boiling point, a few drops distilling at 240° — 250°, and 
a little resin not volatile at 300° being left in the retort. 

DistiUafee at 240°— 250°. 0*1945 gave 0*561 COg and 0*174 HgO. 


Found. 



Oalculated. 

A. 

B. 

0. 

Co 

120 

78-94 

78*1 

78-7 

78-7 

Ilf. a • ■ a 

16 

10*53 

10*0 

10*1 

10-0 

0 

16 

10-53 

— 

— 

— 


OiqBigO. ■ lo2 100*00 

The above results indicate that by the oxidizing action of chromic 
solution on besperidene, a portion of the hydrocarbon becomes trans- 
formed into a body which, if not identical with myristicol and with the 
camphor contained in small proportion in orange-peel oil, differs from 
them only in the matter of odonr, i.e., that a hydrocarbon has been 
tEunsfoorined by direct oxidation into a body which appears to possess 
the nature of an alcohol. 

The majority of the hydrocarbon employed in the above experiments 
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appeared to be completely oxidized to carbonic acid and water. On 
distiHing tbe cbromic liquors, an acid distillate which redaced silver 
salts on boiling was obtained : the barium salt of the contained acid 
was made, and from it the silver salt by precipitation with silver 
nitrate. After recrystallisation from boiling water the silver salt gave 
numbers showing that the acid was pure acetic acid. 

0‘309 gram gave 0*2000 Ag. 

Silver found 64*7 per cent. 

Calculated for acetate. . 64*7 per cent. 

Acetic acid, therefore, and probably a trace of formic was produced ; 
the quantities of these acids found, however, bore a very small propor- 
tion to the hydrocarbon oxidized. 

Berthelot has shown that when camphene is oxidized by platinum 
black, there is produced a small quantity either of camphor or of an 
isomeride thereof by the direct addition of oxygen — 

20ioB[i 6 “h O3 = 2Cio!B[i60 
(JaJi7'et>hericlit^ 1858, 441). 

The resinizing of hydrocarbons from essential oils on keeping is 
probably due to the gradual absorption of oxygen and the polymeriza- 
tion of the CioHwO products thus formed. 

In order to be perfectly certain that terephthalio acid is not a 
product of the complete oxidation of hesperidene, 50 grams of hydro- 
carbon were completely oxidized by boiling for several days with a 
mixture of 2 parts potassium dichromate and 3 of strong sulphuric 
acid with a bulk of water equal to three times that of the acid : no 
trace of terephthalic acid was produced. 


JB. Lowest-hoilhig Hi/drocarhon of Nutmeg Oil. 

The lowest fraction (163° — ^164°) of tlie previously-described nutmeg 
hydrocarbons was treated with chromic liquors precisely as the liospo- 
ridene just described. Carbonic and probably formic acid wore pro- 
duced, together with a small quantity of an acid which had all the 
characters of terephthalio acid (which, as will bo shown in the next 
section, is producible from this fraction by the action of nitric acid). 
The apparently unattacked hydrocarbon was found on distillation to 
contain a small quantily of an oxidized substance closely resembling 
myristicol, the camphor contained in orange-peel oil, and the isomeride 
of myristicol (?) obtained by oxidizing hesperidene as above described : 
the few drops obtained boiled above 210 °, and gave the following 
numbers ; — 

0*328 gram gave 0*9445 OO 2 and 0*308 H 3 O. 
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Calculated. 

Found. 

0,0 

120 

78-94 

78-53 

Hi6 .... 

16 

10-53 

10-43 

0 

16 

10*53 

— 

OioHieO 

152 

100 00 



The only diflferenee perceptible between these four bodies, each ex- 
pressed. by the formula OioHieO, lay in their odours, each one being 
distinct from the others in this respect ; it is hence believed that either 
all fonr are essentially identical, the difference in odonr being due to 
very minute quantities of other products present along with the main 
constituent OioHieO ; or else that the isomerism between them is very 
faintly marked, and that there must be some close internal connection 
between them. 

The chromic liquors yielded, on distillation, an acid liquid ; this was 
neutralised by fresh silver carbonate and the silver salt recrystallised 
from boiling water, 

0*5265 gram gave 0'3390 Ag. 

Silver found 64*4 per cent. 

Calculated for acetate . * . . 64*? „ 

With the exception, therefore, of terephthalic acid (which, as previously 
pointed out, is probably wholly derived from the admixed cymene) the 
subtances produced by oxidation with chromic solution of hesperidene 
and of the lowest boiling hydrocarbon of nutmeg oil, are either identical 
or closely akin, being acetic, formic, and carbonio acids, together with 
a body of formula OioHieO in each case. 

§ 4. Action of Nitric Acid on, the Hydrocarhonh. 

A. Hesperidene. 

Schwanert has diown {Ann. Ghem. FJiarm., 128, 77) that when 
camphor and certain other analogous oxidized substances are treated 
with nitric acid, there is produced, inter alia^ a non-crystalline acid, 
camphreste acid = OioHuOt. Kachler, however, finds {Aim. Ohem. 
Fhartn., 159, 281) that the so-called camphresio acid from camphor 
consists essentially of a crystallisable acid of formula OaHiiOe (OoHmOc 
when dried at 100° or distilled), to which he gives the name of caw- 
pjioronic acid : this is characterised by giving a sandy tribasic barium 
salt precipitated only on boiling. As Schwanert states that his 
camphresic acid is also obtainable from certain hydrocarbons of the 
OioHia family {e.g.y from citrene), it might be expected that this acid 
would be obtainable from hesperidene, and from the nutm.eg hydrocar- 
bon ; bodies of similar physical character are indeed obtainable, hut their 
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compositions appear to agree neither with camphresic acid nor with 
camphoronic acid. 

On slowly dropping hesperidene into 8 or 10 times its bulk of a 
boiling mixture of equal volumes of nitric acid and water, a vigorous 
action takes place, red fumes being copiously evolved, and the hydro- 
carbon becoming partially transformed into a brown resinous substance 
which on further treatment partially disappears and becomes yellow : 
an inverted condenser should be attached to the reaction flask to avoid 
loss of hydrocarbon. 

When the action of the nitric acid has almost ceased, a pale yellow, 
hard, resinous substance is left, of which a small portion dissolves in 
ammonia. The undissolved portion gave on analysis carbon 69 ‘8, 
hydrogen 6*1 ; nitrogen being also indicated as present by the sodixim 
test. 

The ammoniacal solution was dark-red brown in colour ; after treat- 
ment with purified bone-black the partly decolorised liquid deposited 
amorphous flakes on supersaturation with nitric acid ; those flakes some- 
what resembled terephthalic acid, hut had a very difleront composition. 
On boiling the ammoniacal solution with pure animal charcoal until it was 
almost wholly decolorised, the flltraie was found to give no procipitaio 
with acids, showing that the whole of the dissolved substance had been 
taken up by the charcoal. Hence this dissolved portion could not have 
been terephthalic acid. The following numbers were obtained : — 

A. Crude yellow substance precipitated from ammoniacal solution, 

0*4065 gram gave 0*687 CO3 and 0*164 H3O. 

B. Precipitated after most had been decolorised by animal charcoal, 

0*232 gram gave 0*406 OOg and 0*096 HaO. 



A. 

B. 

Carbon ...... 

. . 4G*1 

47-7 

Hydrogen . . . . 

, . . 4*4 

4-6 


Nitrogen was found in specimen A by the sodium tost. 

Terephthalic acid contains — 

Carbon 57*84 

Hydrogen 3*61 

Even supposing the yellow substance had been pure terephthalic acid, 
it would have amounted to only 0*2 to 0*8 per cent, of ilio hydrocarbon 
used. 

Prom the above results, together with the fact that no terephtliiilic 
acid is obtainable by means of chromic liqnor, it. is infon^od iliat 
hesperidene yields no terephthalic acid at all by oxtdcffion. 

The nitric acid solution separated from the midissolved yellow rosin 
was evaporated to dryness on the wat6r-bath, tlie i*esulue dissolved in 
VOL. XXVT. 2 R 
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water, filtered, and neutralized by ammonia ; barium nitrate added in 
tbe cold gave a copious precipitate of oxalate, from which the acid was 
obtained by treatment with sulphuric acid. The crystallised acid was 
analysed, and the acid recognised by the explosibiHiy of its silver salt, 
and the examination of its calcium salt. 

0*829 gram, dried at 100®, gave 0*569 CaOOs, and on ignition, 
0*322 CaO. 


Calculated from CaCOa Ca = 27*4 per cent, 

,, ,, OaO Oa = 27*7 ,, 

The formula 0 a 04 t)a.H 20 requires. . Ca = 27*4 ,, 


The filtrate from the barium oxalate when heated to boiling gave a 
trifiing sandy precipitate, but this was found to be nothing but a little 
barium oxalate; no trace of Kachler’s camphoronic acid could be 
found. Lead nitrate gave a copious yellow precipitate, from which, by 
means of sulphuretted hydrogen, a syrupy acid was obtained; this 
acid was soluble in ether, the ethereal solution leaving a thick syrup, 
which, on standing several months, became semi-solid. No crystals, 
however, could be obtained from the mass either by pressure in bibulous 
paper or by washing with small quantities of water, &o. This product, 
however, was not pei*fectly homogeneous; on boiling with marble 
powder it famished a neutral solution, which yielded by evaporation 
an amorphous gummy calcium salt containing 17*0 and 17*2 per cent, 
calcium when dried at 100®, and 18*1 and 18*1 per cent, when dried at 
160®. 

This calcium salt was dissolved in water and precipitated by addition 
of alcohol, which threw down bulky amorphous flakes; the filtrate 
from these evaporated to dryness gave a very hygroscopic calcium salt 
fusible at 100®, and decomposing with emission of a peculiar odour at 
higher temperatures. 

0*593 gram, dried at 100®, gave 0*140 OaSOi. Ca = 6*94 per cent. 
The precipitated calcium salt dried up to a gum-like mass and yielded 
the f oEowing numbers : — 

0*4785 gram dried at 100® lost 0*0540 at 160° and gave 0*301,* 
GaSO^. 

0*5865 gram dried at 160® gave 0*4120, CaS 04 . 


The salt dried at 160® gave calcium = 20*85 per cent, 

„ 3, ,3 20*67 „ 

„ at 100® „ = 18*50 „ 

Moisture lost at 160® = 11*28 „ 


The acid was obtained from this calcium salt by addition of sulphuric 
acid to its solution and extraction with ether ; a syrup was thus obtained 
which became a mass of minute crystals on standing over sulphuric 
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acid for some montlis ; on solution in water, however, no crystals could 
be obtained, but only a syrup becoming crystalline after several weeks 
only. 

The following numbers were obtained : — 

Add dried over sulphuric add for three months — 

A. 0-3190 gave 0-483 OO3 and 0*155 H3O. 

B. 0-4555 gave 0*701 CO 3 and 0*2185 H 3 O. 

Add dried at 100° — 

C. 0*4150 gave 0*670 OO 3 and 0*196 H 3 O. 

D. 0*5190 gave 0*8535 00a and 0*2385 H 3 O. 


Calculated. 

Found. 

Calculated. 

Found. 



Sag 

Oi9 

240 

30 

304 

41*81 
6*23 
52 *96 

A. 

41*29 

5-39 

B. 

41 *97 
5-33 



Ov 

210 

26 

272 

44*61 

4-83 

50*56 

0. 

44*03 

5*25 

D. 

44*85 

5*11 

p 

o 

574 

100 00 

— 

— 

OsoHoeOx; 

538 


— 

— 


The calcium salt, OsoHaoCasOn, requires 18*41 per cent, calcium. 

JFound 18*50 „ „ 


At 160° this salt loses 4 H 3 O, becoming OaoHuCaaOis. 

Calculated percentage of calcium 

Observed ditto 

Calculated loss 

Observed 

It is hence evident that this acid is identical neither with camphresio 
add nor with camphoronic acid, these adds requiring the following 
numbers : — 


. . 20*69 per cent, 

r 20*85 „ 

I 20*67 „ 

= 11*04 „ 

= 11*28 „ 


Camphresio 

CjoH^O;. 


Carbon 48*78 

Hydrogen 5*69 


Camphoi'onic 

CqE[x4O0. OgHjgOs* 

49*54 54*00 

6*42 6*00 


CioHuCa'sOT requires 19*80 p.c. Ca. 


CgHaCa'aOs requires 23*34 per cent. 
CgHioCa'gOg ,, 16*81 „ 


To indicate its origin and its mode of formation (analogous to that 
of camphresic acid) it is proposed to term this add hesjp&iisio aoid^ 

(B.) Lowest boiling fraction from nutmeg oil. 

On treating this fraction in the above described manner residts are 
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obtained precisely siimlar to those observed with hesperidene ; a much 
larger quantity of resinous matter unattacked by nitric acid is, how- 
ever, formed, and of this the majority is soluble in ammonia. After 
decolorisation by animal charco^, a perfectly white precipitate is 
obtained on adding nitric acid to the ammoniaesd solution ; this consists 
of a mixture of toluic and terephthalic acids. 

In a carefully conducted experiment 105*8 grams of hydrocarbon 
gave 14*0 of pmnfied mixture, or 13*2 per 100 of hydrocarbon ; as pre- 
viously pointed out, these acids are probably produced from cymene 
still retained by the hydrocarbon in spite of long continued fractional 
distillation. This mixture gave on analysis 59*8 per cent, carbon, and 
4*7 per cent, hydrogen, agreeing with the mixture, 4C8HbOa + C8H8O2, 
which requires carbon 60*0 per cent., hydrogen 4*0 per cent. 

In another experiment where the fractional distillation had not been 
carried so far, and where consequently a larger proportion of cymene 
was contained, 15*7 parts of mixed acids per 100 of hydrocarbon were 
obtained, the mixture containing 4C8H8O2 -h 3O8H6O4. 

Found, Carbon = 64*3 and 64*2 per cent. : calculated 64*5 
,5 Hydrogen = 5*1 and 4*9 „ : „ 4*8 

It was found extremely difficult to effect a satisf actoiy separation of 
the two acids : in boiling water or alcohol toluic acid readily dissolves, 
whilst terephthalic acid is almost insoluble in these menstrua ; in the 
case of a mixture of the two acids, however, a considerable amount of 
terephthalic acid is taken up by the toluic acid solution, whilst on the 
other hand a certain quantity of toluic acid is always left behind in the 
undissolved terephthalic acid, even after many treatments with boiling 
water or alcohol. 

Even the purest toluic acid obtained after ten crystallisations from 
boiling water, retained about 20 per cent, of terephthalic, containing 
carbon, 67*6 ; hydrogen, 5*8 (408H8Oa + C8H6O4 requires carbon, 67*6 ; 
hydrogen, 5*4). 

To obtain the terephthalic acid pure, the portion insoluble in boiling 
water was boiled for 24 hours with a mixture of 3 parts sulphuric acid, 
5 of water, and 2 of potassium dichromate ; the unoxidized portion 
was dissolved in ammonia and precipitated by hydrochloric acid 
several times; a snow-white mass was finally obtained which after 
drying at 100° gave the following numbers : — 

0*3205 gram gave 0*679 OO2 and 0*110 OO2. 


Oalcalated. Found. 

C, 96 57*83 57*78 

Ho 6 3*62 3*88 

O4 64 38 55 — 


OsH^O^. . 166 


100*00 
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The harium salt was also made — 

0*515 gram gave 0*3935 BaSO^. 

Ba 

Calculated = 45*5 

This acid exhibited no tendency to melting when heated, but siib- 
limed unaltered ; it was carefully examined to see if any small trace 
of an acid isomeidc with terephthalic acid was present; the baiium 
salt, however, yielded nothing but unaltered terephthalic acid when 
digested with cold water, filtered, and pi’ecipitatod by hydi^ocldonc 
acid ; similarly nothing but terephthalic acid was dissolved by boiling 
water. It hence appears that the toluio acid produced simuHancoubly 
with the terephthalic acid is only ordinary toluic acid yielding tei*e 2 )h- 
thalic acid by farther oxidation, which might be expected, as both acids 
are probably derived from cymene in the hydrocarbon used. 

The nitric acid filtrate from the crude toluic and terephthalic acids 
was treated precisely as the coiTesponding filtrate from the oxidation 
of hesperidene. A quantity of barium oxalate was thus obtained from 
which the calcium salt was prepared as before. 

0*372 gram gave 0*259 OaCO^ (after being dried at 100®). 

Found * Ga = 27*8 per cent. 

Calculated for OaOiOijHsO. 27*4 per cent. 

No trace of Kachler’s camphoronic acid could be obtained fr*om the 
filtrate from the barium oxalate ; after conversion into lead salt, decom- 
position by sulphuretted hydrogen, and extraction with ether, a sour 
syrup was obtained very similar to that obtained fr'om hespendeno ; 
this was converted into calcium salt, and the solution precipitated by 
alcohol; the pi’ecipitated calcium salt resembled the one similarly 
obtained from hesperidene, but yielded the following nambc‘i*s ; — 

(A) 0*5380 gram dided at 100®, lost 0*031 at ICO®, and gave 0*342 

CaSOi. 

(B) 0*5260 gram dried at 100®, lost 0*0315 at 160 ’, and gave 0*334 

CaS 04 . 



(A.) 

(B.) 

Percentage of calcium in salt dried at 100® .... 

18-70 

18-67 

» j> j5 160® * • . • 

19-84 

19-86 

„ water lost at 160® 

6-76 

5-99 


From this precipitated calcium salt the acid was obtained by treat- 
ment with sulphuric acid and ether ; after drying over sulphuric acid 
for several weeks, it constituted a viscid syrupy honey-like mass, which 
gradually became a mass of small crysials closely resembling the acid 
obtained from hesperidene in appearance. 
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It yielded the following nximbers : — 

0*4220 gram lost 0'0280 at 100 Loss = 6*60 per cent. 

0*3050 „ „ 0*0210 „ „ = 6*88 

0*3940 gave (after drying at 100®) 0*669 COa and 0*1835 HaO 
0*2840 „ „ „ „ 0*478 00a and 0*138 HaO 


Calculated. Round. 


020 . . . • . . 

240 

45*98 

46*81 

45*90 

• • • • 

26 

4*98 

5*17 

6*39 

0„ 

256 

49*04 

— 

— 

02oH260i6 

522 

100*00 




The substance driedover sulphuric acid was, therefore, 02oHa60i6.2HaO, 
the 2HaO being lost at 100^. 

Calculated loss 6*45 

Observed ( f.fo 


Tbe oalraum salt GjoUiwOagOu, reqtdres 18*86 per cent, caloinin. 


Found (dried at 100°) | 


18*70 

18*67 


5> 


When dried at 160®, this calcium salt appears to lose 2 Ha 09 forming 


CaaiSioOaisOu* 


Ijoss of HaO. 


Per cent, of Oa. 


Calculated 5*66 

(gigg 


20*00 

19*84 

19*86 


It hence appears that the acid formed by oxidizing the lowest 
nutmeg hydrocarbon with nitric acid (which may be termed myris- 
iisio aoid% although similar to hesperisic add in composition and 
properties, is yet not identical with that add, containing less oxygen ; 
thus the two acids may be contrasted : — 


Hyiistisic acid. 

Add dried over sulphuric add C3oH260i6,2H20 
,, at 100 CsoHEsfiOie 

Caldum salt dried at 100® « • CzoHsoCasOis 
„ ,, at 160 • • C 2 oL[i 6 CasOi 4 


Hesperisic acid. 
C2oH260i7,2H20 
CsoH260i 7 
C2oH!2oCa30i7 
Cl2oL.i2CaQOi3 


§ 5. AcUan of JSydriodio Add on Se^eride/M. 

It was hoped that by combining hydriodic add with terpenes, deri- 
vatives might be obtained from the products whose characters might 
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serve to elucidate the isomerism of the original hydrocarbons; the 
results obtained below with hesperidene, however, do not promise much 
advantage in this direction. 

Hesperidene was brought in contact with gaseous hydriodic acid, 
which was absorbed in large quantity ; the liquid freed from excess 
of acid by agitation with dilute caustic soda, gave on analysis numbers 
indicating a compound C 10 H 16 .HI mixed with a slight excess of OiqHib ; 
no crystalline compound could be obtained by cooling or leaving it to 
stand. 

This hydriodide decomposed by exposure to light or on heating, 
iodine being set free ; it appeared to boil at about 220° with decom- 
position, hydriodic acid being evolved in small quantity ; a portion, 
however, distilled unchanged mixed with regenerated and partially 
polymerised OwHis. 

In the hope of adding on hydrogen to the terpene, the hydriodide 
was treated with phosphorus and water or hydriodic acid, but without 
success, a negative result only being obtained whether red or yellow 
phosphorus was employed, and whether the operation was conducted 
in a flask with an inverted condenser attached, or in a sealed tube 
heated to 100°, 130°, or 150° ; phosphonium iodide and phosphorettod 
hydrogen were, however, produced in some little quantity, frequently 
giving rise to explosions. By heating the mixture for several hours 
in a flask with inverted condenser attached, the whole of the asso- 
ciated iodine was removed, and finally a mixture of phosphorus acids 
and a colourless oily hydrocarbon boiling at about 150°, was left; 
this was sparingly soluble in cold alcohol, rather more soluble in boiling 
alcohol ; a sample precipitated from hot alcoholic solution by addition 
of water gave these numbers — 

0*2620 gram gave 0*851 OO 2 and 0 26? H 2 O. 



Calculated. 

B'ouiid. 

0i5 • ■ • • 

180 

88-3 

88-5 

H 21 ■ • • * 

24 

11-7 

11-3 

O 16 H 24 . • 

204 

100 0 

09-8 


Hence it appears that the hesperidene had become partly polymerised 
by the action of the hydriodic acid, or perhaps by that of the phosphorus 
acids produced; G-ladstone finds (^OJiem. 8og, Jowrn, [2], x, 1), that 
cedrmes (as bodies of O 16 H 21 formula may be conveniently termed), boil 
at 249° to 260°. 

Hesperidene hydriodide prepared as above was dissolved in alcohol 
and boiled per ascemum with the equivalent quantify of silver cyanide 
for two hours, when almost all the silver compound had become trans- 
formed into iodide; the alcoholic solution had a pecmliar odour, 
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recalling that of the nitriles. In the hope of obtaining a new acid by 
the reactions — 

CioHnI + AgON = Agl + OioHn.ON 
OioH„.ON + 2HaO = ISTHa + OioHn.COaH, 

the alcoholic solution was boiled per ascefmi)n mth caustic potash for 
sevei*al hours ; a copious disengagement of fishy-smelling ammonia 
ensued, and a minute quantity of the potash salt of a new acid was 
formed ; the girnter part of the hydriodide, however, became converted 
into a dirty brown tarry mass, winch could not be purified ; probably 
this was a polymeride = (OioHifi)^ formed by the splitting up of the 
nascent acid, OioHi 7 . 00 iH. 

The potash-salt was dissolved in water and extracted with ether 
after souring with hydrochloric acid; a small quantity of a non- 
crystaUine, non-volatile acid was obtained, apparently mixed with 
formic acid, as the liquid reduced silver salts on boiling, but lost that 
property after evaporation to dryness. Lead acetate gave a flocculent 
white precipitate which, after thorough washing, contained 64*6 per 
cent, of lead. 

The neutral salt (CioHi 7 CO^) 2 Pb would require lead = 36*3 
And the basic salt (OioHi7C02)3Pb,PbO „ 58*7 

This reaction appeared, consequently, so unpromising, that no 
further experiments have yet been made in connection with it ; possibly 
the hydrochlorides and hydrobromides of the tei'penes might give better 
I'esults. 


§ 6. Gonckmon. 

From the foregoing results, it is evident that tm’pentine oil (b.p. 160), 
the terpene of nutmeg oil (b.p. 163®), and hespeiidene (b.p. 178), are 
thi'ee difierent isomerides, since the former gives camphresic acid by 
its oxidation (Schwanert) ; the number of formules conceivable for 
bodies OioHie is great, but it appears not impossible that many bodies 
now believed to be different and peculiar terpenes may, like 
“ myristieene,” turn out, on closer inspection, to be mixtures, perhaps 
of previously Imown bodies. Further experiments on the natm’e of 
the isomerism in this series of compounds are in progress. 

In conclusion, it gives me great pleasure to return thanks to 
Messrs. C. H. Piesse and G. H. Beckett, for much valuable assistance 
rendered during the earlier and later portions of these experiments 
respectively. 
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XXTIL — On New Processes for Mercury JSsUmaUon, with sanie 
Observations on Mercwry Salts. 

By J. B. Hannat. 

While engaged in the analysis of some mercury ores, I had occasion 
to test most of the processes now in use, and found, by experience, 
that they were either very tedious or deficient in accuracy. I thorofore 
set about devising a process which might be speedy, and at the same 
time accurate. A volumetric process, could I devise a satisfiaictory one, 
seemed most likely to afford these qualifications. The idea of estimating 
mercury by voltaic electricity seemed good, and all that was required 
was to show that it would work well in practice. I therefore took some 
pains to devise and perfect both methods. I will first describe tho 
volumetric process ; the method for estimation by the battery will be 
given fm^ther on. 

Of the various chemical reagents tried, potassium cyanide scorned to be 
the least afiected by the presence of other substances, and at tho same 
time the conversion of morcuiy into cyanide was in every case quite 
complete. I tried at first to ascertain when the reaction was complete 
by bringing a drop of solution of potassium hydrate in contact with a 
drop of the mercury solution, when, if tho conversion is complete, it 
should give no precipitate. It was found, however, that thiH test did 
not work well, as it very often gave a slight dimness after the mercury 
was completely saturated, probably owing to the presence of potassium 
carbonate. Another objection was that a drop had always to bo taken 
out, and when working with small quantities of mercury, this seriously 
diminishes the accuracy of the process. It was found that by adding 
two or three drops of dilute ammonia to a solution of mercuric chloride, 
a white precipitate was formed, which was completely rodibsolvod 
when the conversion into cyanide was complete. Tho point of sateatiou 
can be determined with great accuracy, as both the mercury and cyanide 
solutions are colourless, so that it is easy to detect tho slightest dim- 
ness. Before the last drop of cyanide is added, the pi’ocipitato is so 
fine, that the liquid appears just as if fluorescent. When, however, 
the last drop is added, the fluorescence disappears instantaneously, and 
the liquid is perfectly clear. In making the following determinations, 
the exact point of saturation was determined by a method to 

that nsed by Professor Stas in his process for silver estimation by chlo- 
ride of sodium. A lens, formed of a small glass bulb filled with water, 
was placed dose to the outside of the beaker, so that its focus was 
inside the liquid. When there was no sunlight, a gas jet was placed 
near the beaker. As long as there was the slightest dimness, there 
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appeared a brilliant streak in the Hqnid, cansed by the light striking 
against the floating particleSj but whenever enough cyanide was added 
to dissolve the precipitate, the lines (cansed by the convergence of the 
rays) entirely disappeared. The point of saturation is thus very easily 
and accurately determined. For ordinary determinations the lens may 
be dispensed with, as the eye can detect a very slight dimness, but 
where great exactness is required this method should be used. To test 
this process, the following experiments were made : — 

Potassium t^nide was dissolved in water, to form a dilute solution. 
4’ 3424 grains of mercuric chloride were dissolved in 250 c.c. of water. 
A known volume of this solution was pom^ed into a beaker, diluted 
with water, and a few drops (generally six) of dilute ammonia added. 
The cyanide solution was then poured in, until the liquid, after 
stirring, became perfectly dear. In all these experiments a Mohr’s 
burette (with an Erdmann’s float) graduated to tenths of a cubic 
centimeter, was used. The cyanide solution was run in from this 
burette, until the liquid was nearly clear, then the last few drops were 
added from a very fine burette, graduated to hundredths of a cubic 
centimeter ; the length occupied by one cubic centimeter being about 
150 millimeters. The following are the results : — 


Mercnric chloiide soIu< 
tion used. 

Mercniic 

chloride. 

Potassium cyanide solu- 
tion used. 

Therefore 1 c.o. 

of cyajiide 
solution equals 
in mercury. 

cubic centimeters. 

gram. 

cubic centimeters. 

gram. 

4-0 

0 -06941 

4-22 

0*01213 

8 1 

0*1406 

8 56 

0*01212 

6*0 

0*1042 

6*33 

0*01214 

5*0 

0*0868 

5*26 

0*01216 

6 0 

0*1042 

6*33 

0 01214 

6*0 

0*1043 

6*32 

0 01216 

12-0 

0*2084 

12 66 

0 *01214 

6*0 

0*1042 

6*34 

0*01213 

6*0 

0*1043 

6*32 

0 0121G 

50*0 

0*8684 

53*85 

0*01213 


The average of all these experiments is 0'01214 gram. As the 
same amount of ammonia had been added to each portion in the fore- 
going experiments, I wished to ascertain if more or less ammonia 
would affect the results. 


■A-m-mrmm 

added. 

HgCfl 2 solution 
used. 

HgCls. 

EON solution 
used. 

1 c.c.^uals in 

8 drops dilute 

cub. cent. 

6 

gram. 

0 *1043 

cub. cent. 
6*34 

gram. 

0*01213 

60 „ „ 

6 

0*1042 

6 33 

0*01214 

Itfxge esoees. 

6 

0*1042 

6*34 

0*01213 
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These resiilts show that it does not matter what proportion of ammonia 
is added. It was found, however, that when the solution is very dilute 
(less than one part of mercuric chloride in a thousand of water) if a little 
less cyanide be added than is required for complete saturation, and the 
liquid agitated for five or ten minutes, it ulhmatoly grows quite clear. 
This seldom or never makes a difference of more than 0 2 per cent. It 
shows, however, that the liquid should not be very dilute. The state of 
dilution, beyond a certain point, does not affect the results in the least, 
and even when it is very dilute, if the cyanide is run in quickly, and 
the liquid not stirred very long (not more than one minute at a time), 
the results are perfectly accurate, as the following experiment shows : — 

0*0694 gram of mercuric chloride, dissolved in 200 c.c. of water, 
took 4*22 c.c. of the standard cyanide solution, which equals 0*0694 gram 
of mercuric chloride, showing that the results are perfectly accurate, 
even when the mercuric chloride solution contains only 1 part in 3,000 
of water. Concentrated solutions of mercuric chloride also give good 
results. Take for instance the following experiment : — ^1*9879 gram of 
mercunc chloride was dissolved in 50 c c. of water, giving a solution 
containing about 1 part in 25 of water, or nearly saturated at 15** C. 
This solution took 120 83 c c. of cyanide solution, which equals in 
mercury 1*4668 gram, the calculated amount being 1*4667 gram. 
The mercury solution must not be hot, as in that case it invariably 
gives results a little too low, and if it is boiled after the addition of 
ammonia, insoluble compounds are generally formed, so that the cyanide 
solution seldom rondel's the meremy solution porfectly clear. The 
temperature does not affect the results, if kept between 8® and 20®. 

As it was necessary that the mercury should be in the state of chlo- 
ride, I set about to find the best way to obtain the metal in tliis state, 
so as to be in a fit state for estimption by cyanide. It was found that on 
dissolving the sulphide in aqua regia, the whole of the mercury existed 
as chloride (no sulphate being formed), so that, wlien mercury is mixed 
with other metals, it is only necessary to preoipitale as sulphides with 
hydrogen sulphide, and separate the ai*sozdc, copper, &c., by ammonium 
sulphide and nitric acid, or any process that may bo appii cable, so as 
to leave^ the mercury as sulphide. The sulphide thus obtained is dis- 
solved in a small quantity of aqua regia, diluted and filtered from 
sulphur, neutralised with potassium hydrate, and after the addition of 
a few drops of ammonia, the mercury is estimated by standard cyanide. 
The following are the resnlts of two estimations done after separation 
of the mercury from mixed solutions : — 0*4342 gram of mercuric chlo- 
ride mixed with cupric and ferric chlorides, after separation, took 
26*38 c.c. cyanide solution, which equals in mercuric chloride, 
0*4341 gram. Another portion, weighing 0*1736 gram, mixed with 
antimony, cadmium, and cupric chlorides, took, after separation, 
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10'55 C.C. cyanide solution, whioli equals 0*1734 gram of mercuric 
cbloride. It will be seen &om these experiments that this process is 
very satisfactory, being speedy, accurate, and simple. 

The battery estimations were conducted as follows : — ^The apparatus 
employed is sho'wn in the accompanying figure. A shows the battery 
in action, as used in performing an experiment. B is a section of the 


I 



support for the basin. It consists of a turned copper basin in a wooden 
support, the copper basin serving as a conductor, on which I place the 
platinum basin. A piece of platinum wire, coiled horizontally (the 
outer coil being a little less in diameter than the platinum basin) is 
used as the positive pole, being connected by a binding screw with the 
carbon of the battery. The copper basin in which the platinum basin 
rests is connected with the zinc of the battery. The following are some 
determinations made by the battery : — 

0*4276 gram of mercury was heated with strong sulphuric acid, till the 
whole was converted into sulphate. This was transferred to the platinum 
basin, and the connections with the battery completed. The current 
was allowed to act for about six hours, when it was found that the solu- 
tion gave no precipitate with stannous chloride, and the mercury was 
all in the fiuid state on the surface of the basin. The basin was filled 
up with water, and, without disconnecting the battery, the solution was 
nearly all drawn off with a pipette. This was repeated several times, 
and tiie basin finally removed and washed with distilled water, absolute 
alcohol, and lastly with ether. It was then placed under a bell-jar, in 
which the pressure was reduced by the air-pump to about 160 mm. 
It was kept at this pressure for about two minutes, aor was then 
admitted, and the jar again exhausted. This treatment was repeated, 
and the basin then weighed, when the mercury was found to weigh 
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0*4276 gram. This gives an excess of one-tenth of a milligram, and so 
is as accurate as any ordinary balance will weigh. 

In the second experiment, 0*5610 gram of mercnrons nitrate was 
converted into mercuric sulphate by treatment with strong snlphurio 
add, and treated exactly as above, as far as the precipitation goes ; only, 
instead of washing with ether, it was only washed with absolute alcohol, 
and dried in a current of air, at about 38°, and weighed when peiileotly 
dry. It gave of mercury 0*3998, the calculated amount beiilg 0*4007, 
showing a loss of nearly a milligram, or about two-tenths per cent. 

0*5200 gram of mercurous nitrate was dissolved in water acidified 
with nitric add, reduced directly, without conversion into sulphate, 
and dried exactly as the foregoing. It gave 0*3702 gram of mercury, 
the calculated amount bdng 0*3714, showing a loss of 1*2 milligram, 
or three-tenths per cent. 

0*7359 gram of mercurous nitrate, acidified with nitric add, and 
reduced directly as in the foregoing case, but washed with ether and 
dried in •oacuo^ gave 0*5257 grm. of mercury, the calculated amount 
being 0*5256 gram. In this case, as in the first experiment, there is 
an excess of weight only to the small extent of one-tenth of a milli- 
gram. The basin and mercury were heated to about 60°, a slow 
current of air drawn over them for about 6 minutes, and the weight 
again noted. The mercury weighed 0*5195, showing a loss of 6*2 
milligrams from the former weighing, or rather over 1 per cent. 

0*5193 gram of mercurous nitrate was reduced as in the foregoing 
experiment, and the mercury washed with alcohol and dried in a 
current of air at 100°. After being kept at this temperature fbv about 
ten minutes, the mercury weighed 0*3610 gram, the calculated amount 
being 0*3709, showing a loss of 9*9 milligrams, or over 2*6 per cent. 

0*8318 gram of mercurous nitrate treated as before, only washed 
with absolute alcohol and dried in vdcno, gave 0*6090 grm. of mercury. 
It was then washed with ether and dried in vacuo^ when it weighed 
0*5940. The calculated amount is 0*6940 gram. The first weighing 
showed an excess of 0*016 gram, or 2*5 per cent, of mercury. 

Mercuric chloride is not reduced entirely to the metallic state, as a 
large portion gets reduced to mercurous chloride, and is not farther 
acted upon, as the following experiment shows: 0*4665 gram of 
mercuric chloride was dissolved in water, and acidified with dilute 
sulphuric acid. It was then placed in tlie battery circuit, and treated 
exactly as in other cases, that is, dried with ether in vamo. At first 
it was seen that a good quantity of a white powder was fbrmed, which 
refused to be reduced even when the power of the battery was 
augmented. The contents of the basin weighed 0*3829 grm., the cal- 
culated amount being 0*3361, showing an excess of 0*0468 gram, or 
nearly 14 per cent. 
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It occurred to me that, if the chloride were first converted into 
cyanide, as in the volnmetric process, it might sxiffer complete reduc- 
tion. , 

0'3624 grm. of mercuric chloride was therefore weighed out, and 
treated with cyanide. It took for saturation 22*03 c.c. of cyanide 
solution, which eqnals in mercnry 0*2674 gram. The solntion after 
being rednced in bnlk by evaporation, was placed in the basin, and 
the circuit with the battery completed. After being allowed to stand 
for six honrs, it was treated with distilled water, alcohol, and ether, 
and dried in vacuo. It weighed 0*9671 gram. The calcnlated nnmbep 
and the cyanide determination, both gave 0*9674 gram : there is there- 
fore a loss of only three-tenths of a milligram. 

As the snlphate is completely rednced by the battery, I tried to con- 
vert the chloride into snlphate by heating with strong snlphnric acid. 
It was found that, as long as the acid was dilute, no action took place, 
and when the acid became so concentrated that its boiling point was 
raised to the temperature at which mercuric chloride volatilises, salt 
snbhmed unchanged. After the excess of salt had been expelled 
by heat, the snlphnric acid was allowed to cool, and the salt which 
crystallised out (the solntion becoming almost solid) , was ponied with 
sulphuric acid on an asbestos filter, and allowed to drain for three 
days, the moisture taken up by the snlphnrio acid serving to carry the 
excess of acid through the filter. The salt was then washed with very 
STnall quantities of cold water, and dried between the folds of bibulous 
paper, then allowed to dry over sulphuric acid for two days. The salt 
which sublimed was purified in the same way. Both were analysed, 
and yielded as follows : — 

Sublimed. OiystaJlised. Calculated. 

Mercury, Hg.... 73*820 73*799 73*801 

Chlorine, Oh ... . 27*177 26*280 26*199 

100*997 100*079 100*000 

This clearly shows that mercuric chloride dissolves without decom- 
position in strong sulphuric acid. The acid seemed to dissolve nearly 
half its own weight. 

The mercury was estimated by cyanide solution and the chlorine as 
silver chloride. It is thus seen that mercury has a stronger afinity 
for chlorine than for sulphuric acid. This is also seen when mercuric 
sulphate is heated with hydrochloric acid, mercuric chloride and free 
sulphuric acid being formed. It was found that when mercury is 
heated with strong sulphuric acid, the resulting sulphate (although 
decanted from the unoxidised metal), on treatment with hydrochloric 
acid, gave firom one-third to one-fourth of its weight of mercurous 
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chloride, showing that mercuroiis snlphato was formed at the same time 
as the mercuric salt. When, however, the whole of the mercury was 
converted into sulphate and the solution heated for a minute or so 
after, the resulting salt dissolved entirely in hydrochloric acid as 
mercuric chloride, showing that it existed entirely as mercuric sulphate. 
The formation of mercurous sulphate is due to the action of the sulphur 
dioxide evolved, as this substance in solution reduces at once both 
mercurous and mercuric sulphates and nitrates, partly to the metallic 
state, and partly to lower salts. By the aid of heat, however, they 
may generally be all reduced to the metallic state. Sulphurous acid 
does not at once reduce mercuric chloride, but after a little a white 
precipitate of mercurous chloride is formed. It was found, however, 
that, even after long standing and with a large excess of sulphurous 
acid, the reduction was never quite complete. Mercuric cyanide is not 
reduced at all by sulphurous acid. 

It was noticed in the volumetric process, when only one or two drops 
of dilute ammonia were added to the mercury solution, that on adding 
the cyanide solution, tho precipitate caused by the ammonia steadily 
increased, till about half the required amount was added, and from that 
point it was slowly dissolved by the further addition of cyanide. It was 
also noticed, that when a large quantity of ammonia was added, the pre- 
cipitate began to dissolve from the first addition of cyanide, but if the 
two solutions be compared when about half the required amount of 
cyanide has been added, they will be found to be of nearly the same degree 
of opacity, provided of course, they ai*e of the same degree of dilution. 
It was thought that the precipitates might be nearly the same in com- 
position, so the following experiments were made to ascertain this. 

14 o.c. of mercury solution (of the strength mentioned in the first 
part of this paper) were taken in each case, and diluted with 150 c.c, 
of water. To one poriion five drops of dilute ammonia wore added, to 
the other a large excess. 7 c.c. of the cyanide solution were run into 
each, that amount being about half tho quantity required for satura- 
tion. The precipitate was allowed to settle, collected on a weighed 
filter, and dried over strong sulphuric acid for four days, then weighed. 
The precipitate in the portion with only five drops of ammonia weighed 
0*0689 gram, and contained 16*5 per cent, of mercury, while the pre- 
cipitate in the one with excess of ammonia weighed 0*1070 gram, and 
contained 78*5 per cent, of meremy, showing that the two precipitates 
have entirely different compositions. 

It is well known that when a solution of mercuric chloride is evapo- 
rated, a portion of the salt is volatilised with the aqueous vapour. I 
have found that this takes place when a solution containing as little 
as one part in 500 of water is boiled, bnt when the solution is more 
dilute, no mercury could be detected in the distillate. I have also 
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found that a solution of mercuric chloride, containing as much as one 
part in 20 of crater, can be boiled without loss of mercury, provided it 
be acidified with dilute hydrochloric acid. When, however, the hydro- 
chloric acid begins itself to be volatilised, considerable quantities of 
mercury may be detected in the distillate. In dissolving mercuric 
sulphide, it was found that, if the aqua regia was not very strong and 
was not boiled after the mercury sulphide was dissolved, no mercuric 
chloride could be detected in the washings of the gases evolved. Sul- 
phuric acid has no effect either in retarding or accelerating the volati- 
lisation of mercuric chloride. To show how much loss is caused by 
evaporating a solution of mercuric chloride, the following experiment 
may be taken. 0*4306 gram of mercuric chloride dissolved in 25 c.c. 
of water and evaporated to dryness on a steam-bath, left a residue of 
0*4057, showing a loss of 5*76 per cent. I may mention, in connection 
with this subject, that when solutions of mercuric chloride are evapo- 
rated or boiled in a room, even when well ventilated, the salt which is 
thus thrown into the atmosphere is very injurious to the human system ; 
in fact, all the symptoms of mercury poisoning are strongly manifested. 

When it was seen that mercuric chloride was so volatile, experi- 
ments were made to find the best process by which metallic mercury 
might be converted into chloride for estimation, and at the same time 
to dispense with a condensing apparatus. It was found that, on dis- 
solving mercury in aqua regia, considerable quantities of mercury were 
found in the distillate. When mercury was dissolved in hot nitric 
acid without actual boiling, no mercury could be detected in the 
washings of the evolved gases, so that mercury can be converted into 
chloride by dissolving in hot nitric acid and then gently heating with 
hydi’ochloric acid. By numerous experiments, I have found that by 
this method no loss of mercury is sustained. On converting mercury 
into sulphate by heating with strong sulphuric acid, no mercury was 
found in the washings of the evolved sulphur dioxide. 

Mercuric cyanide when boiled evolves traces of hydrocyanic acid, 
but no mercury, even when concentrated. When, however, the point 
of saturation is reached, small quantities of mercury can be detected 
in the distillate ; but if the evaporation to dryness is carried on without 
ebullition, as on a steam-bath, no mercury is volatilised. It will be seen 
from this, that, after estimating mercury by potassium cyanide, it may 
be evaporated to small bulk for estimation by the battery, without any 
loss whatever. 

Experiments were made to find if mercurous or mercuric nitrate were 
volatile. Ifeither salt, when in dilute, or even moderately eoncentiated 
solutions, gives any mercury when distilled. When, however, the 
mercurous nitrate solution becomes concentrated, the distillate is some- 
times of a slightly grey tinge. 
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When two or three drops of this solution are examined by tlio micro- 
scope, the grey substance is seen to consist of a flocculont matter like 

alumina, some very small shining pearly plates, and a few minute 

globules of metallic mercury. When dilute nitric acid is added to a 
solution of mercurous nitrate, and the mixture boiled, there is no 
mercury carried oTer, until the acid becomes sufficiently concentrated 
to oxidise the mercurous salt. 

Whenever the evolution of the lower oxides of nitrogen begins, 
mercury can be detected in the distillate in sufficient quantity to give 
a black, nearly opaque liquid with stannous cHoride. Whenever the 
oxidation ceases, no more mercury is found in the distillate, or only 
very faint traces in a concentrated acid solution. It is curious that on 
oxidising metallic mercury with nitric acid, no mercury comos over, 

although ffir more nitrous fumes are evolved than on oxidising a 

mercurous salt. 

On finding how volatile mercuric chloride was, I thought it might 
be useful to determine the amounts of salt dissolved at difEerent tem- 
peratures, as previous determinations had, in all probability, been made 
by evaporating a measured portion of the liquid to dryness. I also 
undertook the work as a test of tlio new volumetric process. In 
making the determinations, water kept at the desired tomporaturo was 
digested on an excess of the carefully crystallised salt for at least balf 
an hour, a portion was then drawn off with a bulb pipette kept at the 
same temperature, whose contents at 0° had been accurately determined. 
At 0® the amount dissolved was determined in two ways — first a solu- 
tion saturated at about 15° was cooled down to 0® and allowed to stand 
at that temperature for an hour or so ; the amount dissolved was then 
deteimined. The second method was to cool down water to 0° and 
then add an excess of the crystalliaed salt. The two methods gave 
closely agreeing results, the former being generally a little higher than 
the latter. When a saturated solution, from 97*5° upwards, is sucked 
up into a bulb, the salt invariably crystallises and blocks up the capil- 
lary point whenever the bulb is removed from the solution, so that, in 
determining the amount dissolved from 97*5® to 100*8® (the boiling- 
point of a saturated solution of meremrio chloride), the following 
process was employed: — The small dry bulb (whoso contents at 0® 
were known) was plunged under the solution, and allowed to remain 
there till the liquid rose to the mark on the neck. The upper tube 
was then sealed, the bulb removed Irom the solution, and the outside 
wiped quite clean. The capillary tubes were then broken off at each 
end, the bulb broken in a beaker, and the salt dissolved in cold water. 
The small tubes were then ground in an agate mortar, and the mixture 
of glass and salt washed into the beaker. The whole of the salt being 
in solution in the beaker, it was only necessary to add a few drops of 
VOL. XXVI. 2 s 
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ammoziia, and estimate by standard cyanide solution. The following 
table gives the results of amounts dissolved and densities. The 
determinations were made almost without exception at each rise of 5^, 
and at each end, some intermediate ones were made. The densities 
were determined in the usual way, with a fine blown bulb, whose con- 
tents at 0® were accurately known. 


Tempera- 

ture. 

Per cent, 
dissolved. 

Specific 

gravity. 

Tempera- 

ture. 

Per cent, 
dissolved. 

Specie 

graviiy. 

O-OP 

4*09 

1*039 

60° 

16*23 

TfHII 

2-2P 

4-33 

1*039 

65° 

18 42 


4^ 

4 61 


70° 

20*81 


5® 

4-78 

1*041 

76° 

22 70 


10° 

4 85 

1*043 

80° 

26*52 


15° 

5*59 

1-045 

86° 

28-74 


20° 

5*93 

1*019 

90’ 

32-30 


25° 

6*63 

1-056 

95’ 

36-71 


30* 

7*17 

1*060 

96-6° 

87-82 


35° 

8*86 

1-067 

97-6° 

41-66 


4(y* 

9*72 

1-076 

99° 

62-61 

1*346 

45° 


1*083 

100° 

65-78 

1 354 

60° 

12-37 

1*089 

100-8° 

66-02 

1-867 


The curves in the accompanying iHustration are constructed from 
the above numbers, the continuous line referring to the amount 
dissolved, and the dotted line to the densities. The lateral numbers 
refer to the temperature, the upper to the percentage of salt dissolved, 
and the lower to the specific gravity. 


In conclusion, 1 may mention that of the two processes the volu- 
metric one is both more accurate and easier of application. It might 
be expected that the platinum basin used in the battery estimations 
would be seriously acted upon, but on dissolving off the mercury by 
nitric acid, the surface of the basin remains bright and clear, showing 
that the amalgamation is extremely superficial. The basin lost 8 milli- 
grams in ten estimations, showing a loss of eight-tenths of a milligram 
for each estimation, which is not much more than wonld be caused by 
cleaning it. The loss depends entirely on the nature of the basin, 
some specimens of platinum being much more easily amalgamated than 
others. 
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XXIY. — Note mi a Reaction of the Acetates upon Lead Salts, with 
ReniarJcs npon the Soliibility of Lead Chloride, 

By Fsedekick Field, F.E..S. 

When sodium chloride is added to either acetate or nitrate o£ load, if 
the solntioiis be snjBQlcieufcly concentfated, it is well known that a white 
precipitate is formed, and this is regarded as lead chloride. Bat 
chemists are perhaps not generally aware of the fact that if acetic acid 
he immediately added to ^e precipitate produced in the acetate solu- 
tion, the whole is entirely dissolved for the moment, but crystals of lead 
chloride speedily begin to form ; the precipitate in the lead nitrate 
solution remains unchanged on the addition of acetic acid. And 
forther, if to the clear solution, after the precipitation of lead nitrate 
by sodium chloride, any acetate be added, even in the cold, a cloudi- 
ness is immediately formed which gi*adually becomes a precipitate. 
This is particularly the case with copper acetate, which, if agitated 
with the solution above refeiTcd to, yields in fb few hours a copious 
deposit, perfectly soluble in acetic acid. It was thought at first that 
this might prove a characteristic test for the acetates, but experience 
showed that the formates and probably other members of that group 
yielded the same reaction. It occurred to me subsequently that it 
might be the insolubility of the acetates in sodium chloiido that pro- 
duced these somewhat singular results, and although cxpeiuments did 
not show that this was entirely the case, it suMciently proved that 
sodium chloride took an important part in the reaction, as copper 
acetate gives a precipitate in strong solution of sodium chloride. This 
docs not happen with ammonium, sodium, or potassium acetaio, yot if 
one drop of a lead salt be added, a precipitate is produced which is im- 
mediately soluble in acetic add. Formates and acetates can thus be 
easily distinguished from malates, tartrates, citiuics, phosphates, &c., 
the soluble salts of which yield precipitates watli load solutions, but ai^o 
insoliihle in acetic acid. But by far iho most sensitivo test for the 
presence of acetates and formates is the employment of a copper salt. 
When copper acetate is largely diluted with water and boiled, the 
greater part is decomposed; free acetic add is evolved, and black 
copper oxide predpitated, but even long-continued ebullition fails to 
effect entire decomposition. When, however, one-thousandth part of 
copper acetate is merely heated with sodium chloride, an immediate 
precipitate is produced, with formation of oxychloride of copper, which 
does not blacken or change colour after piolonged boiling. It is, of 
course, unnecessai*y to use this copper acetate. If a drop of any 
acetate be added to copper nitrate or chloride, and gently warned, 

2 s 2 
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especially in the presence of sodinm chloride, the reaction is very 
evident. Although it has been stated that formates and acetates 
behave similarly, an experienced eye can detect the difference. Formic 
acid gives a blackish-grey deposit, evidently containing free oxide of 
copper, whilst acetic acid yields a bright grass-green precipitate 
tmchanged by any duration of ebullition. 

Mr. Carter Bell, in an elaborate and interesting paper (Ghem, 800 . 
Journal, xxi, 350) on the Solubility of Lead Chloride, states the re- 
markable fact that this salt becomes less soluble when hydrochloric 
is added to a certain point, and increases in solubility when more of 
the acid is added. Pure water dissolves 0 946 or 1 in 120 ; with the 
addition of 1 per cent, hydrochloric acid, only 0 347, while with 14 p.o. 
of the acid 0*090 is dissolved, which is the maximum quantity. After 
the liquid becomes more acidided, the solubility of the salt increases, so 
that at 72 per cent, of acid it is more soluble than in water, and in the 
pure acid (sp. gr. 1*162) as much as 2*900 is dissolved. The reaction 
is rather different when sodium chloride is used as a solvent. My own 
experiments proved that the solubility of lead chloride in pure water 
was 1 part in 120, agreeing exactly with the result obtained by 
Mr. Bell. On the addition of sodium chloride to the extent of 5 per 
cent., its solubility decreased very considerably, and only 1 in 437 re- 
mained in solution. When, howev®^, the lead salt was digested with a 
concentrated solution of sodium chloride, it was found to be rather less 
soluble than in water, viz., 1 in 129. This fact can be exemplified in 
an interesting manner by the addition of solution of sodium chloride 
to an aqueous solution of lead chloride, when crystals of the latter are 
deposited, and vice versd, when water is added to a solution of lead 
chloride in concentrated sodium chloride. 

Although chemists are aware that when lead sulphate is treated 
with hydrochloric acid, lead chloride is formed and free sulphuric 
acid remains in solution, it may probably not be known how imme- 
diately even a cold saturated solution of sodium chloride decomposes 
lead sulphate. And it almost appears that at first there is not only 
an actual decomposition, but a solution, as 1 gram of lead sulphate dis- 
solves perfectly in 100 grams of solution of sodium chloride, and affser 
some hours deposits crystals of lead chloride. Sulphuric acid, or a 
soluble sulphate gives no precipitate with lead chloride dissolved in 
sodium chloride. Mr. Bell has also remarked upon the different forms 
of crystals of lead chloride, some being in fine needles and others in 
feathery plates. Both varieties can be obtained most beautifully by the 
following method. A solution of aniline hydrochloride forms lead 
chloride with difficulty ; indeed both solutions must be rather concen- 
trated before any reaction is perceptible. On leaving the liquid to stand 
some time, fine needle-shaped crystals are deposited, and if to the 
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zaother-liqnor a few drops of sodium chloride be added, a beautiful mass 
of iridescent scales is produced, differing entirely in physical structure 
from the former. An observation of no great importance may also be 
mentioned. When potassium iodide is added to a solution of lead 
chloride in sodium chloride, the precipitate is not amorphous, but has 
the brilliant spangly appearance which it presents when deposited from 
its solution in hot water. 

It may be mentioned in conclusion that the most sensitive test for 
the presence of an acetate or formate is a solution of copper chlo- 
ride in sodium chloride. When this is gently warmed and remains 
perfectly bright a very minute amount of either a formate or acetate 
yields a precipitate ; but it may be advisable to add a trace of lead salt 
and boil, as the phosphates, &c., of copper are more soluble in acetic 
add than the corresponding lead salts. 


XXV . — A Method of Deferonining the Specific Gravity of lAgvids mih 
Hase and Great JEIxactness. 


rxo. 1. 


By Hermann Speengbl, Dr. phil. 

The Laboratory for 1867 (p. 191) contains a paper on Specific Gravity, 
by Matthiesen and Hockin, in which the use of a small pipette is 
recommended in place of the specific-gravity 
bottle, when only a few centigrams of liquid 
are at the operator’s disposal. I also had 
independently, for a number of years, availed 
myself under all circumstances of pipotte- 
shaped vessels in preference to the usual 
specific-gravity bottle. But our instru- 
ments, and our way of using theni, differ 
sufficiently to justify me in giving a short 
description of my method. 

The form of my instrument, as shown in 
Pigure 1, is that of an elongated TJ-tube, the 
open ends of which terminate in two capil- 
lary tubes, which are bent at right angles 

in opposite dii-ections. The size and weight of this instrument should 
be adapted to the size and capability of the balance, in which it is 
to be weighed. As our usual balances indicate milligram when 
loaded with 50 grams, the D-tube, when charged with the liquid, 
should not be heavier (1000 grains = 64,799 grams). The instru- 
ment which served for my determinations, mentioned below, had a 



578 SPBENGEL ON A METHOD OE DETBRMININa THE SPECEBTO 


length of 17*7 cm. (7 inches), and was made of a glass tube, the outer 
diameter of which was 11 mm. of an inch). It hardly need be 
mentioned that the U-shape is adopted for the sake of presenting a 
large sui*face, and so rendering the instmment sensitive to changes 
of temperature. The point, however, which I wish to notice more 
particularly (for reasons explained below) is the different calibre of 
the two capillary tubes. The shorter one is a good deal narrower (at 
least towards the end) than the longer one, the inner diameter of 
which is about ^ mm. The horizontal part of this wider tube is 
marked near the bend with a delicate line (&). This line and the 
extremity of the opposite capillary tube (a) are the marks which 
limit the volume of the liquid to be weighed. 

The filling of the instrument is easily effected by suction, provided 
that the little bulb apparatus (as represented in Figure 2) has pre- 
^ ^ viously been attached to 

the narrow capillary tube 
by means of a perforated 
stopper, i.e, a bit of an 
india-rubber tube, tightly 
fitting the conical tubulns 
of the bulb. On dipping 
the wider and longer capil- 
lary tube into a liquid, suc- 
tion applied to the open 
end of the india-rubber 
tube will produce a partial 
vacuum in the apparatus, 
causing the liquid to enter 
the U-tube. A.s this par- 
tial vacuum maintains itself 
for some time (on account 
of the bulb, which acts as 
an air-chamber), it is not 
necessary to continue the 
suction, if the end of the 
india-rubber tube bo timely 
closed by compression between the fingers. When bulb and TJ-tube 
have about equal capaciiy, it is hardly necessary during the filling 
to repeat the exhaustion more than once. Without such a bulb, the 
filling of the U-tube through these fine capillary tubes is found some- 
what tiresome. The emptying of the U-tube is ^ected by reversing 
ihe action and so compressing the air. 

After the U-tube has been filled it is detached from the bulb, placed 
, in water of the standard temperature almost up to the bends in the 
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capillary tabes, left there antil it has assamed this teinperatare, and, 
after a carefol adjustment of the volume, it is taken out, dnod, and 
weighed. 

Particular care must be taken to ensure the correctness of the 
standard temperature, for (as I. shall show below) a mistake of 0*1° 
causes the weight of 10 c.c. of water to be estimated either too high or 
too low by 0*14 milligram, giving rise to an error in the 5th decimal, 
or making 100000 parts 100001*4 parts. Those determinations have 
been made in Dupre’s** apparatus, which, when furnished with a sensi- 
tive thermometer, allows "the fluctuations of temperature to be fixed 
within the limits of 0*01^. If many determinations had to be made T 
should avail myself of Scheibler’s (Zeitsohrift fur aualyUsclis OJieuiie^ 
vol. vii, p. 88, 1868) electro-magnetic regulator for maintaining a 
constant temperature. 

A peculiar feature of my instrument is the ease and precision with 
which the measurement of the liquid can be adjusted at the moment it 
has taken the standard temperature; for it will be found that the 
liquid expands and contracts only in the wider capillary tube, viz., in 
the direction of the least resistance. The narrow capillary tube remains 
always completely filled. Supposing the liquid roaches beyond the 
mark 6, it may be reduced through capillaiy force by touching the 
point a with a little roll of filter-paper. Supposing, however, that in 
so doing too much liquid is abstracted, capillary force will redress the 
fault, if point a be touched with a drop of the liquid under examina- 
tion ; for this gentle force acts instantly through the whole mass of 
the liquid, causing it to move forward again to or beyond the mark. 

As the instrument itself possesses the properties of a delicate bher^ 
mometer, the time when it has reached the standard temperature of 
the bath may be learned from the stability of the thread of liquid inside 
the wider capillary tube. The length of this ihread remains constant 
after the lapse of about minutes. 

In -sviping the instrument (after its removal from the bath) care 
should be taken not to touch point as capillarity might extinct some 
of the liquid ; otheiwise the handling of the insti*nmcnt requires no 
especial precaution. 

The capillary tubes need not be closed for the purpose of arresting 
evaporation, at least that of water. I have learned from the mean of 
several determinations that the error arising from this source amounts 
in one hour to milligram. 

In cases where the temperature of the balance-room is high and the 
expansion-coefficient of the liquid to bo examined is considerable, it may 
be found necessary to put a small cap (bead-shaped and open at both 

* A, Dupr5 and E. T, M. Page “On the Specific Heat,” &c. (PAiL Prans, 
1869, p. 608). 
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ends) over tlie extremity of the widsr oapillstry tube, for the purpose 
of retaiuing the liquid, which during the time of weighing might 
otherwise be lost, owing to its expansion. Raising the standard tempe- 
rature of the bath is another way of meeting this inconvenience. When 
a cap is used, the wider capillary tube need not be longer than the 
narrow one.* 

The nicety attainable by this method is very satisfactory. As a proof 
of this I beg to draw attention to the following two examples : — 

1. Six weighings in succession were made of the same sample of dis- 
tilled water, measured three times at 16", three times at 15®. The 
instrument was filled and emptied three times, while Dupre’s bath 
was raised and lowered to the desired temperature six times in succes- 
sion. The weighings were noted down after the instrument had hung 
inside the balance-case for ten minutes. N’o counterpoise was used in 
the shape of another similar U-tube. The results were these : — 



AtieP. 

Atl6“. 

U-tuhe + water*. 

41*9648 gram. 

41*9675 gram. 

D-tube = 

23-3832 „ 

23*3382 „ 


18*6316 gram. : 

18*6343 gram. 

Specific gravity .... 

1 : 

1*000145 


At 16". 

At 16". 

D-tube + water,. = 

41*9648 gram. 

41*96745 gram. 

TT-tube = 

23*3332 „ 

23*33320 „ 


18*6316 gram. 

18 63425 gram. 

Specific gravity .... 

1 : 

1-000143 


At 16°. 

At 16°. 

TJ-tube -f- water. . = 

41*9648 gram. 

41-9C?4 gram. 

TJ-tube. = 

23-3332 „ 

23-3332 „ 


18*6316 gram. : 

18*6342 gram. 

Specific gravity .... 

1 : 

1*000140 


Hoxb. — ^X his table shows that the instrament is obTiously applicable also to the 
exact determinatioiL of the apparent expansion-coefficient of liquids. 

2. A sample of water tahen from the Houses of Parliament on 
the 29th of March, 1873, as supplied by the Government Water 
Works near Trafalgar Square from an Artesian well 380 feet deep. 


showed at 15® 1*000794 sp. gr. 

while, after being boiled for J hour under the usual 
precautions, it showed 1*000711 „ 

Difference 0*000088 


* The instrament may be obtained from E. Cetti and Go., 11, Brooke Street, 
Bblbom, hondon. 
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On evaporating 100 grams of the water (unboiled), the solid residue 

was found to weigh 0*0835 gram, 

while the solid residue from 100 grams of water (boiled 

and filtered) weighed 0*0775 „ 

DifEorence 0*0060 gram. 

This water, although it contains a considerable amount of mineral 

matter, was chosen on account of its softness, for, by Clark’s test, its 

degree of hardness (unboiled) was * ... * 5'3 

(boHed) 0'75 


Difierence 4*55 

These data sufl&ce to prove that the well known precipitation of car- 
bonate of Hme through boiling (in this case 4*55 grains per gallon) 
was the main cause of lowering the specific gi*avity of the water 
after boiling. As we have learned fk)m example No. 1 that reliance 
may be placed on the correctness of the 5th decimal, the quantity of 
matter (with reference to the above difference 0*000083) which became 
insoluble might have been eight times less before its absence ceased to 
be 'indicated by such specific gravity determinations. Now the 8th 
part of 0*006 gram is 0*00075 gram, and represents the difference which 
refers to the solid residue from 100 grams of water. In other words, if 
we dissolve in 10,000,000 parts 75 parts, or in 1 litre of water 7*5 milli- 
grams, or in 1 gallon about ^ grain of mineral matter (such as car- 
bonate of Hme), its presence in the water can thus be ascertained 
quantitatively. 

If the varying constituents dissolved in natural waters influenced 
the specifio gravity of water to a Hko degree, the above method would 
give the readiest means for determining the amount of matter in 
solution, but an approximation only can thus be obtained. 

When, however, a solution contains only one unknown constituent, 
the relative proportion between tliis constituent and its solvent, can by 
means of this simple and quick analytical operation, bo ascertained with 
all the accuracy needed. 
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Modifications of the Spectnun of Chlorophyll under the 
Influence of Alkalis. By J. Chautaed (Compt. rend., Ixxvi, 
670—572). 

Asr alcoholic solution of chlorophyll mixed -with a few drops of solution 
of caustic potash or ammonia is very little changed. But by boiling 
with solution of caustic potash, the characteristic absorption band in 
the red is divided into two, whilst the rest of the chlorophyll bands dis- 
appear almost entirely. These two bands reunite on acidifying the 
liquid with acetic acid, and may be again separated by adding 
ammonia. 

W. A. T. 


On an Air Battery. By J. H. Gladstone and Alpbed Teibe 
(Proc. Roy. Soo., voL xxi, 24*7). 

It was shown by tbe anthors (Proc. Boy. Soc., vol. xx, 290) that when 
pieces of copper and silver, touching or connected by a wire, are 
immersed in an aerated solntion of pure copper nitrate, a decomposi- 
tion of the salt ensues accompanied by a deposition of cuprous oxide 
on the silver, with a corresponding solntion of the copper, and a flow of 
electricify through the liquid from the positive to the negative 
metal. 

The following formulae may render the reaction intelligible ; — 

Before contact — 

9uAg 4- O + O112NO3 4* 0 u 2 N 03 -f nOu; 

After contact — 

wAg 4 - CnaO + Cu 2 N 03 4- Cu 2 N 03 4* (w— 2)0u. 

The authors showed, moreover, that this decomposition takes place 
only when the oxygenised solntion of copper nitrate is in contact with 
the silver, and that it is independent of any action of free oxygen on 
the copper. 

It seemed of interest to examine, more fully, the electrical side of 
this reaction : hence the present commnnication. 

It will he apparent that if free oxygen conld be supplied to the 
solntion at the same rate as it combines to form cuprous oxide, the 
action would go on at about the same rate as long as any metallic 
copper remained. 



OTNERAIi AND PHrSIOAL OHBMISTRY. 


583 


To facilitate this as much, as possible, the authors arrange that the 
silver plate shall have a horizontal position jnst under the surface of 
the liquid in the cell ; and, in fact, they convert it into a small silver 
tray full of crystals of the same metal, which rise in projections above 
the surface. The copper plate lies horizontally under it, separated, if 
need be, by a piece of muslin, and connection is made by a wire as 
usual. Holes are made in the silver tray witli the view of facilitating 
the movements of the salt in solution. The solution itself may be con- 
tained in a shallow trough or saucer, and the whole arrangement put 
upon a wooden stand, the plates being attached to two uprights fixed 
in the stand. 

The best proportionate areas of the silver and copper plates were 
investigated. It thus appeared that an increase in area of the silver 
plates causes almost a proportionate increase in the current. It was 
also found that heat greatly increases the activity of this cell, a cell 
giving a deflection of 40 at 20® 0.," gave one of 250 at 60° 0. ; and the 
increase in the higher degrees of this range of temperature was much 
greater than in the lower. 

The strength of copper nitrate which gives about Uie maximum 
effect is 6 per cent. 

From the nature of the reaction it might bo expected that tlie 
current would gradually diminish on account of the using up of the 
oxygen in the neighbourhood of the silver. Such a diminution always 
does take place at first — agitating the liquid ought, under those circum- 
stances, to increase the action. It does so. 

It noight also be expected that upon breaking contact for some time, 
so as to allow of the absorption of oxygen from the air, the current 
upon again making contact would bo as strong, or nearly so, as 
originally. This also was found to bo the case. 

An experiment was made by putting a coll, with plates connected by 
a wire, under a bell-jar full of air over mercury. It was expected that 
the mercury would rise inside the jar from absorption of tlie oxygen. 
The mercury did nse, and the oxygen was so completely removed 
that a lighted taper was immediately extinguished in the roinaininff 
gas. 

Compaiutive experiments wore made with aerated and deaerated 
solution of copper nitrate. It was found that the amount of action in 
the latter case was small and clearly attributable to the difficulty of 
completely excluding air. 

Two experiments were made alike in all respects, except that in one 
case the cell used was filled with a solution simply deprived of 
oxygen, while the other cell was filled with a solution through which a 
current of OO3 had been passed for some time. The first was placed in 
the air, and gave a deflection of 110 rising to 116, but the second was 
placed in a vessel full of carbonic acid gas, and gave a deflection of 20 
which gradually fell to three. * 

It was proved experimentally that the cuprous oxide deposited on 
the silver was compensated by an equivalent solution of the copper 
plate. The cuprous oxide is sometimes deposited in crystals visible to 
the naked eye, and shown by a lens to be regular octohodrons. 

One cell having plates two inches in diameter was found sufficient 
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to decompose sucli metallic salts as tHe nitrates of copper, silver, and 
lead, platmnm being nsed for the negative electrode, and for the 
positive the same metal as existed in the salt experimented on. ^ Six 
cells were snJB&cient to decompose dilute snlphnric acid, and dilute 
hydrochloric acid pretty qnickly, copper electrodes being employed. 

The theoretical interest of this battery lies in the fact that it differs 
from all other galvanic arrangements, inasmuch as the binary com- 
ponnd in solution is incapable of being decomposed either by the 
positive metal alone or by the two metals in conjunction, without the 
presence of another body ready to combine with one of its elements 
when set free.’ 

Grove’s gas battery is essentially different from this, if the oxygen 
and hydrogen condensed on the platinum plates play the part of the 
two metals ; but it closely resembles this if hydrogen acts the part of 
the positive metal, and platinum that of the negative ; the dilute sul- 
phuric acid will then be decomposed on account of the simultaneous 
presence of the oxygen which can combine with the liberated hydrogen. 
Viewed in this manner, Grove’s gas-battery is only a special case of 
the reaction mentioned in the communication to the !l^yal Society, 
and the formulas will be : — 

Before contact — 

mPt 1 0 1 H 2 SO 4 I «H. 

After contact — 

mPt I H 2 O 1 B.SO 1 1 (u— 2)H. 

The practical interest of this arrangement lies in the fact that it is 
an approximation towards a constant air-battery. Should it ever come 
into use elsewhere than on the lecture table, it will probably be in the 
form of a combination of zinc and copper, with an aerated solution of 
2 finc chloride : for that arrangement has an electromotive foiue equal 
to six times that of the arrangement we have more particularly studied, 
and about three-quarters that of a Daniell’s cell. 

A. T. 


Contributions to Crystallography, By 0. Klein (Ann. Ohem. 
Pharm., clxvi, 179 — 200). 

(1.) Benzlujdroxamio acid, 'NB.2(G'iHs0)0. Bhombic, d : h : 6 = 
0*825563 : 1 ; 0*321707. Observed forms: 00 P, 00 Poo, Poo, Poo. 
Cleavage, perfect parallel to oc P 00 . 

Optical relations : Plane of optic axes = 5 c. Acute, positive median 
line perpendicular to 00 Poo. Strong double refraction. Dispersion 
= 0. 2B (mean value for white light) = 50° 2^'. 

( 2 .) Dibenzhydroxamic acid, lSrH( 07 H 50 ) 20 . Bhombic, d : 5 : c =: 
0*671972 : 1 : 0*319461. Observed forms : OP, ooPoo , ooPoo , 00 P, 
Poo , 2 Poo , Pod , 2 Poo . Cleavage, perfect parallel to ooP. 

Plane of ^ optic axes = 5 c. Acute positive median lina perpendi- 
cular to 00 P 00 . Strong double refraction. Dispersion p < v : 2E 
(mean) = 54° 35' for red, 56° 22' for blue light. 
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(3.) Tribernhydroxt/lamine, NCOtHsO)^©. Crystals very small, but 
well defined and transparent. * 

Monoclinic: d : & : c = 1 : 1*115835 : 0 334900 ; L == 83° 21' 20”. 
^Fundamental angles : — P : — P = 149° 24' ; cx) P : oo P = 90 3G ; 
— P : CO P = 118° 14'. Observed forms : oo P, •— P, P oo, oo P oo, 
00 P 00 . The first three forms are well defined and lustrous ; tbe rarer 
forms, oc P 00 and oo P oo, are striated, often also curved. The chai'aetor 
of the crystals is prismatic in the direction of oo P ; they cleave perfectly 
parallel to oo P oc. 

The plane of the optic axes is a e, that is to say, identical with the 
pl-ine of symmetry. The acute positive median lines for the difiFcrent 
colours are nearly at right angles to the plane co P oo in which the 
crystals cleave. Such a cleavage fragment, when viewed in air, shows 
one optic avis at the edge of the field of view ; in oil, two axial figui*es 
are visible. The double refraction is strong. Dispersion p < v, 

(4.) Benzainide, ]S'H 3 (CiH 50 ). — ^Monoclinic, d: 5 : c = 1 ; 0*228404 : 
1*016827 ; L = 89° 22'. Fundamental angles, OP : oo P oo = 90° 38' ; 
+ P 00 : 00 P 00 = 135° 10' ; 00 P : 00 P = 154° 16' in the orthodiagonal 
principal section. Observed forms : oo P, oo P oo, OP, + P oo, -f-|P oo. — 
The crystals obtained by fusion are almost always twins, whose twin-axis 
is the principal axis, and face of combination oo P oo. A solution of 
benzamide in ether often yields simple crystals together with twins ; 
an alcoholic solution for the most part, only simple crystals. The 
crystals are sometimes prismatic, elongated in the direction of ooP ; 
sometimes they have also short prismatic forms. Occasionally they are 
tabular parallel to oo P oo, and lengthened in the direction of the ortho- 
diagonal. They cleave perfectly parallel to oo P or, less easily parallel 
to Hh P 00 . The faces oo P and oo P oo have a strong lustre ; OP, P oo, and 
+■ |P 00 are more or less striated. The crystals are colourless, seldom 
quite transparent. 

The plane of the optic axes coincides witli the clinodiagonal principal 
section. The two principal directions of vibi*ation are so situated in 
this plane that one runs nearly par«dlel to P oo, the other nearly at 
right angles to it. The first of these directions is inclined to oo P oo at 
the angles 49° 53' and 130° 7', the obtuse angle being tmnod towni'ds 
OP. Dispersion p < v. 2H = 100° 15' rod; 102"* 10' blue. 

(5.) LuiPOGohaJtic Ohio) idr^ 0os01(,.12]SrH». — ^Monoolinic, d : S : r =: 
1 : 1*7115941 : 1*1128766; L = 57° 31' 9”. Fundamental nngles; 
OP: +Poo = n3°12'; +P: + Poo = 151° 45'; oo P : oo P = 127° 30'. 
Observed forms: OP, + Poo, -}- 2Poo, +P, 2?loo, oo9?oo, oo P, ooji3; 
more rarely + ^P, «Poo; as twin-face, + iPoo. The character of 
the crystals is sometimes tabnlar according to OP, sometimes prismatic 
according to oo P, in the latter case with felspathio development. 

The crystals seldom oconr as simple individuals, but frequently as 
some of which may bo referred to regular, so-called twin- 
combinations, in which either Ql), the twin-axis is the principal axis, 
and combination face cx) P oo ; or (2), the twin-axis is normal to 
-f* -IP 00 ; twin and combination-face + |;P oo. The combinations 
formed according to the first law arc contact-twins always implanted 
by the end which exhibits the re-entering dome-angles ; those foimod 
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according to the second law are either contact or intersecting twins. 
Besides these regular combinations, others freqnently occur which are 
formed with a certain regularity, but cannot perhaps be called twin- 
crystals in the ordinary sense of the word. Their structure may be 
understood by regarding them as formed according to the following 
law : — Twin-axis normal to the base ; combination- and twin-plane, the 
base ; angle of rotation 180°. 

The plane of the optic axes is perpendicular to the plane of symmetry, 
and the first positive median line is nearly at right angles to OP, while 
the second coincides with the orthodiagonal. 

The crystals of luteocobaltio chloride were previously measured by 
Dana,* and referred by him to the rhombic system. Klein discusses 
these measurements, and comes to the conclusion that the crystals, 
from their symmetry, angular relations, modes of twin-formation, and 
optical properties, really belong to the monoclinic system. 

(6.) Iffiireiine^ CHJNr20. — ^The crystals of this isomeride of urea 
have very smooth faces, which reflect moderately well, but after a 
few minutes’ exposure to the air, become dull, from absorption of 
moisture, and ihe previously sharp edges begin to melt off. The 
angular measurements are therefore attended with considerable difd- 
cuHw. 

The crystals belong to the rhombic system, d:l : 6 0*66563 : 1 ; 

1*12041. Pxmdamental angles : oo P ; oo P =s 113° 30’ ; jp oo : P oo = 

w P 

83° 30’. Observed faces ; oo P, P oo, more rarely OP, still more 
P 

rarely r*Q, Character prismatic in the direction of ooP. Colour 

white ; only the small crystals are perfectly transparent. No distinct 
cleavage perceptible. 

The plane of the optic axes is a 6 . The first positive median line 
is at right angles to &e peipendicular truncation of the acute lateral 
edge, and therefore coincides with h. Dispersion p < v, 

Yery remarkable is the occurrence in this body of the rhombic 

P 

sphenoid, 1 which is much more frequently developed than its 
P 

correlative, r -q. Here indeed it is impossible to overlook a ceitain 

tendency to hcmihediul formation, which is common to the two isomeric 
bodies, urea and isuretine ; in the former, as is well known, the quadratic 
primaiy pyramid likewise occurs as a sphenoid. 

The original memoir contains numerous angular measurements of 
<**%mystals above described, and is accompanied by figures. 

H. W. 

learches on the Ammonm-cohalt Bases, by Gibbs and Genth, 1856, p. 45, 
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On the Apparent Variability of Dnlong and Petit’s Law. 
By M. Hirn (Oompt. rend , Ixxvi, 191 — 194), 

Thb apparent deviations from Dulong and Petit’s law, wliiol. have 
lately induced some physicists to raise donbts as to its general validity, 
are shown to be due to a wrong dehnition of specific heat. If ^ 
total heat communicated to a body, A = mechanical equivalent of 
heat, h = f&al specific heat, e = external work performed by the ex- 
panding body, i = internal work done against molecular forces, 
cohesion, etc., and and h = the initial and final temperatures of tho 
body, then 

2 = ^ — ^l) + Ae + M. 

The ratio — - — was taken by Dulong and Petit as the measuro of 
t) 

specific heat, and is often spoken of as such, even now, instead of tlie, 
qaaMitij k, ^.e., the quantity of heat which actually contdlnites to tho rise 
of tenyperature. 



depend upon the temperature or upon the state of aggregation of the 
body ; it cannot therefore be expected to bo constant. If, novortholess, 
with twenty elementary substances, solid or liquid, it is found to bo 
nearly constant, we must, as in this case e may evidently be neglected, 
conclude that i, the internal work, is a function of the atomic weight. 

With sohds and liquids we have no means of determining e, and 
therefore cannot obtain the value of 1*, or the true specific heat. 

In the case of the three gases, hydrogen, oxygen, and nitrogen, we 
know the internal woik to be exceedingly small, and, as wo can measuro 
the external work e by their expansion, we have all tho required data 
for the determination of h, which is found to be invariable and abso- 
lutely identical. Thus Dulong and Petit’s law holds good in those 
cases where it can fiiirly be tested, and wo may infer tliat we should 
find it to be universally tme if, by the specific heat of a body, wo under- 
stood the total heat communicatod to it mmus that spent upon ex- 
ternal and internal work. 

B. S. 


Synapby of some Substances hitherto unixivestigated, espe* 
cially the Compound Ethers. By R. Souolz (Pogg. Ann., 
clxviii, G2— 76). V bb , 

As the terms cohesion and adhesion have had various meanings 
assigned to them, Prankenheim {Die Lelvre von der Oohasion, Breslau), 
proposed the term syna/phie^^ to indicate the attractive force which 
holds together the homogeneotis parts of a fluid, and that of prosaphle,"^ 
for the attraction which exists between fluids and solid bodies. After 
remari^g ^at liquids, in their behaviour towards solid bodies, may 
be ^vided into two classes, namely, those which wot thorn and those 
which do not^ and that their synaphy can be measured either hy means 
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of adhesion plates or by capillarity, the author gives a summary of ilie 
results of the observations which have hitherto been made^ on the 
cohesion and adhesion of liquid bodies, especially noticing the inilacnco 
of temperature. 

Considered with respect to this property, liquids may bo divided 
into three classes, the first of which includes only water, which has the 
highest synaphy of any known liquid; the second, compounds of 
organic and inorganic substances with water; and the third, anhy- 
drous substances, such as alcohol, ether, rock-oil, carbon sulphide, 
and certain volatile oils ; these are found to possess the lowest specific 
synaphy. 

The second part of the paper contains the author’s own obseiwations 
made with circular adhesion plates of the following materials : polished 
glass, ground glass, copper, brass, zinc, and mahogany ; also with capil- 
lary tubes of *98992 mm., *89452 mm., and *22298 mm. mdins respec- 
tively. 

Amongst the seventeen substances examined were eihylic oxide, 
nitrate, acetate, butyrate, and formate, potassium ferrocyanido and 
ferricyanide, ammonium chloride and sulphide, barium acetate, and 
water. Of these, water possesses the greatest synaphy and ether the 
least ; the synaphy of all the compound ethei*s is also very low when 

« p -■ ■ 

compared with other liquids. The formula, M = 

expresses the absolute synaphy of a given liquid, that is, the weight 
necessary to separate the adhesion plate reckoned in millionths of an 
atmosphere; p = weight necessary to separate a circular adhesion 
plate whose radius is r from the liquid; m = the pressure of ono 
atmosphere on a square millimeter = 10301 milligrams ; p = density 
of the liquid ; and d the capillary height in a tube whoso radius is 
8 millimeters. 

A table accompanies the memoir, giving the values of M and M : /> 
for each of the substances examined as deduced from the experiments 
with adhesion plates and with capillary tubes. As water between 0® 
and 4® presents an exception to the general law of expansion of liquids 
under the influence of heat, so does it present a similar exception 
with respect to its synaphy within this range of temperature. 

0. 111. G. 


On Double Decomposition in Absence of Water. 

By G*. Gtjstavson (Deut. Chem. Ges. Ber., v, 1101). 

Carbon tetrachloride and tetrabromide are not decomposed by water, 
and conseqnently if they are mixed with the chlorides and bromides 
BOCls, BOBra, BCI3, BBr,, SiCU, &o., the qnantity of those compounds 
can be readily ascertained by decomposing the product of the reaction 
with water and precipitating the solution with silver nitrate. It 
appears that the direction in which the reaction goes on depends 
chiefly on the atomic weights, inasmuch as compounds of elements 
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having a similar atomic weight are formed, 
given m a fnfcnre commnnication. 


Further details will be 
0. S. 


Besearches on. Saline Decompositions, By L. Joulin 
(O ompt. rend., Ixxvi, 558 — 502). 

It is a weD-established fact that when a solntion of alkaline carbonate 
is mbced with a solution of certain metallic salts, thoi'o is precipitated, 
according to circumstances, either a pure caibonato, a hydrocarbonate, 
or a hydrate. The author has investigated the circumstancos under 
which such double decomposition takes place. 

Observations were made with the salts of manganese, silver, cop]X)r, 
and mercury ; the details of the results obtained with manganese salts 
are regarded as typical. With equivalent quantities of manganese salt 
and alkaline carbonate, and at the ordinary temperature, the precipi- 
tate consists of pure manganese carbonate, and this is the case up to a 
dilution of -j^. Beyond this point, a mixture of carbonate and liydrate 
in indefinite proportions, results, the quantity of the latter increasing 
with the dilution and the temperature. 

In concentrated solutions an excess of metallic salt gives a pure car- 
bonate, but an excess of alkaline carbonate, under any circumstances, 
produces hydrate ; at zero, however, the quantity of hydrate produced 
is scarcely perceptible, even for an excess of 40 equivalents of sodium 
carbonate. 

The rapidity with which the reaction takes place was measui'od by 
filtering the liquor and titrating the uncombined alkali with standard 
acid. With equivalent quantities of the salts dissolved in a small 
quantity of water, 94 per cent, of the sodium carbonate was combined 
in five minutes, but the quantity so combined diminished steadily with 
the dilution, and when the original strength was reduced to 
11*97 por cent, of alkali entered into combination duiiug that interval. 
The immediate reaction is considerably retarded by an excess of one of 
the salts, and this retaidation persists about 24 hours for an excess of 
50 to 75 equivalents ; the previous addition of a quantity of sodium 
sulphate to the solution also slightly retards the immediate reaction, 

J. W. 


Physical Properties of Carbonic Anhydride. By G. Beckkaodl 
(Pogg. Ann., cxlv, 469 — 480). 

In a previous paper the author had dovolopod the equation— 

(1.) Pv = Ml + «0(1- -0, 

V 

in which P, v, a, t have their usual meaning, and B| = Ao(l + at ) — - 

= ^ where is the tension of the satumted vapour, and Y is its 

2 T 


VOL. XXVI. 
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spedfio volume. This equation, tlie advantage of wliioh consists in 
connecting the conditions of saturated and suporlieatod vapour, loses 
its application for temperatures above 31®, since Andrews has proved 
that above 36® carbonic anhydride behaves like a pornmnont gas — a 
result previously arrived at by the author by calculation from Jtogiiault’s 
number of the vapour-tendon of carbonic anhydride, inasmuch ns ho 
found that its density did not increase with increase of temperature. 
For various reasons the author compares how far his equation agrees 
with the experimental results even at temperaiui*c8 above 31®, and he 
arrives at the conclusion that it is probable that the function B dimi- 
nishes very slightly with increase of temperatui‘e. 

He also points oat that the deviation from Boyle’s law, caused by 
condensation of a small quantity of vapour on the sides of the vessel, 
mnst necessarily diminish with increase of the density of the gas, as 
then the difference in density of the bulk of tho gas and the condensed 
portion is reduced. 

B. S. 


Flames of Compressed Gases. By F. Bekbvidss 
(Ann. Ohim. Phys. [4], xxviii, 358 — 363). 

By means of an apparatns contrived by himself, and described in a 
previous commnnioation, the author has made some observations on 
the phenomena of compressed coal gas escaping in the form of a jot 
into the atmosphere. These observations can hardly lay claim to 
novelty. 

E. D. 


On the Reflection of Light from Transparent Bodies and 
from Metals. By G. Quincke (Pogg. Ann. cxlviii, 311 — 31?). 

On the Fluorescence of some Solid Hydrocarbons in Coal- 
tar and Petroleum Residues. By Henby Mobton (Pogg. Ann, 
cxlviii, 292 — 298). The chief results have abeady been given in this 
volume (p. 226). 

On Fractional Distillation. By J. C. Glasican (Phil, 

[4], xlv, 2?3 — ^2?6), A mathematical treatment of Wtinklyn’b thooi*y 
(p. 345). 

On the Action of Solid Bodies on Gaseous Supersaturated 
Solutions. By 0. Tomlinson (Phil. Mag. [4], xlvi, 276—283). 

Barometer with Self-registering Apparatus. (Dingl. polyt, J., 
cevii, 464). 

Improved Form of Grove's Battery. By H. Ybatbs (Dingl. 
polyt- J., cevii, 604). 

The Physometer, a New Instrument for Determining Vari- 
able Volumes of Air and other Gases. By P. Habting (Pogg. 
Ann., cxlviii, 143, and 214—270). ® 
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On an Acoustic IOmeter. By A, M, Matbb (Pogg, Aim., 
oxlviii, 287—292). 

A New Tlxermometer for Deep Sea Observations. By J. L. W, 
Dietbiohsost (Pogg. Ami., cidviii, 298—301). 

On a Water Air-pump, By MT. Jagn (Ann. Ohem. Pharm., 
Ixxvi, 208—212). 


Inorganic Chemistry. 


On the Systemlsation of Inorganic Chemistry. By L. Meter 

(Dent. Ohem. Ges. Ber., vi, 101 — 106). 

From the results of his experimental rescarehes, Thomsen concludes 
that iodic acid is either a blba^ic acid coniaining one atom of iodipe 
in the molecule, or more probably that it is qaadribasic and consists 
of HiIiOg.SHtO. To explain its constitution ho assurucs that it con- 
tains mo mad iodine and tetrad oxygen. Loihar Meyer strongly objects 
to these views ; he has already pointed oat {Vie Modermem T/uioriem der 
Ohemie^ 2nd edition) that tho thooiy of quantivalonco and the 
law of the linking of atoms liavc only been deduced from the composi- 
tion of gaseous compounds, and that it is not admissible to employ 
them for explaining the chemical constitution of solids and liquids. 
Before wo can use these theories for this purpose, they hiwe to bo 
modified considerably, and must be either enwged or restricted. Why 
should oxygen bo a tetrad and iodine, which forms tho eompoundfs 
ICls and lOii, only a monad? From our present stand-point, it 
appears much more rational to explain the constitution of iodio aeid 
ivom tho chemical nature of iodine and not from that of oxygon. 
Hondclejeff hoe shown that the composition of tho highest oxides and 
corresponding hydratos appears as a rcgulfir periodic^ fauction of tlie 
atomic weight, u tho elements ure arranged in the natural systom or 
according to the aumorieal values of their atomic weights- Tho position 
of each clement in this sysiem is Uioioforo a similar periodical function, 
the oauBc of which can only be looked fi>r in ilio cheinicnl nature of 
tho element itself. Thus wc have tho following natural families : — 


Si 

P 

S 

01 

Ti 

V 

Or 

Mn 


Ab 

So 

Br 

Zr 

Nb 

Mu 


Sn 

Sb 

Te 

I 

Pb 

Ta 

W 

— 


These elements form tho following hydrates, corresponding to the 
highest oxides* 

* ThoBo fomuto are not intended to express the luoleeuhu* weight, whidi, in 
most coses, is quite unknown. 
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H*Si»0, 

H 4 P 2 O 7 

£[4Ti206 



H^AsaOv 


04^111)207 

S4Sn306 

H4Sb207 

H 4 Pb 208 

04TaaO7 

H2Si205 

02 P 2 O 6 

HaTiaO* 

HaYaOs 



HaZr^Os 

HaXbaOe 

HaSUgOg 

HaSbaOg 

HaPbaOs 

HaTagOfi 


H*S,08 

04 O 12 O 9 

SiOrgOs 

040naO9 

04^^208 

04]Br2O8 

04 MO 2 O 8 

— 

00 

04 I 2 O 9 

HjSiO, 

02 OI 2 O 8 

02Or2O7 

020n2O8 

02 SO 3 O 7 

0200207 

02BraO8 

02Te2O7 

02 2 O 7 

02^20$ 


Although neither all these hydrates nor their corresponding salts aro 
known, we have a sufficient number of facts proving that &ese com- 
pounds form true homologous series, iodic acid, HilsOg, and its salts 
belonging to the same category as metasilidc add and metasilieatcs 
(augite, hornblende), titanic acid, metastannic acid, pyrophosphoric 
acid, metantimonates, normal and acid sulphates, chromates, <&c., whilst 
the acid H^IgOs corresponds to the metaphosphates, common antimo- 
nates, pyrosulphates, ffichromates, perchlorates, and permanganates. 

To explain the constitution of these compounds by the quantivalonco 
of the elements, we have to assume that silicon and titanium are 
tetrads^ phosphorus and vanadium — pentads^ sulphur and chromium — 
hexads and Corine and manganese Jie^fads. The composition of these 
hydrates can be expressed by the general formula ; 

H2n,X20B4.n> Or HnX O,, + 

S 

X being the atomic weight of an element, v its quantivalence as 
deduced from the highest oxide, and n a whole number, which 
generally does not exceed 4. The following table shows that this 
formula not only expresses the composition of the above compounds, 
but also that of &e oxides, hydrates, or salts of other elements : — 
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The composition of tiie hydrates corresponding to* the lower oxidee 
may be expressed by analogons formnles s— • 

^211X20^ 4 ti-ij or + j 

s 

H2ttX20v 4. ii*.4j or HnXCV+n . % 4c, 
s ’ 

The first of these includes the nitrites, phosphites, sulphites, and 
chlorates, and the second gives the composition of Schiiisenberger’s 
hypostOphurons acid, chlorites, Ac. 

Similar fonnulfB may also be used for estpressing the composition of 
the chlorides and oxychlorideSi But whether in these compounds o 
has the same value as in the oxides and hydrates cannot be decided at 
present. The fact that in most cases we do not know the chlorides 
corresponding to the highest oxides is no reason why the value of 0 
should not he the same for each element. 

It appears, however, moi^ convenient for the present not to identify 
this nnmber with the qaantivalence, and to cdl this empirical valuo 
“ the index of affinity,” in order to prevent the influence of any pre- 
conceived opiiiion« 

The above classification of inorganic compounds leads to a system of 
homologous and heterologous series, being quite analogous to that 
which G^hardt has introduced with so much success into organic 
chemistt^. 

It is, however, not yet possible to carry out such a system com- 
pletely I new critical researches are required, and chiefly of those com- 
pounds winch neither fit into the dualistio-electx'o-chemicail nor into 
the laical system. It is therefore most desirable that chemists 
should again pay more attention to the study of iuorganio chemistry, 
which lately has been so much neglected.^ The author and his pupils 
are at present engaged in a new examination of the chloridos and oxy- 
chlorides of sulphur and molybdenum. 

__ 0. S. 

ContribuUonfi to the Thooiy that bdcomds Active 

dttnng Slow Oxidation, By H. FtroAKowsKt (Dcut. Chotn, 

CreSi Ber., vi, 106 — 109). 

WuEX a small quantity of petroleum (boiling at 80'* to 100'’* and 
upwards, and of sp. gr. 0*67 to 0*68 at 22°) is placed in a capacious 
flask which is frequently opened and shaken, it acquires oxidising 
properties, and the air contained in the flask gives the oaone i*caction, 
This occurs in a few days at the summer temperature if the vessel is 
exposed to the direct rays of the sun, and more slowly at a lower 
temperature and in diffused daylight. The slow evaporation appears 
to play an important part. This petroleum, shaken np with a solution 
of po&sslum iodide liberates iodine from it, and paper prepared with 
potassium iodide and starch-paste acquires a blue colour when exposed 
to the air in the flask. It also decolorises indigo, gives a blue colour 
to guaicum extract, and exhibits the other reactionB of active oxygen. 
When the petroleum is shaken up with water, the latter remains 
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neutral, and when tested shows the presence of hydrogen peroxide ; but 
if the petroleum has romainod for a long time in contact with the air, it 
acquires an ai id reaction which it communicates to water when agitated 
with it. The aqueous solution is found still to contain hydrogen per- 
oxide, but it also reduces silver nitrate, thus indicating the prcsenco of 
formic acid. Petrolenm readily absorbs ozone — ^liberated from potas- 
sium porman^nate by the action of sulphuiic acid — and when agitated 
with water gives to it an acid reaction, whilst the solution reduces 
silver salts, hut the petroleum is not at once capable of liberating iodine 
from potassium iodide solution. When allowed to stand for 24< hours 
however, it acquires that property, and if it bo now agitated with 
water, the solution gives the charaetei'istic reactions of hydroffou 
peroxide. 

Similarly, pure benzene prepared from benzoic acid, and that portion 
of light coal oil boiling between 80“ and 100®, exhibit the same power 
of rendering oxygen active. Pure phenol mixed with water also 
acquires, in contact with air, the power of turning paper blue which 
has been prepared with potadsium iodide and starch paste. 

0. E. a 


Amount of Carbonic Acid in Atmospherio Air.. 

By W. Henneberg (Landw. Versuebs-Stationen, xvi, 70). 

Tub amount shown by P. Schulze’s determinations {Ghem. 8oc. Joar, 
[2], X, 608) was lower than that usually supposed j tho author’s experi- 
ments made during the summer of 1872 at Wcend confirm Schulze’s 
results. Seventeen determinations on a largo scale, made for tho pur- 
pose of respii*ation experiments, gave a mean of 3-2 volumes of 
carbonic acid per 10,000 of air, at 0“, and a pressure of 760 mm. 

R. W. 


Basicity and Constitution of Perlodio Acid. 

By Julius Tuomsun (Dcut. Ohem. Gcs. Bor., vi, 2—9). 

By treating a dilute solution of periodic acid with difibrent proportions 
of potassium hydrate, it is found to evolve most heat when Uie ratio is 
lOoLIfi : 2K1IO. The number of heat-units per molcoale of alkali is 
then 13300 which, like those exprobsing tho heat of noutraliHatioii of 
many ac.iJs, lies between tho limits 13150 and 13750. A further, but 
proportionately much smaller evolution of boat takes place on tho 
addition of moro alkali, but tho same phcoomonon occurs with ])hos- 
phoric, arsenic, sulphurous, carbonic, and other acids, wlien moro 
than the normal quantity of alkali is added. Periodic acid is thoreforo 
proved by dynamic analysis to be bibasic, supposing its moloculo to bo 
XObUs* 

Since, however, the three hydrogens in tlie formula IOiH 3 (OH) 2 , 
nob normally basic, are in many salts easily expelled by heat in tho 
form of water, this formula must bo doubled, and written 
as Elammolsborg has been led to write it. Tho acid is therefore 
qnadribasic and decatomic, and its boat of noutralisation is 4 X 13300 
units. 



596 


ABSTRACTS OF OHEMIOAIi PARERS. 


The nonnal periodates hare the fornmla — 

R^J^Os-SH^O, or R'' J2O9 3HaO, 

in wMch tlie water may be partly or entirely expelled by beat. Tbey 
are tbe semi-periodates of Rammelsberg. The solution of the normal 
potas ium salt has an alkaline reaction ; a solution of neutral reaction 
is obtained by adding three molecules of potassiuna hydrate to the 
quadrlbasic mdecule of the acid, but the solution is unstable, and 
deposits a crystalline salt even when dilute. 

There are three series of basic periodates which the author styles 
monobasic, bibasic, and tribasic, according as ^e hydrogen of one, 
two, or three of the molecules of water, in addition to the normally 
basic hydrogen, are replaced by metals ; — 


Monobasic 
Bibasic . . . 

Tribasic .. 


Pb3l20io* 2 II 3 O . 
!Zinjil 30 ii>S 30 . 
Ba«l20i2 
Agiol20i2. 


Periodic acid also forms a series of acid salts, the general formula of 
which is R'21308, and which, with the exception of the magnesium and 
strontium salts, are anhydrous. The constitution of these salts must be 
regarded as distinct fmm that of the normal and basic salts. Per 
those which are anhydrous are isomorphous with the perchlorates, 
and the formula of these must he R'2Cl208, since potassium per- 
chlorate is isomorphous with the permanganate K2Mn208. Besides 
this, the formation of the acid salts is attended with a remarkable 
thermic phenomenon, which this Tiew of their constitution explains. 
The conversion of the normal potassium salt into the acid salt is 
attended with the absorption of 8150 units of heat per moleculo of 
alkali, an amount far in excess of that occurring with any other acid — 
the corresponding formation of tho acid salt of sulphui*ic acid causing 
the absorption of only 935 nnits, of selenic acid of only 432, and of 
hydrofluoric and oxahe acids of only 290. hfow this unusual disappear- 
ance of heat may fairly be attributed to its consumption in the splitting 
up of the tetrabasic molecule of the acid in pi'csoncc of only two 
molecules of potassium hydrate, in such a way that tho throe wator- 
molecules and another one derived &om the two remaining hydroxyls, 
separate; 

BE4X209.3BE20 = £[ 2 X 208 “b 4 H 2 O. 

E. D. 


Constitiitioii of Periodic Acid. By A. Basabow 
(Dent. Chem. Ges. Ber., vi, 92—94). 

Thomsen, in his recently published memoir on periodic acid, has 
Reared the way to a correct conception of the constitution of this acid 
in defining it to be quadribasic and decatomic. But tbe author cannot 
agree with him in doubling the formula HsIOe, nor in his views as to 
the constitution of the acid and its salts. 

Periodic acid appears to be bibasic and pentatomic (B[0)jI0(0H),. 
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Three of the hydrogens arc like the alcoholic hydrogen of those organic 
acids the atomicity of which exceeds their basicity, and, like that 
hydrogen, can undergo metallic substitution. The salts of (H0)I03 
the author considers to be, not acid salts of periodic acid, but normal 
salts of motar-periodic acid, bearing the same relation to the periodates 
that the metaphosphates do to the phosphates. The silver salt 

(AgO)2lO(OH)3 becomes at 200° a salt of the acid (20)Il8l} 

this may be regarded as pyro-periodic acid. In all these compounds 
the iodme is septivalent. 

B. D. 

Boiling-point of Liquefied Sulphur Dioxide. By I. Piebre 
(Compt. rend., bexvi, 214 ). 

Melsens has recently stated that he was unable to determine accurately 
the boiling-point of liquefied sulphur dioxide ; the author recalls the 
results of his determinations made twenty-six years ago, which indicated 
— 8° as the boiling-point. The apparatus employed was very simple, 
consisting of a thin glass test-tube, 2*5 to 3 centimeters in &amoter, 
fitted with a cork perforated with two holes, one to allow of the passage 
of the stem of the thermometer, the other to contain a tube to carry off 
the gaseous sulphur dioxide. The temperature of the air boing above 
that of the (previously cooled) liquefied dioxide, the liquid speedily 
begins to boil, but the rapid cbuUi^on soon slackens from the cooling 
effect produced by the vaporisation ; thus a series of alteinate bursts of 
ebullition and slackening ensue, during which the thermometer varies 
only by O’ 15 ° to 0 ’ 20 °, the fluctuations boing smaller if the deposition 
of dew outside the tube be prevented by covering it with flannel. The 
experiment is made so easily, that it forms a convenient lecture illus- 
tration. The same mode of determination is applicable to all such 
liquefied gases as can be kept in an open vessel, t.c., which do not 
receive more heat from the surrounding media in a given time than is 
required to furnish the heat rendered latent by the volatilisation of that 
part of the Liquid which evaporates during that period. 

0. E. A. W. 


Production of Sulphuryl Chloride from Sulphuric Anhydride 
and Boron Chloride. By Q-. Gu st avs on (Dent. Chem. Oos. Bor., 
vi, 9 — 11 ). 

SuxiPUURYii chloride, SOiOla, has been obtained by the action of sunlight 
upon a mixture of sulphurous anhydride and chlorine, but not from 
sulphuric anhydride by the action ox either carbon totmchlorido, pbos- 
pboirus cblorides, or sulphur chlorides. Micbaelis has consequently 
been led to doubt the possibility of terming it from sulphuric anhydride. 
It can, however, be obbained by acting on this body with boion chloride. 
One atom of boron chloride and two of the anhydride heated togotbor 
at 120° for about eight hours, are converted into boron sulphate and 
sulphnryl chloride, which can be separated by distilling off the latter : 

2BOI3 -j- ^SOs 8SO2OI9 -|" BiOa.SOs. 
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The boron gnlphate was not analysed 5 it is a solid body, reacting 
violently with water generating stilphnric and boracic acids. I Eon tod, 
it fases with spurting, stilphtLric anhydride escaping in vapoui*, and 
boric anhydric remaining behind. 

Boron bromide yields by the same treatment, not stilphiiryl bro- 
xoide, but bromine and snlphnr dioxide. Silicinm chloride yields 


SsO^Cla. 


E. U, 


On tli6 Unicii of Anuuoxtia Nitrats with ABiiTLOXiia. 

By EnWAPD Diveps (Proo. Roy. Soc., xxi, 109—111). 

Ammonia nitrate deliquesces in ammonia gas at ordinary tcnipcral iirofl 
ntii^ pressures, forming a solution of the salt in liquefied ammonia. 

The liquid obtained varies in composition aecovtling to the tempera- 
ture and pressure. At a temperature of 23® and tho prossnro or tho 
atmosphere, it consists of about four parts of nitrate to one of ammonia 
by weight ; but under greater pleasure, or at lower tempoiatares, much 
more ammonia can be condensed by the nitrate. At 0 ® and tho pressure 
of the atmosphere, two parts of nitrate can condense one part of 
ammonia. lake an aqueous solution, the liquid boils when heated, and, 
when nearly saturated with the nitiutc, deposits crystals of it when 
cooled. It can also, like an aqueous solution, be heated above its 
boiling-point without boiling, and become supersatuiated with the salt 
without crystallising. During its decomposition, cold is mauifested, 
and during its formation heat is evolved, but not to a groat cxlent, 
because the heat given out by the liquefartion of tho ammonia is nearly 
all used up in the liquefaction of the nitrate. 

The specific gravity of the liquid varies, of couse, with its compo- 
sition. When it consists of two of nitrate to one of ammonia, it has a 
specific gravity of 1*0725 5 when it consists of four of nitrate to one of 
ammonia, it has a specific gravity of nearly 1*200. Its specific gravity 
can be calculated from its composition, by taking for the purpose 
1*5245 as the specific gravity of the nitrate, and *071 as that of tho 
ammonia. 

Li its rate of expansion by heat, the liquid rcsomhlos others which 
exist as such at ordinary temperatures, ratlier than those which, like 
ammonia itself, are retained as such only by gi»cat prcfesure. Its 
expansivity increases with the quantity of ammonia presenfc. 

rts action upon a great number of substances, principally inorganic, 
has been tried, and found to be for the most part like the actions ot 
dry ammonia and ammonia nitrate conjoined. The nitrate appears to 
undergo double decomposition with most salts, and tho ammonia to 
unite with nearly all, including the salts of magnesium, aluminium, 
iron, and manganese. The ammoniated compounds which do not 
dissolve in the Hqnid are very bulky. Nitrates, chlorides, iodides, and 
bromides are either soluble or are decomposed into soluble chlorides, 
&c., of ammonium, and insoluble ammoniated compounds of the metals. 
Sulphates, oxalates, chromates, and arsenites are insoluble, and phos* 
phates are nearly so. Phosphoric and chromic anhydrides do not act 
upon the liquid with the energy that might be expected, but combine 
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with the ammonia. Iodine disaoltee freely. Bromine generates 
nitrogen. Load salts, including Rulphato, chloride, iodide, and oxide, 
ore freely soluble as ammouiated oompotinda. l?latinoaa^ chloride 
dissolves freely as tetrammonio-platinous chloride. Potassium salts 
are very sparingly soluble. Alkalis and their carbonates decompose 
the nitrate ; so litharge, lime, and baryta. Calomel is converted 
into metallic mercury and a solnble ammoniated mercuric compound. 
Potassium, sodium, sino, and cadmium dissolve without liberating ^as, 
by reducing the nitrate to nitrite, potassinm inflaming. Magnesium 
slowly dissolves, liberating a little hydrogen, reducing the nitrate, and 
becoming pai*tly converted into Beetz’s black euboxido of magnesium. 
Methyl iodide is decomposed; butyric ether and chloroform are 
sparingly soluble without decomposition. Ether is insoluble, but by 
its contact causes the liquid to break up into its two constituents. 

It is a good electrolyte, ammonia and hydrogen appearing attho 
negative electrode, and nitrogen and ammonia nitrate at the positive 
electrode. 

Positive electrodes of silver, lead, copper, sine, and magnesium are 
dissolved by the liquid as (ammoniatod) nitrates. A positive electrode 
of mercury is converted into a compound almost insoluble in tho liquid. 
When tho oloctrodo is acted upon, tho generation of nitrogen docs not 
take place. 

B. D. 


AUotroplc T3ransfonnation.s of Phosphoras. 

By Tuoost and HAU'tBii!'UtJn»Lt4 (Oompt. rend., Ixxvi, 7(> and 219). 

Tub authors have previously established that the transformation of 
cyanic acid into cyainelido obeys diflbrent laws according as the com- 
pound is in tho stat»e of gas or of liquid, taking plnco niiicli rnoro 
mpidly and completely in tho latter caso. Wlion tho tonnion of tho 
Vapour becomes diminished to a certain minimum value, varying for 
each actual temperaiure, tho transformation ccascK} this tension is 
spoken of as the tension of and is cbtablishcd only after 

tho lapse of boino thno. 

Precisely the same laws hold good in tho case of phosphorus ; tho 
liquid element, at 280® for instance, is perfectly conipavnblo wiih 
liquid cyanic nrdd, becoming wholly Ininsformod iiilo red phosphoimb ; 
tho vapour given off at 200® is stable; but that formed at higher 
tempewituros becomes slowly and partially converted into rod phos* 
phorus, the pi*oduction of which ceab('H when llio tension athiins a 
given minimum : tho rapidity with which this change is produced is 
greater the higher tho tciaporaturo. 

At SCO® tho mean of several experiments gives 1*4 gram as tho 
weight of a litre of phosplioims vapour which remains in tho vaporous 
state after two hundred and forty hours* heating ; at 440° tlio weight is 
8'7 grams after thirty honrb* heating ; whence it is calculated that tho 
tonsion of transformation is 0*6 atraosidieros at 260”, and 1*75 atmo- 
spheres at 440”. This lattor value was obtained by Lomoino in 1871, 
this chomist flnding tho same result whether yellow or rod pliosphonw 
was employed as point of departure, just as the author found in 1868 
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that iihe tension of transformation of cyanic acid is tlie same whether 
cyanic acid itseK or cyamolide be employed as starting point. 

The maximum tensions of phosphorus vapour at these temperatures 
are much higher than the tensions of transformation : to prevent phos- 
phorus boiling at SCO*’, a pressure of 8*2 atmospheres must be exerted ; 
at 44s0® a pressure of 7*5 atmospheres. 

Other experiments made in tubes heated from the top downwards in 
a current of mercury or sulphur vapour, the phosphorus contained in 
the tubes being weighed after several hours’ heating, yielded the fol- 
lowing values for the maximum tensions of phosphorus vapour : at 
360®, 3*2 atmospheres ; at 440®, 7 3 atmospheres j values nearly 
identical with those obt^ed by the first method. 

To determine the maximum elastic force of phosphorus vapour, the 
authors employed the method above mentioned, viz., heating a tube 
terminating m a bulb and containing phosphorus in a descending cur- 
rent of mercury or sulphur vapour, tho bulb and tube being scaled 
and exhausted of air before commencing the experiment ; for higher 
temperatures the tubes were gradually raised into a vertical cylinder 
of iron closed at top and heated to a uniform temperature by a bath of 
melted lead. The following results were obtained — 

The maximum tension of phosphorus vapour is independent of the 
excess of phosphorus used, as long as the temperature does not exceed 
520®, but above this temperature the maximum tension is not obtain- 
able, because the transformation of the liquid phosphorus takes place 
so rapidly that there is not time for the maximum tension to become 
established ; whilst at temperatures above 550®, the tension observed is 
no greater than the tension of transformation, because the transforma- 
tion of the liquid phosphorus takes place more rapidly than its 
evaporation: at 580® this pressure amounts to 56 atmospheres, tho 
greatest pressure which the glass used could bear. 


lemperataie. 

Maximum tension. 

360° 

3*2 atmospheres. 

440° 

7-5 

487° 


494° 

18-0 ~ 

503° 

510° 

21-9 

511° 

26-2 

631° 

550° 

677° 

— - 


Tension of transfomation. 


0-6 

atmosphol'cs. 

1-76 

* » 

6-8 


10-08 


16-0 


81-0 

91 

56-0 



It should hence result that when phosphorus is volatilised in a vessel 
not at a uniform temperature throughout, the deposit of red phosphorus 
formed by the transformation of the vapour should be produced at the 
hottest part only ; by employing a long horizontal tube containing red 
phosphorus in the middle, sealed at e?^ end after exhausting the air, 
and heated to different temperatures in different parts, the hottest part 
bdng the middle, the authors succeeded in so regulating these tempe- 
ratures with respect to one another, that whilst only colourless liquid 
phosphoms was formed at one end, ^e other end was covered internally 
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pntlx an orange-red translucent film of amorphous phosphorus; to 
obtain this result the temperatures were — 

Middle of tube about 500° 

End where orange phosphorus appeared (heated 

in mercury vapour) 350° 

End where only hquid ordinary phosphorus ap- 
peared (heated in vapour of mercury bromide) 324° 

In another experiment flimilar results were obtained when the ends 
were at the temperatures 440° (sulphur boiling at ?G0 millimeters pres- 
sure) and 420° (sulphur boiling at 470 millimeters pressure) respec- 
tively. Hence the transformation of phosphorus vapour is in all 
respects analogous to that of the vapour of cyanic acid. 

The transformation of liquid phosphorus and that of its vapour, 
therefore, obey entirely different hiws ; and there is a great distinction 
between the phenomena of isomerio ir(Mh*iformation of a vapour and 
condensation of that vapour; the vaporisation of a body considered 
solely under two physical aspects (as water and ice) for example, is 
linuted by one single vapour-tension, whilst the volatilization of a sub- 
stance that undergoes isomeric (or allotropic) modification, as well as 
change of state, is subject to two different tensions. 

0. K A. W. 

Spontaneously Inflammable Hydrogen Phosphide from Phos- 
phonium Iodide. By 0. B>AMHi]LSBEBa(Deat. Ghem. Ges. Ber., 
vi, 88). 

Htoeogbn phosphide liberated from phosphom’um iodide bj^ solution of 
potassium hydrate is considered not to be spontaneously inflammable 
{Ohem. 8og,, J, [2], ix, 305). The author has, however, observed that 
it sometimes takes fire spontaneously. 

B. D. 

The Atomic Weight of the Cerium Metals, and the Salts of 
Geroso-ceric Oxide. By G. Bammelsbeeg (Dent. Chem. Gos. 
Ber., vi, 84 — 88). 

In consequence of the variation of some of the results of tho invostiga- 
tion of certain cerium salts by Zschicsche (J*. prakf. Oheen,^ ovii, 05) 
and by Holzmanu (ifi/tZ,, Ixxv, 330) fi’om those of his own researches 
(J^ogg. Ami , oviii, 40), and also on account of tho views put forward 
by Mendelejeff as to the atomic weights of cerium, didymium, and 
lanthanum, the author has re-examined some of the salts of cerium. 
His recent investigation confirms the accuracy of his former results, 
and these results, together with other points in the history of tho 
cerium metals, throw great doubt on the correctness of Mendelojeff’s 
views. 

The examination of the brown red ceroso-ceric sulphate has given 
results agreeing with the former ones obtained, suggesting the formula 
CesSeOsi H- 18aq., excepting in the quantity of water, which is bettor 
represented by a formula containing 3 aq. additional, namely ; 

OojSeOj* + 21aq. == 
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ZsolhieBclie expi'esses its composition by the formula— 

Ce,S.O,. + 2?aq. = } + 27a<i. 

The fc \70 formulss require almost the same amoimt of cerous sulphate 
and of ceroso-oerio oxide ; and, although there is some diffeMnce in 
the amounts of SOs required, this is of little use in determining the 
correct formula, because an exact estimation of the sulphuric acid 
cannot be made, as the salt only separates from solution in strong 
sulphuric acid. The choice of the formula must therefore rest upon 
the quantity of oxygen which the salt gives np in passing to the state 
of cerous sulphate. In Zschiesche’s formula this is i*epresonted by the 
centesimal 1*6 ; in the author’s by 1*13. Thei*efore, as the autlior still 
gets from 0*8 — 1*12 per cent,, and Zsohiesche also gets from 0*8 — 1*06 
per cent., the author still maintains the oorrectuess of his own formula. 

The double sulphate of ceroso-cerio oxide and ammonia, occax'ring in * 
red, well-marked monoclinio crystals, is beyond dispute a homogeneous 
s^t and not a mixture, its formula being, 

CeSOi > + 12aq. 

20 ©*S80„J 


The double nitrates of cerium with magnesium and with zinc, which 
orystallise iu isomorphous rhomhohedral forms from a mixture of the 
solution of ceroso-ceric hydrate in nitric acid with magnesium nitrate 
and zinc nitrate respectively, have a due red colour; hut this is 
derived from the red ceric mothOT-liquor. On rocrystallisation, they 
are obtained nearly colourless. Holzmann’s formula for them — 


2R'’lSr308l 

> + 15aq. 

Oe*N«0,sJ 


is incorrect. 


They are cerous compounds — 


0eN20a 



like the corresponding isomorphous salts of nickel, cobalt and man- 
ganese. 

MendelejefT has proposed to raise the atomic weight of cerium from 
92 to . 92, or 188, and, like H. Bose, to consider the higher oxide as a 
single oxide, OeO and then becoming OeaOa and CeOa. Ho also 
makes a similar alteration in the atomic weight of didymium, a nd 
writes its oxide D^Os instead of DiO ; while, lastW, he changes the 
atomic weight of lanthanum and writes its oxide LaOs instead of LaO. 
Thus didymium oxide is made analogous to cerous oxide, and lanthanum 
oxide to the higher cerium oxide. 

That 06^04 is OeO.GeaOa, and not a simple oxide (0e02 ; Mendelejefr) 
is shoTO by the composition of the brown-red sulphate and of the 
ammomo-Buljdiate, which are componnds of CesOs and 0650 ? respec- 
iively, and not of GcsOa (0e02j Mend.), It is true that CesOa sss 
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06500(00 = 138) may be written thus : Oe^Os 4* SOeO*, but oven ibis 
cannot be done with OosOt = CoioOaCOe = 138). 

Mendelejeff compares the reduction of ibe higher oxide to cerons 
oxide with that of TiOi to Ti203 ; but against this analogy is the fact 
that the higher oxido of cernm liberates chlorine from hydrochlonc 
add. Then, too, cerons oxide decomposes a solution of ammonium 
chloride, while a sesquioxido does not do so. Ceroso-cerio oxide 
crystallises like in the regular system : as OeO^ it ought to take 
the form of TiOs and Zr03. 

With regard to didymium and lanthanum, their isomorphism with 
cerium is beyond question, so that their oxides must bo analogous. 
The chlorides have ihe formulas OeaCla, Di3Cla, and LaCU when Co = 
138 ; yet they resemble eada other in the highest degree, are with 4aq. 
apparently isomorphous, and are quite distinot from the chlorides 
ItiCh and RGh} which are volatile and decomposed by vrater. 

E. D. 


Decomposition (Dissociation) of Mercuric Oxide by Heat. 

By Jacob Mybbs (Dout. Chem. Qos. Bor., vi, 11 — 16), 

The author has heated the carofully-pvcpared red modification of mor- 
enrio oxido for long periods in tubes oounoctod with a Goisslor’s pump, 
and finds, as he expected, from the looseness of tlio combination between 
morcniy and oxygon, that it accords but partially with Pfauudlor’s 
theory of dissociatiou. 

Bvideuce of decomposition was obtamod at 150®, but at 240® tho 
tension of tbo oxygen amounted to only 2 mm., and at 203® only to 
2^ mm. At those temperatures the maximum tension is soon reached, 
BO that the behaviour of the oxido is hero conformable with Pfanndlei**s 
theory. But at 350® and temperatures above this, tho tension was 
f >und to increase continually, though very slowly, and never reach a 
maximum, although the experiments lasted fur many hours, and the 
effects of longer heating were imitated by admitting oxygon into the 
apparatus. The rate of tho development of oxygen diininishcd, how- 
ever, as the expcrimoiit proceeded, owing, no doubt, to tho effbet 
of tho inoroasing tension of tho gfis, llic behaviour of tlio oxido is 
also exceptional, in that tho tousion is not diminishod by cooling, 
whether rapidly or slowly, 

E. D. 


Spontaneous Disintegration of Lead and Bismuth Alloys. 

By VoQEL (Ber. dor K. b. Akad. d. Wisseuschaffcen, 1872, 218— 

222 ). 

Some casts of coins in the University cabinet wore found to bo greatly 
oxidised, and the metal in ports so rotten as to crumble between tho 
fingers. The alloys were load and bismuth, containing 34, 14, and 12 
per cent, of the latter metal. Tho oxidised portion contained much 
lead carbonate, and some bismuth oxide. Tho action of tho atmosphere 
and the tendency of bismuth to assume a crystalline form, are supposed 
to have occasioned the disintegration. 
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Tlie author prefers to separate lead and bismuth b j adding excess of 
sulphuric acid to the nitric acid solution ; he then evaporates to perfect 
dryness, treats the residue with sulphuric acid, after some hours adds 
water, and separates the lead and bismuth sulphates by filtration. 
The volatilising points of the bismuth and leswi chlorides arc too 
near to allow of their exact separation by heating in a current of 
chlorine. 

R. W. 


The Purple of Cassius. By H. Debeat 
(Oompt. rend., Ixxv, 1025 — 102?). 

Macqtibe having observed that the purple of Cassius was deeper in 
colour the more gold it contained, considered it to be a mixture of 
stannic hydrate and metallic gold. But Pronst, finding that, when 
moist, it dissolved in ammonia, and that it did Jiot yield gold when 
treated with mercury, looked upon it as a trne combination, consisting 
of aurostannous stannate, mixed with varying proportions of stannic 
hydrate. 

The author considers both views to be wrong, and regards the 
purple as a ^^laike ” of stannic acid, coloured by metedlic gold ; and that, 
just as ordinary lakes will not yield up their colours to water, so the 
gold is prevented by its union with the acid from being dissolved out 
by mercury. Instead of preparing the purple in the usual way, it may 
he obtain^ by first precipitating stannic oxide by boiling together 
stannic chloride and sodium aceStte, then adding gold chloride and 
potassium oxalate, and again boiling, when metallic gold will be preci- 
pitated npon the oxide. A similar colour is produced if alumina bo 
substituted for stannic oxide. Thus it is considered as proved that the 
purple is simply an oxide coloured by gold. That the pui*plo should bo 
soluble in ammonia is not surprising, if it be admitted to be chiefiy 
made up of stannic oxide, which is soluble in ammonia in the cold. 
Elevation of temperature and desiccation, are preventives to the solu- 
bility both of stannic oxide and of the purple. Moreover, the solution, 
which always appears tm'bid by reflected light, slowly deposits metallic 
gold. The latter could not, therefoi*e, have been present as an oxido, 
since ammonia, in acting upon oxides of the precious metals, gives 
rise to products more or less complex, but the motal is never set 
fi:ee. 

In the assay of silver containing a little gold and tin, there is often 
observed, on dissolving the metal in nitric acid, a substance vory similar 
in appearance to the purple of Cassius. It is not, however, soluble in 
ammonia, and the author thought that this might he due to the metal 
having been dissolved in hot acid, just as staonic oxide, obtained by 
oxidising tin with hot acid, is also insoluble in ammouia. He therefore 
attacked, with nitric acid, at a very gentle heat, an alloy of silver, gold, 
and tin, and obtained a pu3:ple residue quite soluble in ammonia, 
riiowing the identity of this residue with the ordinaa:y purple. 

It dbould he added that the author seems to consider a Inke as 
standing midway between a mixture and a combination. 


B. j. a. 
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Note on Meta-vanadic Acid. By B. W. Gbbland 
(Okem. News, xxvii, 92). 

A SOLUTION of copper vanadate in aqueous sulphurous acid, after part 
of the latter is removed hy boilmg, deposits bnlliant yellow crystals, 
quite uniform, in appearance, and containing cupric oxide, vanadic 
^d, and sulphurous acid. These crystals rapidly change under the 
influence of air, and become dark green in colour. Although formed 
in a solution of sulphurous acid, they nevei'theless decompose when 
treated, after separation from their mother liquor, with fresh sulphurous 
acid, so that two kinds of crystals, brown and orange-yellow, are pro- 
duced. An excess of sulphurous acid dissolves the former and leaves 
the latter intact. After being washed and dried, they form mimuscopic 
scales of beautiful lustre and of a deep yellow-orange colour : they are 
free from copper and sulphur, and perfectly unalterable in the air. 
Heated to 130°, they lose no weight, but at a low red heat water is 
given off, and the residue consists of vanadium pentoxide, which fuses 
and crystallises after cooling. The composition of the substance, after 
being dried over vitriol is — 


Water (loss by heating) 8*73 

Vanadium pentoxide 91*06 

Impurities ...... •,.«•«.* ...... 0*21 


100*00 

These numbers correspond with the formula of meta-vanadic acid, 
VHOa. 

This vanadium bronze is essentially distinguished from the amorphous, 
brick-red hydrated vanadic add by its indifference to reagents. 

J* . B. 


Mineralogical CHeiuistify. 


The Red Zino Osdde of New Jerseyt By A. A. Hayes 
(Amor. Jour. Science [3], iv, 191 — 198). 

Thjb rich red colour of this mineral was thought by Borthier, in 1834, 
to be due to manganese dioxide. In 1845 the author ooncludcd that 
the colouring naattcr was specular bun ore. Dana accepted this opinion 
till the 5th edition of his Mmemlogy was issued, in which ho staled 
that, even with a high power, he could find no scales of red iron oxide. 
Oaroful examination now shows that the colour is produced partly by 
specular iron scales and partly by a micaceous mineral containbig silicon, 
zinc, calcium, iron, and molybdennm. This amounts to about 1 per 
cent., the remaining 99 per cent, being zinc oxide and manganous 
oxide. 

B. J. G. 


2 u 
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On some New Minerals containing Uranium. 

By Clbmeks Winkler (J. pr. Chem* [2], vii, 1 — 14). 

The minerals described in this paper were found at the opening of the 
“ White Hart ’’ mine, near Schneeborg, in 18?1. Tho methods of 
analysis adopted by tho author are given at length. 

UrcMfiosplicBrite. The brick-red hemispherical masses of this body 
decrepitate when heated, and break up into silky needles, having a 
transient brown colour. Two analyses of it gave the following num- 
bers : — 

"^2^3* Bi 203 » jBCjO. 

50-32 44*12 5*5G = 100*00 

50*88 44*34 4*75 = 99*97 

corresponding with the formula — 

Bi* 03 . 2 TJ, 0 , + 3HA or + SH^O. 

Waljpwrgln. Crystals of this body when heated to redness, assumes a 
brown colour, changing to dark-yellow on cooling, but they nciilior 
decrepitate nor change their form, nor yet lose brilliancy. When 
treated with nitric acid, they leave a white residue of bismuth 
arsenate, which dissolves on addition of hydrochloric acid. Two 
analyses gave — 

^i2^8‘ BgOa- AS2O5. BjO. 

61*43 20-29 11-88 4*32 = 97*92 

59*84 20*54 13*03 4*65 = 97*56 

Hence the formula is — 

5Bi.O.JLS*0, + 3TJ.Os.As.O, + 10H,0, 

Trogerite. The yellow crystals of this mineral give oH water when 
heated, and acquire at the same time a transient golden-brown colour 
and brilliant lustre, but do not change their form. I’ho igiviiod tv(>gorito 
when moistened with water breaks up into small glittering hiuiinfu, 
with slight detonation and rise of tempoi-ature. Throo analyses 
furnished the following numbers : — 


TJaOa. 

AsjO,. 

HjO. 

68*44 

18-48 

18-08 =s 100 00 

62*42 

18-83 

18-76 = 100-00 

63*76 

19-64 

14-81= 98-21 


which correspond approximately with the formula — 

+ 12HA or + 6HiO. 

ZemerUe. A mineral corresponding to copper-nranito, witlx arsenio 
add in place of pliosplioric acid. It gaye on analTsis — 

OttO. UjO^ HiO. 

7-419 55-86 20-94 16-68 sn 99-97 
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whicli iminbers coirespond with iihe £>nanla — 

0 u 0 . 2 U* 03 .As, 0 j + 8H,0, or oi(UO)!}^« + 

The autiiop, for the sake of comparison, analysed also a specimen of 
copper-nranite from Bedrath, and found it to contain arsenic acid 
partially replacing the phosphoric acid of the normally constitated 
mineral. Another specimen of copper-nranito fonnd very near to the 
“ White Hart ” mine was, howeyer, qtdte free from arsenic. 

Uranospinite, Together with zennerite there occurred small quantities 
of another mineral of light-green colour, which was found on analysis 
to correspond with calcium-xiranite having arsenic acid in place of 
phosphoric acid. The numbers found were — 

OaO. Tr 203 . AssOg4 

5*47 59T8 19*37 16*19 = 100*21 

Hence the formula — 

Ca 0 . 2 TJa 03 .ALS 206 + 8 H 2 O, or “h SH^O. 

The author has found that the last two minerals (zeunerite and 
uranospinite) may be formed artificially by mixing a solution of pre- 
cipitated copper carbonate, or of lime, in excess of ai'senic acid with a 
solution of uranium nitrate. The mixed solutions gradually deposit 
rectangular crystalline laminae having the composition of the natural 
minerals. 

J. R. 


CompositiozL of the Olivine and Serpentine of Snartun. 

By A. Hblland (Pogg. Ann., oxlviii, 329 — 335). 

The serpentine of Snarum contains a considerable number of gi'ains of 
fresh unweathered olivine embedded in its mass. Those grains ai-e 
sharply separated from the sei'pontine, no giudual transition from 
olivine to serpentine being ap]^rent> and wlicn the serpentine is 
coarsely pulverised, the grains of olivine may bo picked out quite free 
from serpentine. 

Analysis of the olivine and serpentine gave the following results ; — 


OliTine. Oxygon. Serpontino. Oxygon, 

SiOa 41*32 22*04 42*72 22*78 

MaOj 0*28 0*13 0 06 0*03 

PeO 2*39 0*53 2*25 0*50 

OrO 0*05 0*01 trace — 

MgO............ 54*69 21*87 42*52 17*01 


Loss by ignition , , 0*20 13*39 11*90 


98*93 100*94 

Specific gravity . . 3*22 2*53 

The oxygen-ratios are : in olivine, 1*01 : 1 or 1 : 1 ; in sorpontino, 

2 u 2 
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3*0? : 4 : 2'09 or 3 : 4 ; 2. Tb.e olivine is very pure; it is nn- 
ufaually free from iron, and has a veiy low specific gravity. 

If olivine can bo converted into serpeiitino without alloraiion of 
volume, the proportions in which the constituents are separated and 
taken up by the psoudomorphic process, can ho determined. The 
assumption that this transformation has taken place without change of 
volume is perhaps nob absolutely true, and the results of the calcula- 
tion are therefore only approximate ; nevertheless, they probably give 
to a certain extent a true picture of the transformation. If we 
mnltiply the specific gravity into the percentage of the constituents, 
we obtain (reducing the constituents to 100 parts) — 



In a cubic centimeter. 

Separated .*•. 

In percentages 


Oliyine. 

Scppontiiio. 

Taken up + . 

of Olivine. 

SiO,.... 

1'345 gr. 

1-071 gr. 

^ 0-274 gr. 

-f- 8-51 

M 203 . • • 

0-009 „ 

0-002 „ 

0-007 „ 

-f- 0-22 

FeO .... 

0-078 „ 

0-056 „ 

-f- 0-022 „ 

-f- 0-68 

CpO . . • . 

0-002 „ 

— 

-i- 0-002 „ 

-T- 0-05 

MgO 

1-780 „ 

1-065 „ 

— 0-715 „ 

22-20 

Water 

0-006 „ 

0-336 „ 

*+* 0-330 ,, 

+ 10-25 


8-220 „ 

2-580 „ 




The transformation of olivine into serpentine can take place there- 
fore only by loss of a portion of each of its constituents and a&snmption 
of water. 

It is interesting to compare the chemical constitution of the minct'als 
occurring with serpentine with the constituents sepai*atcd in the above 
transformation. The following minerals, in addition to olivine, are 
found on the serpentine bed ; talcspar or magnesite, hydrotalcite, qunrlz, 
mica, magnetic iron ore, and titamferous iron : these, as pointed out by 
G. ]^se, are probably products of the decomposition. The greater 
part of the magnesia separated in the transformation above described, 
is found in the talcspar, this mineral having been foimcd by the com- 
bination of the caibonic acid of the waters which decomposed ilio 
oKvine, with the magnesia and a small quantity of ii*on oxide. Another 
portion of magnesia, by combining with the alumina and with walor, 
has formed hydrotalcite. The separated constituents, together with tho 
alkalis of the water, may have fonned a mica, and tho separated silica 
and ferrous oxide may have furnished mateml for the quartz and 
magnetic iron oxide. No titanic acid has been found in tho olivine : 
but it is not improbable that the titaniferous iron may have pre-existed 
in the original oHvine, as its mode of occun’ence seems to show that it 
is older than the hydrotalcite, which indeed often forms a crust roroid 
the titaniferous iron. 

^ H, W. 

Buchonite, a Eock belonging to the Nepkelenite Group, 

By F. Sandbbrgeb (Munch. Akad. Ber., 1872, 203—208). 

This rook occurs on the Oalvarienberg, ne^ Poppenhausen, on the 
Steinberg, near Sinsheim in Baden, and in other localities, usually 
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as a dark groy» fine-grained mass, in wliioli are omboddod very thin 
laminsB of a micaceous mineral, giving to the •whole the appeai'ance of 
porphyry. Examination with a lens shows also white substances, some 
of which have a fatty lustre ; black, highly lustrous homblentlos ; and 
magnetic iron ore, often in well-developed octohedrons. In other very 
fine-grained portions which have undergone alteration and have a blue- 
black colour, the same minerals are seen only after etching with acid, 
or in microscopic sections ; then, however, angite and triclinio felspars 
also come to light, but in much smaller crystals than the mica and 
hornblende. All the sections likewise exhibit hexagonal and needle- 
shaped crystals, mostly embedded in the mica» which give the reactions 
of phosphoric add, and doubtless consist of apatite. 

In the variety from Poppenhausen, and loss frequently in that from 
Sinsheim, there occur ooai*se-grained masses free from magnetic iron 
ore, but containing hornblende in long prisms or radiating tnffcs of a 
raven-black colour ; nepheline having a faint fatty lustre ; orthoolase and 
mica ; occasionally also apatite and plagioclase ; chrysolite occurs 
sparingly in the Poppenhausen variety, more abundantly in that from 
Sinsheim. The mica forms hlack-brown hexagonal tables having 
almost a vitreous lu<itre; it contains largo quantities of ferrous and 
ferric oxides, but httlo alumina and magnesia, and much potash. 

Buchonito is distinguished from ncphclinito by the abundant and 
constant occuiTonoe of hornblende, and of a mica which is not identical 
•with biotite (true magnesia mica). Only the variety from Sinsheim 
has yet been analysed quantitatively, namely, by 0 . Gmolin {LeonharA's 
Beitrage^ i, 86 ), who found it to be composed as follows : — 

a. Gelatinising portion ; &. Non-gelatinising portion 5 6 . Total con- 
stitnents, according to Eoth*s calculation. 

SiOj. Al^Os. PeO. MgO. CaO. HagO. HgO. 

a . . 35*91 13*46 28*98 3*13 4*02 2*41 6*34 1-23 = 99*4? 

1.. G3-82 12*96 14*G8 4*18 4*14 — _ _ =99*72 

c.. 61*42 16*39 21*0t 8*68 4*09 1*07 2*37 0*65 = 99*61 

Phospboric acid, chlorine, and titanic aoid wore not detormined. 

The gelatinising is to the non-gelatinising pt^rtion in tho proportion 
of about 3: 4. 

The analysis is sufficient fco show the difference between buchonito 
and the neplielinito of tho neighbouring Katzenbuekol, tliis dilForoneo 
being most conspicuous in tho amounts of iron and alkidi. 

H, W. 


The Oompositioii of Guanos, their Alterations, and the 
pi^bable Origin of the Fossil Phosphates of the Lot 
District. By A. Baurkimont (Oompt. rend., Ixxvi, 646). 

Concretions of nodules are often met with in Peruvian and Bolivian 
guanos, which, after washing, consist almost entirely of calcic phosphate, 
and resemble very closely tho phosphates of the Lot diatrioi, with the 
exception of being rather moro ]V)rouB. The author thinks that the 
phosphates from tliis distiuct are, by their origin, guanos, tho ferric 
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phospRate and calcic carbonate, &o., wbioh they contain, having been 
introduced by the infiltration of water containing either theso substeinces, 
or others which, by double decomposition, have produced them. These 
phosphates and those from Sombrero do not contain fluorine, which is 
always present in Estramaduxa apatite. 

E. K. 


On a Mass of Meteoric Iron from Gape Colony. 

By L. Smith (Oompt, rend., Ixxv, 294-— 297). 

This mass, the fall of which was seen by a Dutch farmer at Victoria 
West, Cape Colony, in 1862, originally weighed 3'25 kilograms, and 
was pear-shaped, the larger end being smooth and rounded, the smaller 
end rough, as if the mass had been detached from a larger meteorite. 
The auihor has examined a portion of tJie mass, weighing 375 grams. 
It is compact, and shows at certain points on its surface a tendency to 
crack. The exterior is slightly oxidised, but fresh sections present a 
brilliant metallic appearance throughout. When treated with acids, 
the iron exhibits the figures of Widmannstadt, of the form often seen 
in meteoric iron rich in schreihersite, which mineral is, in fact, dissemi- 
nated through the meteorite in small masses bounded by straight lines, 
some of which are 10 — 19 millimeters long and 3 broad, whilst others 
are triangular or arrow-shaped. The meteorite contains also a kidney- 
shaped mass of pyrites, 38 millimeters long and 25 broad, enveloped in 
a coating of sdbreibersite ahont 1 millimeter thick. The density of 
the meteorite is 7*692, Analysis gave the following nnmhers : — 

Iron. Nickel, Cobalt. Copper. Phosphorus. 

88*83 10*14 0*53 trace 0*28 = 99*78 

J. R. 


Organic Chemistry. 


Application of Concentrated Ozone in Organic Chemistry, 
Ozobenzene. By A, Hotjzeau and A. Rbnard (Oompt. rend., 
Ixxvi, 572 — 674). 

Bt the action of ozone on pure benzene, fonnio, acetic, and other unde- 
termined acids ai*e produced, togelher with a peculiar substauco to 
which the authors give the name ozohemem. 

It is a white gelatinous body, which explodes violently when struck 
or heated. It undergoes rapid spontaneous decomposition. 

Ethylene, mixed with strongly ozonised oxygen, explodes violently. 
Concentrated ozone seems to have no action on methane at ordinary 


W. A. T. 
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Nitro-Compounds of the Patty Series. V. 

By V. Meter and 0. Wubsteb (Dent. Obom. Ges. Ber,, vi, 94 — 96). 

The product obtained by tbe action of bromine on sodium nitro-ethano 
(this Journal [2], xi, 261), is a mixture of nitro-etbane, monobromo- 
nitro-etbane, and dibromonitro- ethane. 

Monohrommitro-ethome, CH 3 — CHBr(NOp, can be obtained nearly 
pure by a long-continued fractional distillation. It is a very heavy oil, 
smelling like cbloropicrin, and boiling at 145® — 148®. It dissolves in 
strong aqueous potash or ammonia, ■with evolution of heat, and yields 
crystalline compounds with a concentrated soda- solution and alcoholic 
ammonia. These salts, however, always contain some metallic bromide 
and for this reason it is impossible to purify the cmde monobromonitro- 
ethane by dissolving it in alkalis and precipitating it with acids, the 
product thus formed having a less constant boiling point than the 
original substance, and leaving on distillation a residue, which decom- 
poses with deflagration and formation of a dense black smoke. 

Dibromonitro-ethme^ OH 3 — CBra(N 02 ), has no acid properties, and 
can easily bo obtained pure by treating the higher boiling fcaction with 
potash. It is a limpid, mobile liquid, having the same pungent smell 
as the monobromo-compound, and boiling at 162® — 164°. 

0. s. 


On a Compound of Sugar and Potassium Chloride. 

By On. Viollettb (Compt. rend., Ixxvi, 485), 

The author has obtained the compound OisHsoKOlOu, in permanent 
crystals sufficiently large for measurement. He finds it to be isomoiv 
phous with sugar. 

J . B(. 


Dextrin. By 0, Barpobd (J. pr, Ohem. [2], vi, 334 — 342). 

The autlior’s researches show that pure dextrin undergoes alcoholic 
fermentation by the action of yeast alone. The fermentation hikes 
place much more slowly than that of sugar ; increase of toinpernturo 
hastens the action cousiderahly. Xu this process the dextrin is 
seemingly converted directly into alcohol without previous formation of 
gmpe-sngar. Carbon dioxide is the only gaseous product of the 
reaction. 

The author states that 200 c.e. of a solution of one pai‘t crystallised 
ncutiu,! copper acetate in 15 parts water, to which avo added 5 c.c. of 
acetic acid (containing 38 per cent, tmo acid), when heated with 
doxti'in, is not reduced ; but that if oven -xV per cent, of grape-sugai* be 
present, cuprous oxide is precipitated on boiling the liquid and leaving 
it at rest. This reaction was used by tbe author to test the purity of 
the dextrin employed in his experiments. 


M. M. P. M. 
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The Sucrocarbonates of Iiime. ByP. HoasiN-DEON 
(Bull. Soc. Chim, [2], xix, 65 — 72). 

It is well knowii tliat when a current of carbonic acid is passed into a 
solution of one of the snerates of Kme either alone or mixed with a 
moderate excess of sugar, the gas is at first absorbed without the pro- 
duction of any precipitate. But in operating at a sufficiently high 
density, according to the composition of the sucrate, the whole mass at 
a certain stage suddenly becomes converted into a jeUy ; by continued 
passage of the gas, this jelly is destroyed, the whole of the lime being 
precipitated as carbonate, and sugar being left in solution. If the magma, 
Tnndft in the cold be heated, a certain portion of calcium carbonate is 
thrown down, and a calcium sucrate containing an excess of sugar left. 

M, Horsin-Deon adduces his reasons for considering that a great 
number of distinct and definite compounds are formed under the 
varying conditions of concentration, proportion of lime to sugar, tem- 
perature, <fcc., but does not quote any experiments on which his con- 
clusions are founded. The equations contained in the paper are some- 
what confusing, since the two sides do not always agree, and 
consequently an abstract of the body of the paper, as it stands, would 
convey no idea of the author’s meaning. 

C. H, &• 


Action of Fuming Nitric Acid on Acetochlorhydrose, 

By A. Collet (Compt. rend., Ixxvi, 436 — 488), 

AoBTOCHLORHTDaosB, a body formed by the action of chloride of acetyl 
on glucose, offers, by reason of its greater stability, an easier means of 
obtaining other derivatives of glucose than glucose itself. By sub- 
mitting this body to the action of nitric acid, the author has obtained 
a crystalline compound which he calls acetonitrose. This substance is 
prepared by dissolving acetochlorhydrose in 15 to 20 parts of fuming 
nitric acid, both being previously cooled to 0®, and after two or three 
hours pouring the solution into ice-cold water. The white fiocculont 
precipitate thereby formed collects in the form of a heavy fine powder, 
consistiug of acetonitrose and unaltered acetoclilorhydroso. After 
drying in a vacuum, the produce is pui’ifiod by crystallisation from 
ether or alcohol. 

Acetonitrose crystallises in oblique prisms or largo rhombic tables. 
It is insoluble in water and tasteless. It bums bnlliantly when heated 
on platinum foil, but does not explode either by heat or by percussion. 
It fuses at 145® without decomposition. Its sp. gr, at 18° is 1‘3^7. 
It rotates a ray of polarised light to the right; [ct] j = 159®. When 
heated to 1 00° with water or alcohol in close vessels, it undergoes 
decomposition, yielding a l>ody which reduces cupropotassic tartrate, 
and is blackened by alkalis. Its formula deduced from analysis is 
CeHi/O (021^802)41^08, which is that of acetochlorhydrose in which the 
chlorine is replaced by the group NO3. This formula is confiimed by 
the fact that the substance evolves ammonia when submitted to the 
action of n^cent hydrogen, showing that it is an ether of nitric acid, 
and not a nitro-substitution product. 


J. R. 
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The Preparation of Acetic Acid, By P. Mohr 
(W. Report. Pharm., xxii, 28 — 32), 

The author’s statement that one equivalent of sulphuric acid is suffi- 
cient for the decomposition of sodium acetate has been called in question 
by Hager, wbo states that, for the complete separation of the acetic 
acid at its own boiling point, two equivalents of sulphuric acid are 
required ; and he also states that when only one equivalent of sulphuric 
acid is employed, the temperature required is so high that a portion of 
the sulphuric acid is reduced to sulphurous acid, and an empyreumatic 
odour is communicated to the product. 

The author has now repeated his previous experiments, and finds 
that by distilling sodium acetate with one equivalent of sulphuric 
acid, 95*9 per cent, of the theoretical amount of acetic acid is obtained 
in the pure state, perfectly free from sulphurous add. 

Moreover, acetic acid may be obtained by distilling a mixture of 
potassium bisulphate and sodium acetate, and glauber salt is not de- 
composed when acetic acid is distilled from it. 

T. B. 


The Freparation of Acetic Acid. By L. A. Buchker 
(N. Report. Pharm., xxii, 32 — 35). 

At the request of Dr. Mohr the author has investigated the decompo- 
sition of sodium acetate by sulphuric acid, and he finds that one 
equivalent of sulphuric acid is sufficient for the decomposition of the 
sdt. The acetic acid obtained was quite freo from empyreumatic odour 
and sulphurous acid, but it contained a trace of sulphuric acid which 
doubtless arose fi:om a slight bumping which took place at the com- 
mencement of the distillation. 

A quantity of sodium acetate was treated with 1 equivalent of sul- 
phuric acid, and the mixture was allowed to remain in a warm place 
until all the aoetic acid had volatilised, when the residue was found to 
consist of sodium sulphate without a trace of ocetaio. 

T. B. 


On the Freezing-points of Mixtures of Acetic Acid and Water, 

By B. Grihaux (Oompt. rend., Ixxvi, 486 — 489). 

The addition of water to glacial acetic acid lowers the freezing-point 
down to a certain limit, beyond which the further addition of water 
raises it. The author has endeavoured to ascertain this limit by 
experiment. He introduced mixtures of acetic acid and water (in 
proportions determined by weighing) into a small tost inbo furaished 
with an alcohol thormomeier, tho zero-point of which was verified 
every day, and placed the arrangement in a freezing-mixture. When 
the thermometer had sunk some degx’ccs below tbo expected freezing- 
point of tbo mixture, the tes1>-tubo was shaken to cause solidification 
of its contents, and tho highest point to which tho thermometer 
rose at the moment of crystallisation was read off. Tho standard aoetic 
acid employed solidified at 14*4®, and hence, according to Rudorff’s 
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tables, contained 1*25 p.c. of water. The following numbers were cal- 
culated on this assumption : 


Water. 

Acetic 

acid. 

Temp, 

observed, 

mean. 

Water. 

Acetic 

acid. 

Temp. 

observed, 

mean. 

V'81 

92*69 

+ 6*4° 

49*38 

50 *62 

- 10*8P 

13*25 

86*75 

- 1*4“ 

66*64 

43*46 

16*4“ 

23*52 1 

76*48 

11*7“ 

61*68 

88*22 

14*6“ 

31 *18 

68*82 

19 'OP 

69*23 

80*77 

10*9P 

33 *56 

66*44 

20*6° 

76*23 

23*77 

8*2° 

88 ‘14 

61 *86 

24*1“ 

79*22 

20*78 

7*2P 

44*50 

55 50 

22*3=“ 

81*89 

18*11 

6*3° 


The lowest temperature, as is seen, corresponds to a mixturo con- 
taining 37 or 38 p.c. of water, that is, to an acid represented by tho 
formula C 2 H 403 -H 2 H 2 O. 

The temperatures observed are relative rather than absolute: in 
general, the point of solidification is rather higher than the melting- 
point. In a comparative experiment with pure water, tho freezing- 
point was found to be 0*8® with a thermometer verified by means of 
melting ice. J. R. 


Action of 2iinc on Acetyl Chloride. 

By D. Tommasi and Q-, Qxieskevii«IiE (Compt. rend., bexvi, 496). 

G-eehabdt obtained by this reaction a brown amorphous product, 
together with zinc chloride ; the authors have obtained a body which 
they term acetylide, its formula being CieHnOi ; it may bo purified by 
evaporating off the excess of acetyl chloride, dissolving tho I’esidne in 
alcohol, and precipitating with water, the process being repeated several 
times. It is soluble in alcohol, ether, hyctochloric acid, fuming nitric 
acid, acetic anhydride, and chloroform ; it does not reduce cupropo- 
tassic tartrate : bromine combines with it. 

The authors consider that this body is formed, together with water 
and acetic acid, by the reaction — 

^CAoici ^ SZnCla -f- 2 H 2 O + 20JSil0i + OwHwOa, 

and attribute to it the structure — 

2 ( CsB^O — 02H2r^C2H2 — 02Hjr— 0.) 

0. R. A. W, 


Production of Propionic Acid by means of Carbon Oxide, 

By M. Bbbthblot (Bull. Soc. Chim. [2], xix, 160). 

Reebbuisg to a recent paper of Hagemann’s on this subiect 
80c, J<mm. [2], ix, 148), Berthelot points out that the results arrived 
at by the author were the same as he had himself previously made 


J. E. 
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Propionic Acid. By Is. PtBinaB and B. Puohot 
(Ann. Ohim. Phys. [4], xxviii, 71 — 86). 

After a quantity of the propyl alcoliol whicli is produced during fer- 
mentation had been prepared in the pure state, the propionic acid 
resulting from its oxidation was subjected to examination. 

When powdered potassium dichromate is added gradually to a 
mixture of water, sulphuric acid and propyl alcohol, the principal pro- 
duct is propylic propionate, this being readily decomposed by caustic 
potash into propyl alcohol and propionic add. The authors prefer to 
prepare propionic acid by gradually adding a mixture of propyl alcohol, 
water, and sulphuric acid to a solution of potassium dichromate to 
which sulphuric add has been added. The reaction being terminated, 
the mixture yields dilute propionic add on distillation. In order to 
obtain the acid in a concentrated form, its potassium salt is treated 
with sulphuric acid diluted with a small quantity of water, the whole 
being kept for some time at a temperature of about 80“, when the pro- 
pionic acid separates as a yellowish liquid which may be decanted from 
the saline residue. The crude add thus obtained, crystallises on 
cooling, but after distillation it no longer possesses the property of 
crystallising at the ordinary temperature, the crystallisation being 
apparently facilitated by the presence of a small quantity of potassium 
bisulphate. The acid thus obtained yields on fractionation the acid 
G 3 H 6 O 2 (called by the authors the monohydrate, OeHsOJElO) in the pure 
state. It boils at 141‘5 under a pressure of 760 mm., and possesses an 
odour recalling that of glacial acetic acid and that of pure butyric 
acid. Its spemfic gravity is 1-0148 at 0®, 0*0607 at 49-6 , and 0-9062 
at 09*8®. JBVom these ^ta a table has been constructed which gives 
the specific gravity for each 10® between 0® and 140®, and also shows 
its volume at each of the given temperatures. 

The barium salt may bo obtained in largo crystals by allowing its 
solution to evaporate spontaneously, or as a granular powder consisting 
of small crystals by cooling a hot solution, Tho crystals dried by the 
heat of the sun were found to retain one molecule of water 
2(aH502)Ba.H30. 

The silver salt was obtained by doublo decomposition between 
barium propionate and silver sulphate. It ciysijalliscs fram water in 
masses of fiuo silky needles containing no water of crystallisation. 
During solntion in water, tho crystals exocuto gyratory movements. 

. T. B. 


New Researches on Butyric Acid. By Is. Pcbrre and B. Ptjchot 
(Ann. Chim. Phys. [4], xxviii, 3G3 — 382), 

The authors being in possession of a largo quantity of pure hntylio 
alcohol of fermentation, have prepared butyric (isobutyric) acid from 
it by oxidation with chromic acid mixture, with the view of reconciling 
what they regard as tho disci-opant statements of former observers 
regarding its physical properties and those of its dorivatives. 

By oxidising the alcohol with potassium diohromate and dilute sul- 
phuric acid, they obtained a product consisting chiefiy of butylic 
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butyrate : this was converted by treatment with potash into potassium 
butyrate; and this salt distilled with dilute sulphuiic acid yielded 
aqueous but 3 rric acid, from which, by a series of fractional distillations, 
pure butyric acid was obtained. The acid thus prepared boiled at 
166*5® under a pressure of 760 mm., and had a density of 0*9697 at 0®, 
0*916 at 52*6®, 0*8665 at 99*8®, and 0*822 at 139*8®, agreeing in fact 
exactly with the isobutyric acid obtained by MorkownikofT, whose 
experiments published in 1805, the authors do not mention. The 
ethylio butyrate prepared by Pierre and Puchot likewise agrees very 
nearly in its physical properties with that obtained in like manner by 
Morkownikoff. 

ITormal butyric acid prepared either by oxidation of normal butyl 
alcohol or by the fermentation of sugar in contact with putrid curd, 
boils at a much higher temperature, viz., at about 164®, and has like- 
wise a higher specific gravify, as determined many years ago by Pclouzo 
and G-Alis, by Pavi’e and Silbermann, and by Pierre. 

Nevertheless, the authors do not appear to consider the existence of 
two modifications of butyric aoid as distinctly proved (see p. 379 of 
their memoir) ; and as their acid agrees nearly in physical properties 
with the bui^c aoid obtained by fermentation of sugar, wbioh was 
examined several years ago by Kopp and by Delffs, and found to boil at 
166®, they appear to regard this latter as the pure butyric acid, and tlie 
add of bigber boiling point obtained in the same manner, as an impure 
product. As, however, the butyric acid of fermentation boiling at 164® 
agrees in its properties and those of its derivatives with tho acid 
obtained by oxidation of normal butylio alcohol, it is more probable 
that the fermentation acid boiling at 150° examined by Kopp and Dolffs 
was an impure product contaminated with lower homologues, unless 
indeed it should be found by further investigation that isobutyric as well 
as normal butyric acid, can be formed by the fermentation of‘ sugar. 

The authors also compare the physical properties of their butyric 
acid with those of the normal butyric acid and isobutyric acid described 
by Grunzweig (p. 376 of this volume), who found that tho ■normal 
acid boils at 157° — 160° under a pressure of 716 mm., and tho iso-acid 
at 149° — ^151° under a pressure of 718 mm. Now PioiTO and Pnohot's 
acid boiled at 156*5°, and they regard it as a Bomowhat I’C'inarkablo 
circumstance that butyric acid prepared with all possible care from 
pure materialB should boU at a temperature about half way Iwiiwocu 
the boiling points of normal and isobutyric acid as given by Urunzweig. 
But they omit to notice that the boiling point of iboir own acid is 
given for the pressure of 760 mm. at which the boiling point of tho 
normal add, as determined by several observers, is 164°, and that of 
the iso-acid abont 165°. 

The results given in the authors’ paper are very valuable as exact 
determinations of carefully prepared isobuiyidc acid and its derivatives ; 
but their doubts as -to the existence of two isomeric butyric acids will 
not perhaps he considered to have much weight in comparison with 
the positive results obtained by other chemists. 


H. W. 
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GESnanthylic Acid. By 0. Sohobltsmmbr (Deut. Ohem. Ges. Ber., 

Vi, 58—69). 

The author obtained from normal heptane a heptylio acid which he 
found to be identical with the oenanthylic acid from castor- oil. Fran- 
chimont, who has also examined a heptylic acid which he obtained 
from primary heptyl alcohol, and which he regards as a normal com- 
pound, thinks that the identity of these two acids has not been suffi- 
ciently established. He says that on oxidising castor-oil with nitric 
acid, a whole series of acids is formed, amongst which Tilley found 
also caproic add, and thus it is possible to obtain a mixture (corre- 
sponding to butyro-acetic acid), having the composition of a heptylic 
acid. To this the author replies that he did not prepare his acid in so 
crude a way, but obtained it by oxidising pure oenanthol with potas- 
sium dichromate and dilute sulphuric acid. The oenanthylic acid thus 
produced, has the same boiling point and smell as the acid from 
heptane, and both yield barium salts having the same composition and 
crystalline form. 

When crude oenanthol is employed for the preparation of oenanthylic 
acid, a mixture of acids is obtained ; but it is easy to isolate from it 
pure oenanthylic acid, which boils at 222° — 224^" (corrected), solidifies 
at — 10'6° to a ciystalline mass consisting of pointed plates or needles, 
and melts again at the same tompeiature. The heptylic acid from 
heptane does not solidify in a £t*cczing mixture.* 


Oxi the Sulpho-carbonic Ethers. 

By JF. Salomon (J. pr. Ohem. [2], vi, 433-— 453). 

By the action of ethyl chloro-carbonato on an ethereal solution of 
sodium mercaptide, the author has obtained a new ethyl mono-sulpho- 
carbonate, as a colourless, highly-refroctive liquid, which boils at 156°. 
It possesses a peculiar odour of rotten fruit, and an aromatic tasto. It 
is infiammable, insoluble in water, but easily soluble in alcohol and 
ordinary other. Sp. gray, at 18° = 1-0285. 

The following equation roprosonis its formation : — 

00 { + Cjr.S]Sra = + WaOl. 

This view of its constitution is confirmed by the action of potassium 
hydrate upon it. 

{ SOA (oi + OjHsSH + 

Potassium Mercaptan. Alcohol, 
carbonate. 

* Tlio abstractor, in conjunction witb Mr. Grimshaw, is at ])rescnt engaged 
in a further investigation of those acids. The results wliich they have so far 
obtained make it higldy probable that Frauchimont’s acid is identical with osnon- 
thylic a(d(l, and wiUi Die acid from heptane. That the latter does not solidify at 

— 30 5** IS not surprising, for it obviously contains traces of other acids, and it is 
well known that the froesing-point of a thtty acid is much lowered by suoli an 
admixiuro.— -0. S. 
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Azamonia also reacts with the ether, giving rise to urethane and 
mercaptan. 

“{soft + 

Uretliane. Mercaptan. 

Water at 160® decomposes it into CO 2 , mercaptan and alcohol.^ 

The author has also prepared the same compotind by the action of 

ethyl bromide upon the salt CO ■^'^hichis formed by the action 

ofpotassinm ethylate on ethyl zanthate, and possesses the constitu- 
tion indicated by this formnla. 

The discovery of the new ethyl mono-snlphocarbonate completes the 
series of possible ethylic snlphocarbonates. 

The author gives the following summary of thoir history and re- 
actions 

on H 

L Gcurbmyl oxysuljpliodiethyly — 1* By treating sodinmmer- 

oaptide with ethyl chlorocarbonate (Salomon). 

oc s 

2. By decomposing the compound, with ethyl bromide 

(Salomon). 

n. 8ulp7u)6arhmyhdiogsydiethyl, OS | decomposition of 

ethyl-disulphocarbonio sulphide by heat (Debus). 

ill. Ga/rborifyl-dSsvdp^ action of sul- 

phuric acid on ethyl sulphocyanate (Schmitt and Gluts). 

2. By acting on sodium mercaptide with phosgene gas (Salomon), 

IV. SidphocarlojjyUoxysulpho-diethyl, CSgQ*^®. — 1. By action of 

ethyl iodide, bromide, or chloride on potassium xanthate (Debus; 
Salomon). 

2. By heating ethyldisulphocarbonic sulphide (Debus). 

V. 8ulpho(Mrl(myl-disulp7io~dkthyl, or dietliylio trisulpJtoearbonate, 
Os|q^. — ^B y treating potassium trisulpho-carbonate with ethyl 
chloride, bromide, or iodide (Schweitzer ; Husemann). 


Behaviour of the Bihers with Potassium Sydraie, 

ooggg + 2KOH = 00g| + 20AOH. 

Carbonyl dioxydiethyl, or Potassium j&lcohol. 

diethylic carbonate. carbonate. 


L 


+ 2KOH = 00g| + O.H,OH + 0.H.SH. 



Potasdoin AJcohtd. 
oarbonste. 
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+ OJffjOH. 

+ 2KOH = OOq^ + 20,HeSH. 

«i"SS.jL SStr 


+ 

Sulphocarbonyl 

oxysulpliodiothjl. 


KOH = + 0,H,SH. 

Potassio carbonyl Mercaptan, 
oxetbyl siilpliide. 


+ KOH + CAOH = co9.9*^ 


^SQH. 

Sulphocarbonyl- 

disulpbodietbyl. 


'gjl£ ■ + 2G2£r5S£[. 

Potassic cajfbonyl Mercaptan, 
oxetliyl snlphide* 


Belimiowr of the Ethers with Ammonia. 

®®OoS‘ + = 00 ^* + 2 a,H. 0 H. 

DiethyKo carbonate. tTrea. 

+ 0>H.SH. 

Oarbo^l^^nlpho. VrsMo^ Mercaptan. 


OC 

— OSITCNH*) + 2C!2H,0H. 

Snlphoowb^l. Ammonium AJtoobol 

dwxethyl. sulphooyanato. 

+ 2oja»SH. 

Oarbo^^dpho- Mercaptan. 


= OSM'(l?Hi) + CjatSH + 0*H.OH. 
®®so^ + = os]5r(ing[i) + 20 ,h,sh:. 


Sulpbocarbonyl* 

disnlpbodietbyl. 


Ammonium Mereaptan. 

snlphocyanate. 
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Oom^a/riaon of the BoMig Points. 


B.-P. 


r<f\OCsHs 

125° 

- 

Ipiff. 


®°scy3. 

156°' 

iDiff."^ 

Pl-.. 

1 

paOCiEj, 

161°- 

h”* 


DifF.., 

'40“. 


^®S0,H, 

196° 1 

1 DifF. 



DifF. 

■39°. 

pqOOsHs 

^®SCjH6 

200° J 


DiflF. 



pcjSCW. 

240° 

J 

'40% 



1. Hence &e introduction of an atom of snlplinr into the ethylated 
xadicle is accompanied a rise of 40% escept in the case of the first 
two membeors of the series. 

2. The introduction of sulphur into the carbonyl group is attended 
by a rise of 4° — 5° in the boiling point. 


8pee^ QrctimHes of the Ethers at 19% 


00 


00»Hs _ 
OOJB* “ 


■9?5 


CO 


OOsH. 

SOjH, 


= 1-0285 


OOg^j^ = 1-085 


OS 


S0»H. ■“ 


1-152 


W. A. T. 


Indices of Hefraetion of the Snlphni^tted Snbstitation Deri- 
vatives of the Carbonic Ethers. By E. ■Wibdbmaitn fj nr 
Ohem. [2], -vi, 453 — 456). v • r • 

^SH bodies, which hate been recently eacamined ly Salomon, are 
mtjsible mto two classes containing respectitdy the radicles 00 and 

cs. 

The author finds that the replacement of 0 by S in these bodies is 
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accompanied by an increase in the refractive index of the liquid, and 
that in comparing any two which are isomeric with each other, the 
index of the one which contains CS is greater than that of the other 
which contains CO. It is further to be remarked that there is an 
increase in the index when, outside the radicle CO, there is a replace- 
ment of oxygen first by one and then by a second atom of sulphur. In 
the latter case, the increase is greater than in the former. 

W. A. T. 


Action of Bromine on Dibromosuccixdc Acid. 

By E. Bouegoin (Bull. Soo. Chim. [2], xix, 148 — 152). 

With the view of obtaining tribromosuccinic acid, the author heated 
mixtures of bromine and dibromosuccinic acid with water, in sealed 
tubes, to various temperatures. The results of tlxe experiments varied, 
but in no case was tribromosuccinic acid obtained iu any considerable 
quantity, and the reaction was always attended with formation of 
gas, consisting of hydrobromic acid, carbon oxide, and carbon dioxide, 
in varying pi*oportions. The most satisfactoiy result was obtained by 
heating 1 mol. of dibromosuccinic acid with 4 mol. of bromine and 
water to 190*^. The gas which escaped on opening the tube contained 
96*65 p.c, caibon dioxide, and 3*45 carbon oxide, with a trace of hydro- 
bromic acid. The chief product of the reaction was a dense liqtdd 
which, on distillation, was found to consist mainly of a colourless liquid 
boiling at 206°, and having a strong aromatic odour and a warm, sweet 
taste, resembling that of chloroform. Analysis of this liquid led to the 
formula C2HaBr4, and its formation corresponds with the following de- 
composition of tetrabromo&uocinio acid : — 

04 B[jBri 04 = 200^ -h OsEL^B^r^. 

Whether this body is totrabromide of acetylene or dibromido of 
dibromothylene remains to be seen. 

The author points out that the production from succinic acid of a 
body containing 2 atoms of carbon, under the above circumstances, is 
analogous to the production of othylono by the electrolysis of the same 
acid. 

J. JEl. 


Mucic Acid and B^omucic Acid. By H. Limfeicut 
(Ann. Chem. Pharm., olxv, 253—302), 

The following investigation has been carried out during the last five 
years by Professor Limpricht and his pupils. The mucic acid was ob- 
tained together with oxalic acid, by oxidising sugar of milk with nitric 
acid. The normal ethery CoHsOaC 02115)2, i'3 not formed by the action of 
hydrochloric acid or sulphuric acid on a mixture of mucic acid and 
alcohol, and can only be obtained by Malagutfs method; ?.e., by 
heating mucic acid with sulphuric acid until the mass blackens, and 
adding alcohol to it after 12 hours* standing. 

The crystalline product is again allowed to stand for 24 hoxu’s, thou 
washed with cold alcohol, and rccrystallisod from hot alcohol ; it melts 
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at 158®. By boiling it with, water it is decomposed, mucic acid sepa- 
rating out. Hot alcohol also decomposes it partially, with fornaation 
of the acid ether, OsHoOsCCiHs), wliich remains in tho mothor-liquor. 
It crystallises in white sdky needles containing 3 mol. of water, and is 
readily soluble in alcohol and water ; at tho water escapes, and 
the ether melts to a glassy hygroscopic mass. When the normal ether 
is oarefolly heated in a retort, alcohol distils over, and an amber- 
colonred mass is left behind, which is readily soluble in water, the 
solution containing mucic acid. On heating it gradually to 240®, the 
distillate contains water, alcohol, pyromucic acid, and a volatile crys- 
talline substance, which is insoluble in hot water. The residue forms a 
black humus-Kke mass dissolving in alkalis. 

Ghloromucmic Acid, C 6 H 4 OI 2 O 4 . — ^This acid, which was discovered by 
Li^-Bodart, and afterwards investigated by Bode and Wichelhaus, is 
obtained by heating mucic acid with phosphorus pentachlorido and de- 
composing the product with water. It forms long white needles, 
dissolving readily in alcohol and ether, and in 19 parts of boding water, 
but only very sparingly in cold water ; it is a bibasic acid. When it 
is heated, a small quantity sublimes, but the greater part undergoes 
decomposition. Bromine does not act on it in presence of water at a 
gentle heat, but by heating the substances in closed tubes, a groat 
quantity of carbon dioxide is formed, together with a crystalline com- 
pound and an oily liquid smelling like pepper. Alcoholle potash acts 
but slowly on the acid ; below 190®, a large quantity remains unaltered, 
whilst above 200® a most violent explosion takes place. By keeping 
the temperature between these limits, the acid is resolved into hydro- 
chloric add, acetic acid, and oxalic acid : — 

06H4Cla04 + 4 H 2 O = 2HC1 + 208H40a + O^H^Oi. 

HydromuoonicAjcid, CeHeOi. — ^This compound, which has been already 
described by Bode and Wichelhaus under the name of nuiconic acid, is 
produced by the action of sodium-amalgam and water on chloromuconic 
add. It is a bibasic acid, forming long white needles, melting at 195® 
and dissolving readily in alcohol and hot water, but only sparingly in 
cold water. 

Adij^ic acid, CsHioOi, is readily formed (although neither Bode nor 
Wichelhaus could ob^in it) by adding a little water and a largo 
quantity of sodium-amalgam to hydromuconio acid. It is identical 
with the acid which WisUcenus obtained by the action of silver dust 
on ;3-iodopropionic add, and Omm-Brown produced by heating mucic 
acid with hydriodic acid and phosphorus. 

Srotnliydroinuconio acid, Gi'ELjBrO^ -h H 2 O, is formed by dissolving 
one mol. of hydromuconio acid in hot water and adding one mol. of 
bromine. It forms white, shining, hard prisms, melting at 183® ; it is 
easily decomposed by heat, and dissolves readily in hot but sparingly 
in cold water; on evaporating the aqueous solutiou on a water-bath, 
hydrobromic acid is given off. 

^ Oxyhydrorntboonic acid, GeHsOsj is produced by adding freshly pre- 
ci]^tated silver oxide to an aqueous solution of bromohydromuconio 
arid. It is readily soluble in water, alcohol, and ether, and ciystallises 
only with diffLculty. It volatilizes without deGomposition. Tho barium 



ORGANIC OHEimSTRY. 


623 


salt, GeHeOsBa -}- 2H2O, is precipitated from a conoenliratod aqueous 
solution by absolute alcohol as a crystallino powder, which at 106'^ loses 
a part of file water, becoming 20Hb0uBa + H^O. 

Dibromadipic acid^ CbH8Br20i, is contained in the mother-liquors ol 
bromhydromucouic acid, and obtained in larger quantity by adding 
bromine to a hot saturated solution of bromhydromuconic acid. It 
could not be isolated, but its existence was proved by the action of 
silver oxide on its aqueous solution, by which 

JDio^y adipic add^ OcHioOe, was produced ; the add forms a syrup, 
and is soluble in alcohol and ether. The barium salt is formed by 
boiling a solution of dibromadipio acid with baryta- water. It is very 
soluble in water, and is precipitated by alcohol as a hygi’oscopio, crystal- 
line powder, GeHsOcBa -t* 4H2O, which loses half its water at 150® and 
begins to decompose at 160°. Its solution is pi*ecipitatod by silver and 
lead salts. 

Trihromadipio acid^ C6H7Br804, is produced by adding bromine to a 
solution of hydromuconic acid heated on a water-bath. A colourless 
oil, smelling like pepper, separates out, and from the aquoous liquid 
tribromadipic acid crystallises on standing, in small white needles 
melting at 177° — 180“. By boiling its solution with baiyta water the 
barium salt of trioxyadipic acid is formed, which is very soluble in 
water and is left on evaporation as an amorphous, transparent mass. 
Lead- and silver-salts produce with it a white precipitate, and foiric chlo- 
ride a reddish-yellow precipitate. Alcohol precipitatos the barium salt 
as a light white powder, 4iCbHH07Ba •+• BH^O, which loses one moL of 
water at 85°. The free acid is readily soluble in water and alcohol. 
By adding alcohol and benzene to a coucontrated aqueous solution and 
allowing to evaporate slowly, it was obtained in prisms. An alcoholic 
solution turns red on evapoi*ation, without yielding crystals, and an 
aqueous solution becomes yellowish-brown and colours the skin 
intensely yellow. 

Tetrahromadipie acid, OtHfeBriO*. — ^A small quantity of this add 
was produced by heating one mol. of hydromuconic acid with three 
mol, of bromine and some water for seven hours to 100°; a largo 
quantity of caibon dioxide and the pungent oil already mentioned wox'o 
formed at the same time. The add is sparingly soluble in water, 
readily in alcohol and other, and is docomposod when its alcoholic solu- 
tion is boiled, with formatiou of a volatile compound having an othoroal 
smell. It molts at 200° — ^211° iind blackens. 

Isodihrom adipic acid, GeHaBr^Oi, is formed by adding bromine to a 
warm solution of hydromuconic acid in glacial acetic acid. It is 
readily soluble hi alcohol, other, and hot water, spai*mgly in cold 
water, and mystallises in white warty needles. When heated it melts 
between 175° — 190° and decomposes with ebullition. The barium 
salt, GfiHtBr204Ba + H^O, is an indistinct ciystaUine mass. When 
the acid is heated with water and sodium-amalgam it is again reduced 
to hydromuconic add. 

Mimmc acid, 06Hb04, is obtained by adding silver-oxide to a bot 
aquoous solution of isodibromadipic acid and decomposing the silvoi^- 
scut with hydrochloric add or hydrogen sulphide. It forais largo, 
apparently monoolinio crystals, melting above 100° and dissolving 

2x2 
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fireely in water, alcohol, and ether. The harlum salt, + 

4H2O, forms warty crystals and is freely solnblo in water, hut not in 
alcohol. The sodium salt forms a syrup ; the ammonium salt gives a 
white precipitate with silver nitrate, and its aqueous solution becomes 
acid on evaporation. When muconic acid is heated for some time to 
100 ®, or a little higher, carbon dioxide is evolved and the residue assumes 
a dark colour. By boiling the acid with baryta^ water it yields carbon 
dioxide, acetic acid, ‘succinic acid, and another add which could not 
be obtained in a pare state. 

IPyromuciG acid, OsHiOa, is produced in a small quantity only by the 
dry distillation of mucic add, and is best obtained by the action of 
alcoholic potash on fnrfurol. By distilling it with phosphorus penta- 
chloride a mixture of different bodies is formed which could not be 
separated. When the barium salt, mixed with some soda-lime, is heated, 
tetraphenol, C^HiOa, distils over. It is a colourless liquid, having a 
peculiar smell and boiling at 32 ®. Tetraphenol is not acted upon by 
alkalis, and its alcoholic solution is not precipitated by load- or silver- 
salts. Sodium and potassium have no action upon it, nor is it changed 
by passing carbon dioxide into its ethereal solution containing sodium, or 
by heating it with sodium and carbon dioxide in a closed tube. It does not 
combine with the bisulphites of the alkali-metals, and remains unaltered 
when sodium-amalgam is added to its alcoholic solution. Acids act 
readily on it; concentrated hydrochloric decomposes it with the 
greatest violence, and dilute acids more slowly, with formation of the 
so-called pyrrol-red — 

3C454O ss: OisHioOg. 

When two molecules of bromine are added to a solution of ono mol. 
of pyromucic acid, caibon dioxide is evolved, and a very small quantity 
of an oily liquid separates out. By shaking the aqueous solution with 
ether, evaporating the ethei*eal solution on a water-bath, and drying 
the residue over sulphuric acid, a yellowish syrup is loft holiiiid, from 
which, on standing, white warty crystals having the couipokiiioii 
04E!403, separate out. This body has on acid reaction, and its solution is 
colour^ yellow by exo^ of alkali. When baryta-water is addod until 
the liquid has only a ffiiut acid reaction, alcohol pi'oducos a wliiio pi'o- 
cipitate having the composition (CiHaOslsBa. An cxcoss of btiryUi- 
water produces a yellowish precipitate, the quantity of which iiicreasos 
on heating the solution, which has the same composition. Tho com- 
pound, is also formed by the action of load oxide or polassium 

diebromate and dilute sulphuric acid on pyromucic acid ; by acting 
with sodium-amalgam on its aqueous solution, the bodies OiHoOa ana 
OsHioOs were formed, and bromine oxidises it to fumario acid, which 
appears to be also formed by boiling it with water and silver oxide. It 
seems probable therefore that the compound is the aldehyde of 

fumaric acid, although it does not combine with the bisulphites of the 
alkali-metals. 

The compound C4H4O8 is not always formed by the action of two 
mol. of bromine on pyromucic acid and water, but several times the 
body CiHaBrOa was produced, which is formed according to the fol- 
lowing equation: 
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CffSCiOs 4” H 2 O -f- 4!Br = 04 E[aBr 03 + CO 2 4“ SHBr. 

This compouiid forms white feathery crystals melting at 84°, and 
smelling like camphor. It readily volatilises with the vapour of water, 
and is soluble in ether and alcohol, but not in water. Alcoholic 
potash does not act on it at 180"^. By adding sodium-amalgam and 
sulphuric acid to an alcoholic solution, the compound OiHiOa is formed, 
a heavy very refractive liquid, smelling like benzene, which is not 
acted on by hydrochloric acid or by alkalis, and does not combine with 
alkaline bisulphites. 

When an excess of bromine is added to pyromucic acid in presence 
of water, onucohromic acid, G4H2Br203, is formed — 

CsHiiOs 4- 2H2O 4“ 8Br = GiHiBriOa 4- OO2 4- 6HBr. 

It crystallises in shining white plates, melting at 120° — 130°, and 
dissolves readily in ether, alcohol, and hot water, but only sparingly in 
cold water. 

One mol. of mucobromic acid heated with 3 mol. of bromine and 
water in closed tubes to 120° — 130°, yields dihromofuma/riG acid (?), 
tetrahromohuhjric acid (?), tuhromdlvene dibromide and liejphrovieikwne. 

Dibronwfuma/iric acid, 04H2Br204, forms warty crystals melting at 
108° — 120^^; on heating it in a current of carbon dioxide to 10U° — 
105°, the anhydride GiBr^Oj sublimes in needles, melting at 95° — 120°, 
and volatilising readily at 70°, and at the common temperature m 
vacuo- The anhydride was dissolved in cold baiyta-water, and the 
solution evaporated over sulphuric acid ; the salt OiBr^OiBa 4- 2H2O 
then crystallised in fine plates. The mother-liquor gave with alcohol 
a crystalline precipitate, G4Br20iBa 4- HaO. The aqueous solution 
of the barium salt gives with silver nitrate a white explosive preci- 
pitate. 

Tefralr&tmhufi/nc acid, G4HiBr402, crystallises from a hot aqueous 
solution in transparent oblique plates, molting at 115'", and dissolving 
but sparingly in cold watei*. 

Trihr<nmilien6 dibromide, C^HBre, crystallises from alcohol in long, 
brittle needles, melting at 50° — 52°; on heating it with alcoholic 
potash, it was converted into totrahromciliem, OiBr*, crystallising in 
thin plates melting at 60°. Hejabromeihane, OaBn, forms thick colom*- 
less prisms which are insoluble in alcohol, and dccompo&o at 170°. 

Isoj^yyromucic acid, C,H40i, is produced, together with pyromucic 
acid, a small quantity of an empyrcomatic oil, formic acid, water, car- 
bon dioxide, carbon monoxide, and a gas burning with a luminous 
fame, by the dry distillation of mucic acid. The operation must 
bo performed in a retort, of which only ono-sixth is filled, and 
heat is applied, first very slowly, so that only one drop passes 
over every two minutes; afterwards the retort is gradually heated 
to a dull red-heat. It takes about eight hours to decompose 30 
grams of mucic acid. Pyromucic acid decomposes carbonates but 
slowly, and may therefore easily be separated from the other acids by 
digesting the distillate with barium carbonato, and shaking the solu 
tion with ether. It is readily soluble in water, and sublimes slowly 
at 100° in a current of carbon dioxide in small thin plates, softening 
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at 70° an.d becomiiig perfectly liquid at 82°. It is a monobasic acid ; 
its aqueous solution is coloured brown by alkalis ; baryta- water in 
excess produces a bulky precipitate, and on boiling tbe solution becomes 
intensely red. On adding bromine to its aqueous solution, a yellow 
crystalline body insoluble in water is formed, together with muco- 
bromic acid. 

Fiirfuryl alcohol, OsHeOa, is produced, together with pyromuoic 
acid, by the action of alcoholic potash and furfurol. It is a yellow oil, 
boiling at about 170° — 180°; but the greater part undergoes condensa- 
tion with elimination of water and formation of resinous bodies, even 
in an atmosphere of hydrogen or in vacfiio. Acids convert it into 
pyrrol-red, and caustic potash acts violently on it, with formation of 
carbon dioxide, formic acid, acetic acid, and succinic acid. 

0. s. 


Action of Ammonia on Valeraldehyde. By N. Ljubawin 
(Dent. Chem. Ges. Ber., v, 1101). 

Whin this aldehyde is acted upon by alcoholic ammonia, another base 
is formed besides valeritrine. The hydrochloride crystollisos in needles 
having the composition 0i5H29br.HCl or OisHaiN.HCl, which shows 
that a part of the aldehyde must have been resolved in amyl alcohol 
and valerianic acid, and indeed this acid was found amongst the pro- 
ducts. 

0. S. 


OMoral and Acetonitril. By H. Hubnbb 
(Deut. Chem. Ges. Ber., vi, 109 — 110). 

The publication of Baeyer’s research (ihld. v, 1098) on the mutual 
action of chloral, benzene, and sulphuric acid, hy which he obtained a 
compound C( 0 bH 5 ) 8 H 0013 , has caused the author to revise his work 
done in conjimotion with Schreiber {Zeitschr, f, Ghem, 1871, 712) on 
the action of chloral on acetonitril. He now finds that the true fonnula 
of the mystaliine substance then described is OH(OHa.OONH 3 )aCOl 3 , 
and the reaction — 


OHa 
I. CHs 
OH 


H 

H 

O 


.ON 

.ON = CK(0B,.0N)M + HaO. 
.CGI3 


n. 0H(CH3.CH)300l8 + 2HaO = OH(OHis.OOim 8 )CCl 3 . 


It does not appear unlikely that the isoadipic acid corresponding to 
this amid^ is the substance obtained by Meyer and Bulk (Vent Oh&ni. 
Ges. Ber., iv, 963) by tbe action of chloral on acetic acid. The author 
intends to investigate this reaction more completely, and also to study 
the action of chloral on formic acid. 


0. B. G. 
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Action of Potassium Cyanide on OMoral: a New Method 

for ttie Preparation of Dichloracetic Acid. By 0. Wallach 

(Dent, Chem. Qes. Ber., vi, 114 — 119). 

On adding one molecule of chloral hydrate to one molecule of potassium 
cyanide under absolute alcohol, a powerful reaction sets in accompanied 
by an abundant evolution of hydrocyanic acid. On adding water to 
the product, a heavy oil separates, from which, by repeated fractional 
distillation, ethyl dichloracetate boiling between 154® and 157® may bo 
obtained; also, in the higher portion, a solid crystalline substance 
melting at 62®, and apparently identical with the chloral-oyanhydrate 
prepared by Pinner and BischoflF, also by Hagemann by the action of 
hydrocyanic acid and hydrochloric acid on chloral. This compound is 
very difficult to separate by distillation from the ethyl dichloracetato 
contained in the intermediate fraction ; but by agitating it repeatedly 
with water, and then distilling in a current of aqueous vapour, the 
ethyl compound was readily obtained in the pure state. The pure dry 
ether is stable. On heating it with hydrochloric acid to 150®, it yields 
ethyl chloride and dichloracetic acid: with alcoholic potash in the 
cold, it immediately solidities to a crystalline mass of potassium di- 
chloracetate. The proportion of dichloracetic ether obtained is so 
considerable, that the author recommends it as the most advantageous 
method for the preparation of this compound. When the dilute alco- 
holic solution mentioned above, from which the oil had been separated, 
is evaporated to dryness at 100®, and eshausted with absolute alcohol, 
it yields potassium dichloracetate, crystallising from the alcohol in 
large plates. When potassium cyanide and chloral hydrate react on 
one another in presence of water, hydrocyanic acid is evolved, and free 
dichloracetic acid obtained, only a small amount of potassium dichlor- 
acetate being produced, and that being probably due to the presence of 
potassium hydrate or carbonate in the potassium cyanide employed. 
The reactions which take place may therefore bo represented as follows : 

L 001,. COH + ONK + HaO ==: OOUH.OOOH -f KOI + OKH. 

11. OOI4H.OOOH + O2H0O = H2O + OOIJH.OOOO2H,. 

When a solution of chloral hydrate in bonzono is added to potassium 
cyanide, tbe reaction is somewhat different, hydrocyanic acid being 
evolved, and scarcely anything but chloral-oyanbydi'ato being fonnod. 
On tbe other hand, if solid chloral-hydrate bo added to potassium 
cyanide under benzene, but little chloral-cyanhydrate is produced, the 
benzene by spontaneous evaporation leaving microscopic prisznatio 
crystals, molting at 123®, and having the composition expressed by tbo 
formula O7H6OI8O JST. This compouud splits up on distillation into 
chloral and ohloraHde molting at 112® — 114®. 

0. E. G. 


CoxLversioi). of Glycerin into Acetone. By O. Lanqb 
(Dout. Ohem. Ges. Ber., vi, 98 — 99). 

The product obtained by the action of brotuine on dichlorhydrin con- 
sists, according to Carius, of dicliloro-dibromacetone. By acting on it 
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with zinc aaid dUute snlphuric acid, and heating from time to time 
gently bat not above 40°, a slow reaction lasting for several weeks 
sets in. The product consisted of acetone and a bromine compound 
(probably isopropyl bromide), which could not bo separated by distill^ 
tion. The presence of acetone was proved by combining it with acid 
sodium sulphite, and analysing the crystallised compound. The same 
reduction can be effected by means of hydriodic acid. 

C. S. 


A Polymeride of Hydrocyanic Acid. By 0. Lanob 
(Dent, Ohem. Ges. Bor., vi, 99 — 101). 

Whew a mixture of equal parts of anhydrous hychocyanic acid and 
epichlorhydrin is heated in sealed tubes during a fortnight to 40° — 60°, 
a solid body is formed, which after treatment with ether, and rccrystal- 
lisation from water and alcohol, is obtained in reddish-brown crystals, 
the analysis of which does not give concordant results. By the action 
of baryta- water it yields ammonia, barinm carbonate, and a crystalline 
body having the composition and properties of glycociuo. Tho 
original substance is therefore probably a polymeride of hydrocyanic 
acid — 

CsHsNa 4* Ba(0BL)2 4" 3020 = O 2 H 60 O 3 -f- BaCOs 4* 21SrE[3. 

0. s. 


AsparUc Acid Prodaced in the Oxidation of Gonglutin by 
Potassium Permanganate. By R. Pott (J. fur Ohem. [2], vi, 
91—95). 

The syrupy mixture of crude products obtained by acting on conglutin 
with permanganate was dissolved in hot water and shaken up witli 
ether. The part which dissolved in the ether was boiled with hydrated 
copper oxide, and the salt formed separated by decantation. 
salt showed on analysis a percentage composition which induced tho 
author to look upon it as cupric aspartate. In addition to aspartic 
add, it is likely that other, probably uncrystallisablo amido-acids, aro 
formed by the fiction of permanganate on conglutin. 

O. T. A. 

New Derivatives of Sulphocarbamic Acid. By H. HiiAsiwioTss 
and J. KaohJiBB (Ann. Ohem. Pharm., clxvi, 137 — 145). 

Ejbtoxes and aldehydes form with ammonia and carbon sulpliide 
peculiar crystallised compounds, of which that obtained from common 
acetone, and consisting of OioH 2 oR 2 S 3 , is best known. The authors tried 
to obtain a similar compound from camphor, which, as one of them has 
shown, has a constitution similar to that of the ketones. But camphor 
does not yield such a compound, the carbon sulphide and ammonia 
combining together to form a new compound, which however ^ curiously 
erwugh, is Tiot produced if camphor is ab^ent^ but which is also formed if 
phenol or benzyl alcohol be substituted for campbor. The new com- 
pound is fmuned according to the following equation : — 

41ffH2 4 2 CS 2 = CaHiolSriSs 4 H,S> 
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Its reactions show that it is tho ammonium compound of aulphomr- 
'bamie anhydride or thiuramr-anlphide* S j ^ compound which 

is not known in the free state. 

Ammomum thiurani-snljohide^ S(OS.lTH.KITi)3, is obtained by eva- 
porating a concentrated aqueous solution over potash or quicklime, in 
beautiful, well-defined, colourless monoclinic crystals; it is a very 
unstable body, which slowly decomposes even if kept in sealed tubes. 
When the aqueous solution is boiled with hydrochloric acid, carbon 
disulphide and hydrogen sulphide ai*e given olT, free sulphur separates 
out, and the solution contains a large quantity of ammonium sulpho- 
oyanaie. Silver nitrate and lead salts produce yellowish precipitates, 
wliich soon blacken. Copper sulphate produces a heavy light-yellow 
precipitate, consisting of S(CS.NH)aCu, which is not decomposed by 
hydrogen sulphide. When a dilute solution of ferric chloride is added 
to a dilute solution of tho ammonium compound containing an excess 
of hydrochloric acid, tho following reaction lakes place : — 

2C8H,oN 4S, + Fo,Ch = + 2 KH 1 SCN + SlNHiCl + ^Fc^Gh. 

Bach drop of ferric chloride produces a deep-red colour, which 
quickly disappears again at first, but remains permanent as soon as tho 
decomposition is complete. The new compound formed is fhiumm- 
disulphide^ S4(0S.N1T4)2, it crystallises in shining plates, resembling 
benzoic acid. On boiling it with water, it undergoes the following 
decomposition ; — 

= CSs + S + NH,SCN. 

Phenylammonium thiiirmn’-mlphide^ S(CS.N'H.0«H5NH3)8, is readily 
formed by mixing aniline with cai*bon sulphide and ammonia ; it forms 
prismatic crystals, and is resolved by boiling water into ammonia, carbon 
disulphide, and sulphocarhanillde, OSCNH.OeHa)®. 

O. S. 


Isuretine, a Base Isomeric with Urea. By W. Lorsen and 
V, SciTiFFERDJflCKER (Ann. Chcm. riiarm., clrvi, 29i> — 320). 

The most important rosnlts of this research have already boon given 
(Okem, Soc. *K, lfi72,p. 500). The following additional particulars are 
gathered from the pwsont paper : — 

Isurotine, boiled with dilute sulphuric acid, gives a distillate contain- 
ing formic acid and a lesidual solution of ammonia and hydi*oxylamino 
salts. This reaction consists in tho assimilation of a molecule of water 
by the isurotine : 

NaOHiO + 2HaO = CH^Os + + ]SrH,0. 

Isuretine. Formic acid. Ammonia. Hydroxylomiue. 

An aqueous solution of isuretine, shaken up with benzoyl chloride, 
deposits a sparingly soluble body, dibcnzbydroxamic acid, NH(07H50)i0. 
(O/iewfc. Soc. 1872, 414). 

* ThUvtom is the name given hy the authors to the group KIX3 GS (firom Oetiav, 
uren, and ammonium) 
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ITo derivative of isnretiiie is produced under these ^ circumstances ; 
moreover, benzoyl chloride has no action on isuretine in tho cold, but 
on application of heat a violent reaction sets in. 

The products of the decomposition of isuretine by water aro nume- 
rous, the relative proportions in which they make their appearance 
depending upon the concentration of the solution. When a solution of 
isuretine in its own weight of water is heated in the water-bath, 
ammonia, carbonic anhydride, and nitrogen are evolved, and a solution 
is obtained from which biuret is first deposited, together with a small 
quantity of a white substance in warty masses. 

The mother liquors contain urea, ammonia, guanidine, and another 
substance apparently unciystallisable. 

The metamorphosis of isuretine into urea presenting a peculiar 
interest) the authors endeavoured, by special experiments, in which 
solutions of different degrees of concentration and different temperatures 
were tried, to find conditions under which isuretine might be wholly 
converted into urea. In this, however, they were unsuccessful. In 
the experiment last described, 26 grams of isuretine, heated with an 
equal weight of water, gave only between two or three grams of urea, 
and about three grams of biuret. When dilute solutions are employed, 
very little urea is formed, the base takes up the elements of water, and 
a solution of ammonium formate is the resmt, hydroxylamine, which is 
formed at the same time, being represented only by its products of 
decomposition, nitrogen, ammonia, and water. 

The authors consider isuretine as having the constitution represeuted 
fNH 

by the formula 0< NH.OH, 

Ih 

W, A. T. 


Decomposition of Nenrine. By J. Mauthnbb (Ann. Ohem. 
Pharm., clxvi, 202 — ^207), 

Whbn putrid bile is heated on a water-bath, an aqueous solution of 
ammonia and tnmethylamive distils over, while fresh bilo yields a per- 
fectly neutral distillate. The nenrine contained in bile seems thorofoi*o 
to be decomposed by putrefaction, and that this is tho case is pi'oved by 
the following experiments : — 


L The mixture was distilled after standing for ten days— • 

(a.) 100 C.C. of water and 6 c.c. of bile. 

(5.) 100 c.e. of a solution of nenrine (1*4 per cent.) and 6 c.c. of 
bile. 

(c.) 100 c o. of water and 5 c.c, of blood. 

(d.) 100 C.C. of the nenrine solution and 5 c.c. of blood. 

(e.) 100 c.c. of pure neurine solution. 

n. Mixture distilled afber five days — 

(/.) 100 c.c. of water and 30 c.c, of bile. 

(flf.) 100 C.C. of neurine solution and 30 c.c. of bile. 
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III. Distilled after standing for eight days — 

(^.) 50 c.c. of a solution of nourine (1*5 per cent.) and 30 c.c. of 
bile. 

(i.) 50 O.C. of water and 30 c.c. of bile. 

(/c.) 50 C.C. of a solution containing 1*5 per cent, of nourine. 

The distillates were passed into standard sulphuric acid and the solution 
neutralized with standard soda — 

a, b. c. d, e. f, g. h, i. 

C.C. ofacid 0*22 0-30 0*15 0 85 0*35 0*30 0*40 0*20 0*20 0*10 

Prom these experiments it appears that neurine is readily decom- 
posed by putrid blood (tf), the distillate containing a large quantity of 
trimothylamine, whilst a solution of pure neurine under the same con- 
ditions undergoes only a slight decomposition. A very remarkable 
fibct is that, whilst a solution of bile soon becomes quite putrid, the 
addition of some nourine prevents the putrefaction altogether, the 
liquid possessing the faint smell of fresh bile oven after standing for 
some weeks. Neurine also prevents the coagulation of albumin and 
has the property of dissolving fibrin. 


A New Series of Aromatic Hydrocarbons. By Th. Zinokb 
(Dent. Ohem. Ges. Ber., vi, 119 — 122). 

Br acting with zinc-dust on a mixture of benzoyl chloride and benzene, 
products boiling at a very high temperature are formed besides diphen- 
ylmethane. The distillate obtained, after the latter body has passed 
over, is an oily liquid which soon solidifies to a crystalline magma. 
The solid portion consists chiefly of two isomeric (or perhaps polymeric) 
hydrocarl^ns, O^oHis. One of them crystallises from hot dilute alcohol 
in large ti’ansparont laminm or oblique plates, melting at 86® and 
solidifying again at 78®. Wlion slowly cooled it remains amorphous 
and transparent, but becomes crystalline at once on touching and 
heating it gently. It is not very soluble in other, but dissolves imdily 
in benzene, chloroform, and carbon sulphide. The second compound 
dissolves more readily in ether and the other solvents, and crystallises 
from hot alcohol in thin, long, flat silky needles, rndting at 78® and 
solidifying at 68®. When cooled down slowly it behaves Kko its 
isomoride. Neither of the two combines with picric acid, but the two 
combine togetlior, crystallising from alcohol in hard, brilliant, acicular 
prisma, molting at 83® — 84®. This compound, or perhaps isomorphous 
mixture, is not decomposed by recrystalli&ation JErom alcohol, and 
can be resolved in its constituents only by repeated treatment with 
ether. 


C. S. 
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Action of Zinc on a Mixture of Aromatic Halogen Com- 
pounds and Aromatic Hydrocarbons, By T. Zinckb (Dent. 
Ohem. Ges. Ber., vi, 137). 

Aw attempt to prepare a body of formula, 


(possibly 


identical witb antbraquinone), by acting on benzoyl cliloi'ido with zinc 
did not succeed ; no dibenzoyl was formed. When tolueno was also 
present the body CeHs — CO — OsHt — CH 3 , which might pcihaps have 
been expected, was not formed; when benzene was employed a small 
quantity of a body melting at 145° — 146°, crysiallisable from alcohol, 
and not volatile at 300°, was produced. 

Many aromatic ohloiinated bodies act like benzoyl and benz^^l 
chlorides when heated with zinc and a hydrocarbon; chlorobenzol, 
CeHsCHCla, and benzene should yield triphcnyl-mothano ; phenyl 
bromaoetic acid, OsHs.CHBr.CO.OH, gives a body of iho composition 
of diphenykcetic acid. 

When the action of benzyl chloride on benzono is once started by 
means of zinc, the metal may be withdrawn without hindering the 
completion of the reaction whereby diphenyl-methane is produced. 

0. R. A. W. 


Synthesis of Naphthalene. By B. Abonhbim (Deut. Ohom. 6cs. 

Bor., vi, 67). 

The bromide of the hydrocarbon phenylbutylene, recently described 
by the author (p. 499 of this volume), is decomposed when distilled 
over lime heated to dull redness, yielding naphthalene according to tho 
equation — 

OioHiaBrz ~ OioBy "h Hi *1“ 2HBr, 

There is scarcely any carbonisation, and almost iho thooretical quantity 
of naphthalene is obtained. 

IL K. A, 


Acenaphihene and Naphthalic Acid. 

By A. Bbhr and W. A. vae Dorp (Deut. Choni. Gob. Ber., vi, GO - 03). 

Acbeaphthenb was obtained by fractional distillation from ilio ])i)riii)u 
of coal-tar boiling between 250° — 300°, the fractions distilling betwoou 
each degrees being collected separately. On allowing tho portion boil- 
ing from 265° — ^280° to stand in the cold, hard flat prisms of aconapli- 
thene separated out. Acenaphihene crystallises from hot alcohol in 
long nee^es, melting at 94° —96°, and distilling at 267° — ^2t)9° (not cor- 
rected). When boiled for three honrs with dilute sulphuric acid and 
potassium dichromate, it is oxidised to fiajphfliaUc acid^ OioHo(C 02 ll) 2 , 
which sublimes in broad serrated plates melting at 266°. Acids pre- 
cipitate it from an alkaline solution in slender needles melting at the 
same temperature. The potassium salt, OjaHeOiK* -h 2^H20, is proci- 
.pitated by alcohol in small, pearly plates, and tho barium salt, 
CialHsOiBa + HjO, is a precipitate consisting of small, compact shining 
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plates. When the acid is heated to 140“ — 150“, it is converted, without 
melting, into the anhydride Ci 2 Hs 03 , and by distilling the calcium 
salt with slaked lime, pure naphthalene is obtained. 

Acenaphthene has been obtained by Bcrthclot by passing the vapour 
of ethyl-naphthalene through a red-hot tube. The formation of the 

bibasic naphthalie acid shows that its constitution is OioH6<f 1 , the 

GHjs 

side chains being probably linked to two adjoining carbon-atoms of the 
naphthalene-nucleus, because naphthalie acid has a great resemblance 
to phthalic acid. 

C. S. 


Synthesis of Phenanthrene. By C. Gbaebb 
(Dent. Ohem. Ges. Ber., vi, 125 — 127). 

This hydrocarbon is formed, together with toluene, by passing stilbene 
through a red-hot glass- tube, filled with pieces of glass — 

C(.H5.CH O0H4.CH 

8 11 = 21 II + 2CCH5.CH3. 

C6H0.CH CoHi.CH 

Phenanthrene is also produced by the same process from dibenzyl, 
which, as Dreher and Otto have ah*eady shown, is first resolved by the 
action of heat into stilbene and toluene — 




0^,.OH 


+ 2(0.H, CH,). 


In one of the experiments, when the temperature rose very high, 
some anthracene was also formed, being derived from toluene according 
to Beithelot’s synthesis. 

G. S. 


Constitutioxi of the Chlorophenols, the Nitrophenols and the 
Ohloronitrophenols. By Auu. P a us t (Bout. Ohom. Qos. Bor., 
vi, 132—186). 

Ui> to the present time no direct detoi*miiiation of the position of the 
niiro-groups in the two isomoinc mononitroplicnols lias been made. 
Komer’s observation that quliiouo is obtained on oxidation of the 
ainidophcnol derived from the non- volatile modification has little value 
ill this rofapoct, since aniline when similarly treated also yields quiuone. 
Schmitt, however, has converted the two uitrojihonols into the corre- 
sponding chlorophenols by the action of heat on the platinochloiides 
of thoir diazo-dorivatives : the non-volatile nltrophcnol yielding a 
ohlorophcnol (b.p. 218“) fi-om which Potorscii aflerwaids obtained 
hydroquinone by fusion with potash ; the volatile modification yielding 
an isomeric chlox'ophcnol (b.p. 175® — 180“) fi*om which the author and 
Miillor have obtained pyrocatoebin by fusion with potash. 
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Komer, and after him Petersen, regard the chlorophenol from non- 
volatile nitrophenol as a 1 : 2 derivative on account of its conversion 
into hydroquinone. But it is in no wise proved, says the author, that 
this is the constitution of hydroquinone ; in fact, he considera t^t the 
investigation of the corresponding chloro- and niii*o-derivativos of 
phenol renders it more probable that these derivatives belong to the 
para (1 ; 4) series, and that consequently the hydroxyl groups in 
hydroquinone occupy the positions 1 : 4, and for the following 
reasons : — 

1. The chlorophenol in question (b.p. 218°) yields a single nitro- 
chlorophenol. If the chlorine occupied any other than the para- 
position, there would in all likelihood be two isomeric derivatives 
formed, as is the case with metaohlorophenol (1 : 3). 

2. Similarly the corresponding (non-volatile) nitrophenol also yields 
but a single dinitrophenol, whereas metanitrophenol yields two isomeric 
dinitrophenols. 

3. If the groups in non-volatile nitrophenol be assumed to have 
relatively any other than the 1 : 4 position, it is difficult to explain 
why, when o-dinitrophenol (m.p. 114°) is chlorinated, the same chlo- 
rodinitrophenol (m.p. 110° — 111°) is obtained as when the non- volatile 
nitrophenol is cMorinated, and the resulting nitrochlorophenol fturther 
nitrated. 

With regard to volatile nitrophenol and the corresponding chloro- 
phenol, the author considers that there is not sufficient evidence to 
settlo whether they are 1 : 2 or 1 : 3 derivatives ; he appears, how- 
ever, rather inclined to regard them as members of the latter series, 
since he makes the statement that as yet no ortho-derivatives exist 
among the known chloronitrophenols. 

He then discusses the constitution of the various known chloronitro- 
phenols, representing each schematioally in the usual manner, and 
atiiaching to each the name expressing his view of the constitution. 
The conclusions arrived at will be evident from the following arrange- 
ment: — 


Meta-derivatives. B.-F. M.-F. Fara-derivativcs. 


Yolatile nitrophenol . . 214*’ 45** Non-volaiilo uitrophouol 

Cfhlorophenol 175 ’5^ — 177° liquid Chlorophenol 

jS-dinitrophenol ...... — 61° 

Chloronitrophenol .... — 70’ 

Biehloiphenol 218*— 220“ 65° 
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Para- and Heia-derivatiyes. 

B.-P. 

M.-P. 

Pamuitromctanitrophenol (a-dinitrophenol) .... 
Parachloromotanitrophenol 

— 

114* 

86?— 

ParanitrometacLlorophonol 


110“ 

ParacbloromelacliloToplicnol (?) - . 

209* — ^210° 

43“ 

Parachlorodimetanitroplienol 


81“ 

Paramtromftt.fl.fi'hlnrnTnflfrfi.Tnt.-mpTiftnnl 


110“— 111® 

ParanitrodimataGliloroplienol 


125® 

Paranitrodimetanitrophenol (picric acid) 

Parachlorodimetachlorophenri (trichlorophonol) 

2SC° 

120®' 

67® 


H. B. A. 


Behaviour of the Quinones when Heated with Soda-lime. 
By C. Gbaebe (Dent. Cbem. Ges. Ber., vi, 63). 

On distillation of the qninoneof the hydrocarbon CuHio (^plienantJirmie)^ 
recently examined by the author and by Ostermayer and Fittig (this 
Jonrn., xi, 1?5 — 177) with soda-lime, an almost theoretical yield of 
diphenyl is obtained, the decompobition occarring as represented by 
the equation : — 

OuHsOa + 4]!iraOH = CiaHw + 4- Ha, 

Anthraqninone similarly treated gave benzene as main product, 
together with a relatively very small quantity of diphenyl ; — 

OuHtjOs 4" 4ilTaOH ~ 2 CqJE[ 6 + 2hra®00a. 

Chrysoquinono also yields a hydrocarbon, probably Oi«Hia; and a 
solid body is obtained from pyroquinono, which, however, has not 
yet been examined. 

H. E. A. 


Synthesis of Ketones. By S. Grutoabryio and Y. Mebz 
(Dent. Ohem. Qos. Bor., vi, 60). 

When benzoyl chloride and naphthalene are heated with iron or zinc, 
»'^mphf?ii/l2>ho}iyl-7c6ione is formed, a orystallino solid molting at 75®. 
The same compound is produced by heating a-naphthoio acid with 
benzene and phosphorus pentoxido. 

0. S. 


New ]fiCode of Synthesis of Acids of the Aromatic Series. 
By E. Paterno (Gazzetta dhimica italiana, ii, 553). 

It is well known that the compounds of alcohol-radicals of the fatty 
series can combine directly with the elements of carbonic anhydride, 
producing saline compounds of acids of the next higher homologous 
series, and that, by a somewhat similar reaction, the phenols, nudor 
tlio influence of sodium and carbonic anliydride, can be transformed 
into acids of the salicylic scries. Guided by those reactions, and by 








686 


ABSTRA.OTS OF CHEMICAL PAPERS. 


lihe fact that the hydrocarbons of the acetylene series casdy form 
metallic deiivatives in which the metal is in direct combination with 
carbon, the author has submitted acetenyl-benzone, 02 H(CeH 5 ), to the 
joint action of sodium and carbonic anhydride, with the hope of 
directly introducing the carboxyl group into the hydrocarbon, mid thus 
obtaining an acid, C 9 H 6 O 2 , identical with the phenylpropiolic acid which 
Griaser obtained cinnamic acid : 

OeHs-feCH 4- Na 4- 00a = OtHg— 0=0— COONa 4- H. 

Experiment has fully confirmed these anticipations. ’When a current 
of dry carbonic anhydride is passed through pure acetenyt-benzeno (pre- 
pared by dry distillation of barium phenylpi’opiolate), and small pieces 
of sodium ai’e introduced from time to time, considerable rise of tem- 
perature takes place, and a white saline mass is obtained, which, when 
dissolved in water, agitated with ether to remove unaltered acctenyl-beii- 
zene, and decomposed by hydrochloric acid, yields a precipitate of tlie 
new acid, which may be separated firom the water by agitation with 
ether, and is obtained by evaporation in needles having a faint yellow 
tinge. It may he purified by reoiystallisation from boiling watoi*, 
which on cooling deposits it in long, beautiful needles having a silky 
Instre. The identity of this acid with Glaser’s phcnyl-propiolic acid 
was established by its melting point (134® — 18?®), and by the fact that 
it yields by dry distillation a hydrocarbon, which gives, with ammo- 
niacal solution of cuprous chloride, a compound of a fine yellow colour. 

Glaser prepared pheuyl-propiolio acid by the action of sodium and 
carbonic anhydride on the brominated oil produced in the fransfor- 
mation of pbenyl-dibromopropionicinto phenyl-bromolactic acid, which 
oil, according to Erlenmeyer, is moiiobromotyrol, and, on account of its 
transformation into phenyl-propiolic acid, was supposed by Glaser to 
contain bromaeeteny 1-benzene. The author’s expeiimonts luudcr it 
probable that the formation of the phenyl-propiolic acid in this reaction 
was due to the presence of acetenyl-benzone, formed by the action of 
alcoholic potash on monohromostyiul. 

The author proposes to extend his new method of synlhcsis to other 
hydrocarbons of the acetylene series, particularly to the compound 
CH=0 — OH a ■■■•OHa — G=OH, isomeric with benzene, r(‘(*cntly dis- 
covered by L. Henry; also to examine the action of sodium and 
carhonic anhydiude on the new isomerides of the nitriles discovered by 
Meyer and Kolbe, and to other compounds of like natm*o. 

H. W. 


Action of Solphocyanates on Benzoic Acid. By A. KfiKunB 
(Deut. Ohem. Ges. Ber., vi, 110 — 114). 

The first portion of this communication is a criticism of a paper by 
Pfru^uch (X Chem., vi, 97), who believed he had obtained benza- 
cpylic acid, CeHsO.COOH, from the product of the dry distillation of a 
mixture of baric benzoate and sulphocyanate. Mr. Williams, on 
repeating the experiment, found that the substance prepared according 
to P&nkuch’s method, was nothing but ordinary benzoic acid, con- 
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taminated with a mixture of various hydrocarboiiB, which are left 
behind on dissolving the acid in ammonia. 

Hr. Purpur has £dso studied the action of benzoic acid on ammonium 
sulphocyanate. When the two substances are heated together in 
molecular proportions, the reaction commences at 150®, and is ter- 
minated at 170®; carbon oxysulphido, sulphuretted hydrogen, and 
carbon disulphide are evolved, and a residue is left, consisting principally 
of benzamide, which can easily be purified by crystallisation ; and as 
the yield is Isarge, amounting to 81 per cent, of the benzoic acid taken, 
this method can be advantegeously employed for the preparation of 
benzamide. 

Letts has shown that when potassium sulphocyanate is distilled with 
two molecules of benzoic acid, scarcely anything but benzonitril is 
formed, so that it would seem that the pot^sium'^benzoate pri)ducod 
during the reaction abstracts water from the benzamide, forming ben- 
zonitril. On making the experiment this was found to be the case. 
Benzamide distilled with potassium benzoate yields benzonitril. 
Ammonium benzoate, on the contrary, has no action on benzamide. 

0. E. G. 

Metanitrobenzoic Acid, By P. Gribs s (Joum. pr. Ohem. [2], vi, 

384 — 889 ), 

About five, years ago the author found that the amidobonzoic acid 
prepared from crude nitrobenzoic acid sometimes contains a small 
quantity of anthranilic acid, and suspected that this was due to the 
presence of a new modification of nitrobenzoic acid contained in the 
crude product. BeDstein and Kuhlberg have since, by oxidising meta- 
nitrocinnamic acid, obtained this modification, wliich they call meta- 
nitrobenzoic acid, and the author has now succeeded in isolating it from 
crude nitrobenzoic acid, which is best prepared by adding an intimate 
mixture of one part of benzoic acid and two parts of nitre to three 
parts of sulphuric acid, and heating gently until the nitro-componnd 
swims as an oily layer on the top. Tlio product is boiled three iimos 
with twice its weight of water and the boiling solution neutralised wifli 
baryta-water. On cooling, baiium orthonitrobeuzoate crystalliscH out, 
and the remainder of it is got ind of by concentrating the inoiher- 
liquor and leaving it to stand for some time. On ova])orating the 
filtrate to the consistency of a syrup, the mcia-salt is obtiiiiied as a 
crystalline mass, which is purified by reerystallisation in presence of 
animal charcoal. Benzoic acid, which may still bo present in the crude 
add, is also easily removed, its barium salt being much less soluble 
than that of the meta-add. 

Ba/mtm metanitrdb&nzoate^ (C7B4(hr02)02)2Ba + SHaO, caystallisos 
firom a hot concentrated soludon in gi*oups of small rhombic plates, 
but by spontaneous evaporation it is obt^ed in large, well-defined, 
rhombic plates of a boney-yellow colour. The pwre metanitrobonzoic 
acid melts at 145®; from water it crystallises in short noodles, but by 
spontaneous evaporation of an alcoholic solution, it is obtained in 
yellowish, large, well-defined prisms or rhombic plates. The add and 
its salts are distinguished by their intensely sweet taste, whilst its 

70L. XXYI, 2 T 
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isozaerides, in common with most nitro-componnds, tasto infconsoly 
bitter. The yield of metanitrobenzoic acid is about 2 per cent, of the 
benzoic acid employed. 0* S. 


Atractylic Acid. By Lefbano (Compt. rond., Ixxvi, 438 — 4.40; 
also J. Pharm. Obim. [4], xvii, 187 — 193, and 263 — 267). 

ITew researches on this acid, obtained by the author from tho root of 
Atractylis guimw-ifera^ have shown that it may bo regarded as tlio repre- 
sentative of a new class of acids formed by the union of compounds 
analogous to ethylsulphuric acid with those of which bcnzcnesulphui*ic 
acid is an example. 

Atractylio acid, when submitted to the action of ordinary saponifying 
agents (hydrates of calcium, potassium, &c.) behaves like tho divaiero- 
sulphuric ether of a compound wliich tho author has isolated and nainod 
airactylin. ‘WTicn heated with potassium hydrate above tho melting- 
point of that substance, it is decomposed, with evolution of hydrogen, 
and formation of a solid resinous body of phonolio character, which is 
left as potassium salt, together with sulphate. 

The saponification of atraciylic or atracfijUdivalero-sulpJairic acid may 
be effected in two stages. In the first stage valeric acid alone is disen- 
gaged, the acid thns modified preserving its type. The jS-atractylic or 
airactylidisii^JL^ric acid resulting from this action forms two series of 
salts, with two and three equivalents of metal : 

OauBCsilBLsSsOia 4" 2KIIO 206H^K08 4“ CioPfs^Ki^SsOio. 

Neutral potassium Neuiral poinssiuiu 

atractylate. )3-atractyla(e. 

Atractylin is a gummy, inodoi'ous substance, having a pocidiar 
sweet, stt'ong taste. It is very soluble in water and alcohol, but 
insoluble in ether. It has a slightly acid reaction, and combi nos with 
alkalis and alkaline earths, forming compounds soluble in water, but 
decomposed by boiling. Its solution in strong sulphuric tujid is of a 
yellow colour, changing on warming to puiqdo and vitdot. IMiis 
reaction is characteristic of airactylates and |8-atractylntt*8. 

Atractylin dissolves in nitric acid, without altei-ation in tho cold, 
but is decomposed on warming. When boiled with very (lilut(» a(*ids, 
it undergoes decomposition and dehydration in a miinnei* bimilar to 
salicin thus treated. It is i*eBolved by the action of dilute solution of 
potassium hydrate into a crystalline substance {atractyUgnihUi)^ and a 
peculiar sugar ; 

CMEfsiSaOiB = 2 H 3 SO 1 4" ^CsHibOg 4" C/joHgoOt. 

Atmctylic acid. Atractvliu. 

' J. E. 


Direct Formation of Aromatic AmidLo-deriyatives. 
ByH. Salkowski (Deut. Ohem. Qes. Ber., vi, 139— 141). 

The production of diuitroanilme from dinitranisol takes place oven at 
the temperature of boiling water. Tin and hydrochloidc acid rediico 
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dlnitraniline to triattLidoben 2 tene ; the base itself is best obtained from 
its salts by distillation with qnick-lmie. As thus obtained, it is not 
pure, and melts at 340°, whilst the iriamidobenzone from ti'iamido- 
benzoic acid melts at 330°. Hofmann obtained only diamidobenzene 
by iron and acetic acid. 

Pictamid-e (trinitraniline) should give rise to tetramidobenzene. 
Oxidation, however, takes place and a base, CcH 2 (NH 2 )i(OH)s or 
06 H 2 (NH 2 ) 2 ( 02)5 is formed. 

the action of ammonia the two nitranisols give respectively 
Hofmann’s metanitraniline and jS-nitraniline ; the former is prodacod 
only at 190° — ^200°, the latter at 140°, when aqneons ammonia of sp. gr. 
0*93 is nsed. 

Anisic acid, methyUsalicylic acid, and methoxybenzoic acid do not 
give the correspon&ig amido-acids by treatment with ammonia, but 
only the oxy-acids and phenol; bodies containing the group 00. OH, as 
well as the HO 2 groups, are more readily attacked than those containing 
only the latter. 

0. R. A. W. 


Amidomonochlorobenzenesiilplionic Acid. By L. Pa ate si 
(Gazzetta chimica italiana, ii, 555). 

The anthor has previously shown (^Gaszefta, 1871, 685 ; Ohem, 806. J., 
1872, 245) that aniline phenylsnlphonate subjected to diy distilla- 
tion yields amidobenzenesnlphonic acid (Q-erbai'dt’s snlpbanilic acid), 

OeH* SOsH' investigate the nature of this reaction he has also 

subjected to dry distillation, tohiidine phenylsnlphonate, aniline ohloro- 
phenylsnlphonate, and monochloraniline phenylsnlphonate. The first 
gave amidotoluenesulphonic acid or amidomethylbenzencsulphonic 

acid, 08H3(0H3) identical with that which Sell obtained by 

distilling a mixture of tolnidine and fuzhing sulphuric acid; tlio 
second gave, no longer phenol, but monochloi*ophenol and amido- 
bonzencsulpbonic acid, identical with that which is obtained fi'om 
phenylsnlphonate of aniline ; the third yielded, together with phenol, 

the new acid, amidomomchl(n‘ohenzeiiefful277i07iie aciil, | 

I£, then, as Kekule supposes, the above-mentioned constitution of 
amidobenzonesulpbonic and amidotoluenesulphonic acid is coiToct, the 
reactions must take place in the manner represented by the following 
equations : — 

I- =■ <W‘ {h® + 

Axdhne phenylsulphotote. Phenol. Amidobenzene- 

sulpbomc acid. 

n. O.H. { * Ojff* { + OA(OH,) { 

. Toluidine phenylsnlphonate. Phenol. Amidoioluene- 

snlphouic acid. 

2 T 2 
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DI. ^ OACll^®- + 

Aniline monocliloroplienyl- Monochloro- AmidolKnizoiic- 

snlphonate. plionol. sulpliomo acid. 

17. _ OjHl | + OoH^Cl | 

Honochloraniline phenyl- Phenol. ATniclonionoehloro- 

snlphonate. benzenosulphonic aoid. 

That is to say, the phenylic radical which enters into the composition 
of amidobenzenesnlphonic, aznidotolaenesalphonic acid, &c., is the samo 
as that of aniline, toluidinc, <&c. 

In corroboration of this conclusion it may bo added that Emilo 
Kopp, having subjected to dry distillation the two isomeric plienyl- 
snlphonates of aniline derived from the two isomoric phonylsul- 
phuric acids, obtained in both cases the same amidobonzonosnlphonic 
acid ; whereas if the phenylic radical of pheuylsulphonic acid were iho 
same as that which enters into the constitution of amidobenzeno- 
snlphonic acid, two isomeric amidobenzonesulphonic acids would pro- 
bably have been obtained, the isomerism depending on the positiou of 
the radicals ISfHa and SO3H with respect to tiie group OoHi. 

H. W. 


A New Red Oolo-oring Matter from Aniline. By F. Hambl 
(Oompt. rend., Ixxvi, 376). 

If sulphur chloride be added to 20 — ^25 pams of aniline, with constant 
agitation, a red solid product is obtained almost immediately. On 
treatment with acetic acid and filtration, a md solution is j)roduced, 
from which the colouring matter is deposited on evaporation as a black 
mass, soluble in acetic acid, alcohol, and ciluT. On addilion of 
water to either of these solutions, a grey prccipitaio is thrown down.* 

ir. M. A. 


On Griiess' Phenylenediamine and Dibromobenzeno. 

By T. ZiNCKEandF, Sintbnis (Dout. Chom. Qos. Bcr. vi, 123—12^0* 

The nitraniline obtained from the bromoniti’obonzcno molfjTig at 3H*, 
yields, on treatment witb tin and hydrochloric acid, a plionylcncdiaminc 
which is identical with that obtained by Griess. It sublimes in small, 
brilliant plates or ramified needles, and crystallises ether or chlurw 
oform in weU-defined, rectangular plates melting at 99®. We know 
tiierefore now the three nitranilines and phenylenediamines correspond- 
ing to the three brominitrobenzenes. 

The nitration of solid dibromobenzene yields only one nitcobroino- 
benzene melting at 84°. ' From this it appears probable tliat the 
bromine occupies the position 1 : 4, for a compound of this constitution 


• The fon ^'^11 of a colouring matter in this wiy from aniline has already boon 
noticed by Ad. CSaus {ZexUohr.f. Ohm, [2], vi, 691) .—11. B. A. ^ 
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can yield only one mononitro-piodnct; the formation of two or more 
wonld certainly have proved that it is cither 1:2 or 1:3 dibromobeuzeno. 

0. S. 


On Anthracenamine. By T. L. Phipson (Ohem. Nows, 
xxvii, 97). 

This new base may be obtained by adding anthracene in powder, in 
small quantities at a time, to ordinary nitric acid contained in a capsule 
which can be cooled if necessary. A soft reddish-biown mass is obtained 
which melts easily, and can be drawn out into long golden-yellow fila- 
ments. This product contains a certain quantity of mononitranthraconc, 
ChHoN 02 , soluble in alcohol, from which it crystallises in small yellow 
needles. If the temperature is allowed to rise and the acid boils, 
several other products are obtained and much oxanthracene. The pro- 
duct is washed and placed in a fiask with tin and hydrochloric acid, 
dilated with its own volume of water and boiled quietly for an hour, then 
filtered. The filtered liquid contains chloride of anthracenamine and 
tin chloride ; the base is extracted by excess of potash which dissolves 
the tin oxide and leaves the anthracenamine. It is necessary to repeat 
the operation twice to get rid of all the tin. 

Anthracenamine is a pale yellow powder, forming soluble and crystal- 
lizable salts with sulphuric and hydrochloric acids. It is very soluble 
in alcohol, but slightly soluble in water ; its odour is very slight, and 
its taste is hot, pungent, and persistent, very like that of the unknown 
substance which exists in the Arum maculatum. Its acid salts pro- 
duce with potassium bichromate a characteristic emerald-green colour, 
and finally precipitate a powder of this colour which is soluble in 
alcohol. This solution pi*escnts no marked peculiaiity when view^ed in 
the spocti*oscope. The reaction is as characteristic oi anthracenamine 
as the blue colour produced in similar circumstances is of naphthyla- 
mine. It is not obtained, however, with lead jperoxido or with calcium 
hypochloiite, but it is obtained with concontiated nitiic acid. 

Anthracenamine is easily decomposed ; and from the percentago of 
nitrogen it contains, the author concludes that its composition nuiy bo 
roprosontod by the formula, OuIIuN. 

J. B. 


Hyoscyamine. By Mbrck (N. Repert. Pharm., xxii, 117). 

B[YOSCYAMmB was described by Tlioroy as ciystallino, but Hohu could 
only obtaia it in an amorphous state. Merck finds that it forms a 
more or less coloured amorphous mass, which volatilizes on careful 
heating in hydrogen, and forms an oily distillate resembling coziino in 
odour and appeainnce. It is easily soluble in alcohol and other, and is 
readily taken up by this means li'om water ; in benzene and chloroform 
it is only partially (?) soluble. By exposure to air it becomes yellow 
and broVn and finally viscid, and possessed of an unpleasant smell ; in 
this slate it is only imperfectly soluble in ether. 

It has a powerful alkaline reaction and completely neutralizes acids ; 
the nitrate and oxalate are crystallino, the sulphate and hydrochloride 
amorphous. 
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Attempt to ssrnthesize Tsrrosin. By A. Ladjinijukc^t 
(D eijifc. Ohom. Gos. Ber., yi, 12i) — 131). 

The chemical behavioT?up cf tyro^n is capable of OTtplanntion on the 
assumption that it is eibylene-oxyparaaniiclobonzoic acid (oilioxy- 
paraamidobenzoio acid ?), represented by the foimula — 



KKOOgHs 

OOjH. 


The author has succeeded in preparing this body, by boating a 
mixture of equal molecules of ethylono oxide and paraamido benzoic 
acid in sealed tubes at 60° for two days, and finds that it is only 
isomeric with tyrosin. It crystallises in prisms, difficultly wolublo in 
cold water and alcohol, but easily soluble in hot diluto alcohol ; it melts 
at 187° (paraamidobenzoio acid at 186°). Its aqueous solution is not 
precipitated by lead acetate, whiereas even hot dilute solutions of para- 
amidobenzoic acid yield a highly characteristic c^stallinc precipitate 
of lead paraamidohenzoate and acetate, 0’'HW0*.d*H*0*.Pb. It forms 
metallic salts, and also unites with acids. It is decomposed on heating, 
with evolution of carbonic anhydride, and a basic oil remains, yielding 
a crystalline sulphate, which, on analysis, j^ves numbers ajmroxiniating 
to those required by the formula Possibly this 

compound maybe obtained in greater quantify and purity by tbo action 
of e&ylene oxide on aniline. 

H. E. A. 


Composition of the Volatile Oil of the Fruit of Pastinaca 
Sativa. By J. J. van Ben esse (Ann. Ohem, Phann., clxvi, 
80--87), 

The oil pr^ared from the ripe fruit by distillation with water, vrm a 
colourless neutral liquid, having a not unpleasant smell and aromatic 
taste. With potassium bisulphite it gave no indications of forming a 
CTystalliue componnd. Sp. gr. at 17'6° = '8672. 

By fractional distillation, the greater part was separated with a 
boiling point between 244® and 246°. Submitted to analysis, it gave 
numbers coTrespouding to the formula OJEigO, but when timted wiih 
alcoholic potash it furnished ocfylic alcohol, identical with that doscribod 
by Zincko, and butyric add, which, by its high boiling point, and by 
the character of its calcium salt was recognised as the noimal acid. 

The lower and higher fractions of the original parsnop oil were too 
small in amount to admit of purification by redistifiation. They wore, 
however, found to be compound ethers derived horn an octyl alcohol, 
and fumi^ed two acids which seemed to be propionic and butyric. 

The author appends a preliminary notice of the amines derived from 
the ocfyl alcohol. 

With regard to octylamine, he has observed that it unites readily 
with water to form a crystalline compound. 


W. A. T. 
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On Picrotoxin. By H. Bohneb-Rbioh 
(A rch. Phann. [3], i, 498—505). 

This research, made Iwolvo years ago, and now first published, does not 
appear to add anything to the existing knowledge of piorotoxin. 

J. E. 


On Flavin. By A. Ott (Chem. News, xxvii, 98). 

Tins paper consists pinncipally of a summary of the results published 
by BoUey, Leeshing, and Schlumborgor on flavin and on processes for 
pi*oduoing dyes li*om quercitron. 

J. B. 


Physiological Chemistry, 


Experimental Researches on the Influence of Changes in 
Barometric Pressure on the Phenomena of Life. By 
Paul Bujit (Coinpt. rend., Ixxvi, 443 — 446), 

In former papers (see this Journal, vol. xxvi, pp. 831 and 1029), the 
author mentioned the poisonous action of oxygen or comprossod air. 
In his present paper, ho states that in dogs convulsions begm when the 
external pressure of oxygen is abont 3J atmospbei’es, or 17 atmospheres 
of air, and death occurs at 6 atmospheres of oxygen. From an exami- 
nation of the blood, he finds that oxygen acts as a rapid poison whou 
the quantity pi*esoiit in arteriiil blood rises to 36 per cent. This is not 
(|uite double the normal amount. Poisoning by oxygen is charac- 
terised by the presence of convulsions, which, accor^ng to their intensity 
rc‘seniblo various forms of tetanus, epilepsy, or poisoning by stryohnino 
or phenol. They arc due to an oxaggoratiou of the excito-motor power 
of the spinal cord, and ai-o temporarily arrested by cliJoroform. They 
are accompanied by a considerable and constant diminution in the 
intomal temperaiuro of the animal. 

T. L. B. 


Researches on the Oxidising Power of Blood. By P. Sohut- 
S5 BNiiKKdBU and Oil. EisiiBK (Compt. rend., Ixxvi, 440 — 142). 

Tjin authors are able to detect c.o. of oxygen dissolved in wator, 
and to dotormiuc the amount of oxygen containeil in blood, by adding to 
a measured quantity of it an amount of standard solutiou of sodium 
sulphite suliioioiLi to absoi’b all the available oxygon at once, and leave 
an excess (see this Journal, 1873, p. 88). The amount of cocoas is 
estimated by moans of a solution of indigo-carmiuo. The titration is 
conducted in an atmosphere of liydrogon, and kaolin is added to tlio 
liquid in order to render the ohauges in tint more porcoptiblo. The 
quantity of oxygen can he dotormiiiod witliin 2 i)or cent. 

IMiis ostimaled amount is less than the real one, and the error is duo 
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to the colour of the blood obscuring the reaction. TIic authors find 
that the oxygen of the blood docs not act on tho sulphite jiko froo 
oxygen, but like oxygon combined with amnionincal cupric oxido. 
I^bh ox blood, saturated with oxygon, possesses, in respect of iho 
sulphite, an oxidising power equal to 45 per coni, of oxygen, l^lood 
deoxidised by the air-pump, or by carbonic oxide, has an oxidising 
power of 25 or 26 per cent. The oxygon removed by tho air-pump is 
thus only 19 per cent., and blood satniatod with oxygou has, thoro- 
fore, an oxidising power times greater than has boon hitlierto 
attributed to it by calculations made on the amount of oxygon extracted 
fifom it by the air-pump or by carbonic oxide. This excess of oxygen 
exists in a moi‘e stable combination, and can only bo removed by reducing 
agents. A 10 per cent, solution of blood, saturated with oxygon, and 
then treated with an excess of sulphite, gives the spectrum of reduced 
hsemoglobin and assumes a reddish-violot colour. On again estimating 
the oxygen after agitation with air, it furnished tho samo quantity as at 
first. 

T. L. B. 


On Tissue Gliange in the Animal Body after Blood-letting, 

By Jos. Baubb (Zeitsoh. f. Biologie, viii, 56? — 603). 

The author’s experiments upon dogs consisted of two series. The first 
was for the purpose of detennining the amount of albumin decomposed 
daily, and the second, to estimate the decomposition of fat in the or- 
ganism before and afW blood-letting. 

The decomposition of albumin was estimated firom the urea excreted 
by dogs whose excretion of urea was kept constant by careful dieting, 
or which were entii’ely deprived both of food and water. Jn all cases 
the metamorphosis of albumin was increased by blood-letting. 

In one dog, weighing 20 kilograms, whose excretion was kept con- 
stant, the ^Sily amount of urea was 35 5 grams, or IG’6 grams of 
nitrogen. Four hundred cub. cent, of blood woi*o then drawn fwnu tho 
crural vein. During the three following days tho daily excretion of 
urea was about 7 grams above the average, and in tho throe clays 
amounted to 21’7 gmms of urea or 10 2 of nitrogen. On the foui'ih 
day it became nearly the same as before the opomtion, Tho urinary 
water increased together with the urea after blood-letting, but tho 
specific gi*avity of the urine was higher than before. 

As the excess of nitrogen passed was not contained in tho food, it 
must have been derived from the body, and in tho four days succeeding 
the phlebotomy, it coi responded to 65 grams of dry albumin or 208 
grams of muscle decomposed in the organism. A dog of tho same size 
as the first was deprived of food, and on the seventh day of fasting 
256 c.c. of blood were drawn, and on the tenth day 400 c.c. more. Aiior 
the first blood-letting the excretion of urea, which had boon steadily 
falling, rose 6'06 grams or 78 per cent., and after tho second it rose 
8*36 grams or 37 per cent. Assuming that the daily excretion, if 
blood had not been drawn, would have been 7*5 grams, an ostimato 
rather too high than too low, the total increase of uroa caused by tho 
extraction of blood, would bo 19*8 grams or 9*2 of nitrogen, correspond- 
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ing to 2?1 grams of mnsclo. Tlio total increase of nitrogen is less 
wnon tlic animal is starvod then -when it is supplied with food, as in 
tho former case it only amonnted to 9*2 grams of nitrogen in seven 
days after blood had been twice drawn, while in the latter it was 10*2 
grams in three days after one blood-letting. The percentage increase 
of turn is, however, greater dnring fasting. The quantity of mine 
was increased, along with the solids, although the dog got no water. 
The specific gravity increased at the same time. After the second 
blood-letting file dog drank 630 o.c. of water, but the urine was only 
increased by about 20 c.c., and therefore the greater part of the water 
was probably retained in the body. The author has also observed an 
increase in tho excretion of urea after blood-letting in the case of a man 
suffering from croupous pneumonia. 

Tho experiments on the decomposition of fat were made on a small 
dog weighing 44 kilograms, placed in a small respiration apparatus 
made after Pettenkofer and Voit's model. When blood was drawn 
during a jperiod of fasting, the excretion of carbonic acid was not 
altered at first, but the consumption of oxygen and excretion of water 
were diminished. After fasting for 20 hours more, however, the excre- 
tion of carbonic anhydride, as well as that of water, and the consump- 
tion of oxygen, became much less. A greater proportion of the oxygen 
consumed was excreted as OOz after the blood-letting than before. 
When tho blood was drawn shortly after a meal, the excretion of car- 
bonic anhydride and water, and the consumption of oxygen were all 
increased, especially the two latter. The next day, however, they were 
all diminished. Tho proportion of oxygen consumed to tho carbonic 
acid excreted, became less immediately after the blood-letting, but it 
afterwards rose above the normal amount. The author details several 
oxporimonis of Voit and Rauber, which confirm his own results. As 
tho excretion of carbonic anhydride is diminished after blood-letting 
although tho decomposition of albumin is increased, it is evident that 
the combustion of fat in tho organism must be less. At first the com- 
bustion is only lessoned in comparison with tho increased metamoi*phosis 
of albumin, but afterwards it becomes absolutely diminished. In con- 
sequence of this, an accumulation of fat not unfroquentljr takes place in 
the body after blood-letting. Tho author explains tho increased trans- 
fonnation of albumin after blood-letting by the supposition that, on 
ac<H)unt of tlio diminution in the amount of circulating albumin, moro 
organ-albumin is converted into circulating albumin in consoquonco of 
tho loss of blood (see this Journal, 1873, p. 285). Ho lays groat stress 
on the difference between the explanations of 0. Weber and of Voit. 
Tho foi'mor supposes that combustion takes place in the blood contained 
within tho vessels, while Voit supposes that it takes place wherever 
living cells arc present either in the olood or tissues. Tho author also 
discubsos tho effects of blood-letting in disease, but for this wo must 
rotor to tho original. 


T. li. B. 
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Deteimiliation of the Absolute Mass of the Blood. 
By J. Steinberg (Pfliiger’s Ai*oliiv,, vii, 101 — 187). 


A MODIFICATION of Preyer’s method for the detomiimtion of llio mass 
pf the blood in an animal is recommended by the author. The opera- 
tion is performed as follows. 

Equal quantities of blood are placed in two haomatinoiiioiers ; water is 
then poured into the one, and into the other a solution obi aiuod by wash- 
ing out the vessels of the animal with a solution of sodium chlondo, and 
infusing the tissues. The addition is continued until the liquids in the 
two hfiBmatinometers exhibit an equal intensity of coloration; and 
this is determined by finding the point at which light begins to ap- 
pear in the green of the spectrum. As the wash-water alroacly cont/ains 
a small quantity of blood, it is ohvions tliat more of the wash- water 
will be reqnired to be added to the blood in the one hajinatiuomoter 
than of water to the other, in order to arrive at the same state of con- 
centration. We have now all the data necessary for the dctoimination 
pf the quantity of blood in the animal. 

Let y be the reqnired mass of the blood ; 

w, the weight of blood employed at the beginning of the experi- 
ment ; 

5, the quantity of blood placed in each hsematinomoter ; 
a, the qnantity of water added to the one hsematinomoter ; 

6, the qnantify of wash-water required to he added to the other 

hsematinometer ; 

d, the total volume of wash-water ; 

as, the unknown quantity of blood contained in o. 

Then— 


Clr “T 0 


y = •+■ — 

^ C 


1(g - a) 


Full details are given as to the mode of performing the oxperimoutM. 
The following are the relative weights of the blood and of the bodies 
of the animals obtained by this method ; — 

Babbits 1 : 12*3 — 13*3 

Guinea-pigs.. 1 : 12*0 — 12*3 

Dogs .... 1 : 11*2 — 12*5 

Puppies .... 1 : 16*2 — ^17*8 

Cats 1 : 10*4—11-9 

„ (fasting) 1 : 17*8 

Kittens 1 : 17*3— 18-4 

T, S, 


Quantitative Beteiminatiou of the Carbon Oxide coni'* 
bined with HsemogLobin : Elimination of Carbon Oxide. 
By Grehaut (Compt. rend., Isxvi, 233 — ^23G). 

The carbon monoxide is determined by comparing the relative propor- 
tions of oxygen capable of being ateorbed by normal blood, and by 
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the blood containing the caa^bon monoxide respectively; tbe carbon 
oxide pi*ovonts the absorption of a volume of oxygen equal to its own. 

The author finds that in animals suffering from carbon oxide 
intoxication, that gas is eliminated unchanged, and not as carbon 
dioxide : hence artificial respiration is recommended to prevent a fatal 
issue in cases of poisoning by the former gas. 

% S. 


Influence of Crystalline and Amorphous Quinine on tiie 
White Blood-corpuscleSj and on the Formation of Fjos. 
By G. Keener (Pfliiger’s Archiv., vii, 122—138). 

A PUYSTOLOGiOAL memoi^ forming an experimental criticism on the 
rosoatchos of Gcltowsld, Binz, Strieker, and others, op. the action of 
quinine on the white blood-corpuscles. 

T. S. 


Chemistry of Vegetable Physiology and Agrioulture. 


The Light Smitted by Leaves. By Vogel (Berichte der K. b. 

Akad. d. Wissonschaften, 1872, 133 — 137). 

Green loaves always appear black in photographs. Boscoe showed 
that with variegated mint the light from the green portion of the leaf 
had no photographic effect. The anthor has experimented with vaiio- 
gaied leaves, and finds that in some cases thepoi^xon not green equally 
fails of photographic effect. In the case of a leaf green on the npper 
side, but rod on the under, when the green side was exposed to light, 
and the rod sido towards the plate, no silver was reduced; hut on 
reversing the loaf, reduction took place. As the rays which reduce 
silver salts arc not consumed by plants for the decom|)Osition of car- 
bonic acid, the cause oC their roieniion requires elucidation. 

R. W. 


Is Peat Smoke Injurious to Vegetation P By Prof. Prestel 
(Ann. der Landwirihschaft, 1872, 750). 

Statisiics oC the rye harvests and of the number of dOTS ou wbich 
poat faiiioko was prevalent iu Westphalia during the years 1862 to 1871, 
bliow, contrary to the populai* opiuion, that in the yeai'S during which 
tlio air was most impregnated with smoko, the harvest was abov,e th,o 
average, and that in the years during which peat-burning was nnusualj^ 
small, the rye harvest was below the average, 

E. K. 


Influence of Coal Gas on the Growth of Trees. 

(Ann. dor Landwirtlischafb, 1872, 704.; 

In iho boianioal garden of Berlin, a maple and a limo tree, SJ- to 6^ feet 
in diameter, were treated daily, from July, 1870, for six months, witli 
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100 cubic feet of gaSj introduced 2^ feet under tbe sxu’faco^ of tlio soil, 
and about 3 or 4 feet from the trees ; they began lo look sickly alter a 
month’s exposure to the action of the gas, tho maple died in llio follow- 
ing spring, and the lime in the summer. An examination of tho roots 
showed that the poisoning begins at the growing ends of ilio roots, and 
that the bark of the roots is not acted on. In another experiment, 
25 cubic feet of gas were daily passed into a plot of ground having a 
surface of 144 square feet, and on which twelve young trees had boon 
growing for one a-half years ; the trees showed signs of poisoning 
in a week’s time, where the surface of the soil had boon firmly stamped 
down, and in a month all the trees had lost their leaves. 

£!. El. 


InfLuence of Metallic Salts on the Vegetation of Aspergillus 
Niger. (Ann, der Landwii*thschafb, 1873, 93.) 

In “ Etudes chimiqnes snr la vegetation,” Jnles Eaulin gives tho results 
of some e:q)eriments on the action of salts on tho growth of fungi. Tho 
following is the composition of the solution most feivonrable to tho growth 
of asper^us : water, 1,600 grams ; sugar, 70 ; tartaric acid, 4 ; ammo- 
nium nitrate, 4 ; ammonium phosphate, 0*6 ; potassium carbonate, 0*6 ; 
jnagnesixun carbonate, 0*4 ; ammonium sulphate, 0*25 ; zinc sulphato, 
0*07 ; ferric sulphate, 0*07 ; potassium silicate, 0*07. Tho action of 
zinc salts is remarkatie : the presence of -gif.Vjnr ^inc sulphato in tho 
solution produces a crop three or four times as great as in the absence 
of zinc, "Want of iron salts is little detriment^ to tho gi*owtJi of tho 
mould, but the addition of of silver nitiato, or -yo^IooTr of 

mercurie chloride to the solution is sufficient to prevent any further 
development. 

E. K. 


Digestibility of the Fat of Hay. By J. Koniu 
(Landw. Versnehs-stationen, xvi, 40—47). 

The author replies to the objections of E. Schulzo (Jottn O/uw, /SV., 
[2], X, 1037), to his former statements. Konig now admilH iJiat tho 
fat of hay docs not contain glycetides. He denies, howovor, that his 
method of separatbag the fats by their solubility in cold alcoliol is in- 
capable of throwing light on the quantity of digestible fat lui'scnt. 
The evidence shows that, on the whole, the low- carbon fats are di- 
gested, while the high-carbon fats are not digested ; and among tho 
hay ffits those containing less carbon ai*e those most solublo in cold 
alcohol, though some of the l^her carbon fats are also soluble. More 
extended researches aore promised. 

R. W. 


and 


Nature of the Pats in Meadow Hay. By J. Kdsia 
J. SiBsow (Landtr. VersudiB-stationea, zvi, 47 — 66), 

Tm present is pi^inary only. The pnrieod othercal oxtraol 
was separated mto a^flnid fet soluble in cold alcohol, and a solid waxy 
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matter sparinj^ly soluble in cold alcohol. Treated with alcoholic 
potash, the gi*oator part of both those fats sapomhed. The soaps 
obtained wore separated into parts of different solubility, then decom- 
posed, and the fatty acids examined. The acids appear to be corotio 
acid, and various members of the acrylic series not yet identified. 

The unsaponified portion of the waxy matter contains ceryl alco- 
hol and a hydrocarbon which molts at 73° and yields to analysis 
0 84*42 and H 15*13. In a previous paper (Jbwm. uhem, 8oc. [2], ix, 
1104), Konig had shown that the waxy matter separated by cold 
alcohol firom the fat of oat straw and pea straw, contained more carbon 
than the highest known member of the fatty series. Other ingredients 
of the unsaponified residues are not yet identified. 

R. W- 


Composition and Feeding Value of Clover at different stages 
of GrovTtli. By B. Heiden (Ann. dor Landwirthschaft, 1873, 85, 
from Amtsblatt fiir die landwirthschaftlichen Yereine im Konig- 
roich Sachsen, 1873). 

The author concludes fipom his experiments that clover should ^ be cut 
at the commencement of fiowering, as there is no essential increase in 
the crop after this time, and a falling off in the feeding value, from 
decrease in albuminoids and increase in fibre, as the clover grows older. 

B. K. 


Feeding Fxperlments with Sophisticated (denaturirten) 
CatSe Salts. By E. Heiden (Ann, der Landwirthschaft, 1872, 
876). 

Bxpbhiments with oxen and calves, showed that cattle will voluntarily 
consume salt containing 10 per cent, of ferric oxide, and 10 per cent, of 
wonnwood, and that it is without any injurious influence on them. 
Salt containing 10 p(T cent, of gypsum, or 20 per cent, of magnesium 
chloride, is also readily consumed by catilo. 

E. K. 


The Bitter Apple as an Article of Food. By F, A. Fluokiger 
(NT. Report. Pharm., xxi, 46 — 50). 

TifE bitter apple, bitter cucumber, bitter gourd, or colooyntb (OitnAlm 
Onlocyntifiis Schrader), is a creeping cucurbiiacoous plant which grows 
abuu^nily in the Sahara in Arabia, and on the Coromandel Coast, and is 
found in some of the islands of the ^goan Sea. The fruit, which is 
about as large as an orange, contains an extremely bitter and drastic 
pulp, from which colocynth is, obtained. This pulp is said to be eaten 
by bufialoos and ostricbes, but is quite unfit for human food. The 
sood-korncls, however, which contain but a very small quantity of 
bitter principle, are used as food by some of the natives of the Afincau 
doHort. For this purpose tlie soods are first freed from pulp by roasting 
and boiling, and subsoquont treading in sacks, and thon deprived of 
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their coatings — ^which are also decidedly bitter — ^by cpi'inding and 
■winnowing. A single kernel thus separated, lias only a mild oily tahto, 
but several, if tasted together, exhibit a distinct bitterness. Tlu* averago 
weight of a seed is about 45 milligrams, of which the kernel constitutes 
only one-half. The kernels contain about 48 p.c of a faity oil, and 
18 p c. of albuminous substances, besides a small quantity of sugar, and 
may, therefore, be regarded as a suflGioiently nutritive e&cnlont. Tho 
inorganic constituents of the seeds amount to 2*48 — ^2*7 per cent. ; the 
pulp of the fimifc contains a mneh larger proportion, viz , 11 p.c. 


Analysis of Agaricus Foetens. By M. Sacb 


(Compt. rend., Ixxvi, 505). 

Water 67 20 

Mannite 0*60 

Pectic add 0 09 

Fibrin 4*66 

Bassoiin 1*55 

Ligneous matter 20*09 

Fat, acids, colouring and odorous matter . . 0 08 

Ash 5*13 


100*00 

0. R. A. W. 


On t&e Oonstltaelats of tlie Seed of the^ Yellow Lupine. 

By Hermann Ludwig (Arch. Pharm. [3], i, 494—498). 

A SUMMARY of previous researches, oontaming nothing now. 

J, R. 


On Alcoholic Fermentation by means of Mucof Muo6do< 

By A. Fitz (Dent. Chem. Gcs. Bor., vi, 48 — 58). 

Db Bart, in 1857, and afterwards Rees discovewd that the niould-ftlngfifl, 
muGor TwUoedo^ immersed in saccharine solutions, is capable of setting 
up the alcoholic fermentation, the spores of the fungus multii>lying by 
gemmation after the tnanner of beer-yeast. The mucor cells, however, 
are easily distinguished from yeast cells by their enomious size and by 
the red coloration produced by zinc chloride in their cellulose onvolopo. 
In the presence of air, mucor also develops a luxuriant mycelium; 
beer-yeast produces no mycelium, but^ nnder statable conditions, gene- 
rates ascospores. 

The author has made a number of experiments upon the alcoholic 
fermentation induced by mucor. He §nds that the spores of this 
fungtis develop differently according to the presence or absence of 
oxygen. In the absence of oxygen, they mnltiply by gemmation, and 
sdeohoHe fermentation is set up, but in the presence of aii*, a luxuriant 
reticulated mass is produced, no fermentation occurring at first, but 
only oxidation of the sugar through the agency of the mycolium. This 
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continues till the oxygen is consumed, when the mycelium breaks up 
into isolated cells, and fermentation commences. 

Mucor fermentation proceeds best at a temperature between 25® and 
28®. The gas evolved is pure carbonic anhydride. 

Mucor yea&t is very sensitive to the presence of alcohol, and the fer- 
mentation soon comes to an end. From the author’s experiments it 
appears that, practically, mucor can only be employed for the fermen- 
tation of solutions containing less than 7 per cent, of sugar. 

Succinic acid is formed in the mucor fermentation, but the autlior 
has not been successful in detecting glycerin in the product of the 
reaction. 

Dextrin, inulin, and milk-sugar do not ferment Under the influence 
of mucor. 

W. A. T. 


Analytical Chemistry. 

Technical Gas Analyses. By C. Winklbr 
(J. pr. Ohem. [2], vi, 301—333). 

The apparatus used by the author is a modifled form of Hofmann’s 
apparatus for decomposition of ammonia, &c. It consists of a two-limbed 
tube, one limb of which is wider than the Other and furnished near the 
upper and lower ends with glass stopcocks ; the space between these 
being graduated into fifths of cubic centimeters. 

The second limb of the tube is connected with the first by means 
of caoutchouc tubing; it is also furnished with a stopcock (as in 
Hofmann’s apparatus). The apparatus may be turned upon its stand 
either vertically or horizontally, as required. The gas to be analysed 
is made to pass through the apparatus for some time, the stopcocks are 
then closed, and the volume of gas in the graduated tube is noted. The 
liquid which is to act as absorber is poured into the second tube, and 
by opening tlie lower stopcock of the graduated tube, some o£ it is 
made to pass into this lattca*. (Sj)ocial i)eculiarities in the stopcock 
scpanitiiig the two tubes by which any air-bubbles are allowed to escape, 
arc doHoribod and figui*ed in the original paper.) 

To promote absorpiion, tho appamtus is placed horizontally for a few 
minuics. After a little time tho vertical position is resumed, and more 
liquid allowed to ontqr, and so on, until on opening tho connecting 
stopcock no further in-rUsh of liquid lakes place. The level of tho 
liquids in both tubes being made to coincide, the volume of liquid in 
the graduated tube coiTesponds with tho volume of gas absorbed. If 
several constituents of a gas are to be estimated, a number of these 
instruments is necessary. 

To reduce tho gas to a stated temperature, generally that of the 
absorbing liquid, itds made to^pass thi*ough a small flask containing 
mei‘cnry, which is surrounded by a quantity of tho liquid at the 
ordinary temperature of the air. Generally tho gases ai*e passed through, 
wotted cotton-wool before entering the graduated tube. 

The author then discusses the various liquids used for absorbing 
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different gases, and gives numbers expressing results obtained by 
him. 

Water vapour is absorbed by strong sulpburic acid, carbon dioxido 
by caustic potasb, and so on. A mixture of oxygen, carbon dioxido, 
sulphur dioxide, and nitrogen is analysed by absorbing the drst throe 
gases with pyrogallic acid in caustic potash ; in anoihor trial tho 
oxygen and carbon dioxide are aT:^orbed by caustic potash alone ; and 
in a third, the sulphur dioxide only is removed by a solution of iodine 
in potassium iodide. 

Carbon monoxide is absorbed by a solution of cuprous chloride in 
hydrochloric acid ; if the gas contains at the same time carbon dioxido 
and oxygen, these are removed by bubbling it through tubes containing 
a solution of pyrogallic acid in caustic potash previous to its entering 
the apparatus. 

The numbers given arc generally within 0*1 — 0*3 per cent, of tho 
theoretical amounts. 

M. M. P. M. 


Detection of Traces of Manganese. By B. Bottqeir 
(Zeitschr. Anal. Ghem., xi, 433). 

A VBRT small quantity of the substance to be examined (organic or 
inorganic) is thrown into a few grams of potassium chlorate melted in 
a test-tube. Manganese, if present, is indicated by the appearance of 
a reddish colour after the salt has completely cooled. The author has 
in this way detected manganese in a piece of wood-charcoal scarcely 
large enough for weighing, and in a r^ human hair. 

H. W. 


Analysis of Galena. By G. 0. Wittstein 
(Zeitschr. Anal. Ghem., xi, 460). 

Stoker ix, 514) proposed to assay galena by decomposing it in 
the finely pulverised state with hydrochloric acid and motnllic zinc. 
Wittstein, however, finds that the decomposition is fiu? from being 
complete, from J to of the galena remaining unacted ui)on, oven 
when a Wge excess of 2 smc is nsed. 

IT. W. 


Method of Estimating Asparagin. By E. Sagufrb 
(J. pr. Ghem. [2], vi, 118 — 127). 

The method depends on the frets that asparagin is converted by pro- 
longed heating with hydrochloric acid solntion into ammonia and 
aspartic acid, and that the latter and aspargin are bo^ unaffected by 
brominated soda solution, so that by d^rmining by Khop’s metliod 
{Zeitschr, f. Analyt. Ghem.y ix, 225) the** amount of nitrogen libers tod 
on shaking an asparagin soluticm, after it has been digested with 
hydrochloric acid, with the brominated soda-solntinn, the necessary iita 
are obtained for the calculation of the amount of asparagin present* 

A number of verification experiments with weighed quantities of 
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asparagin (*03— *3 grm.) dissolved in 100 c.c. of water, and heated 
for 12 hours with 10 o.c. of ordinaiy hydrochloric acid, also with 
weighed quantities of asparagin mixed wifcli 10 grains of fine pea- 
flour (which contains no aspawigin) are quoted, and show that the 
method is capable of yielding highly satisfactoiy results. 

Although an aqueous solution of asparagin may bo preserved un- 
changed, an impure solution containing albuminous substances cannot ; 
it is therefore necessary to extract it From the vegetable substance in 
which the amount of asparagin is to be detei*mined as rapidly as possible. 
The method which the author adopted in tlio extraction of tho asparagin 
from the mixture with poa-flour, and which ho recommends for 
general use is as follows : the 10 gi*ams of flour wore heated for 15 
minutes with 200 o.c. of a mixture of equal volumes of ordinary alcohol 
and water in a flask connected with a revcised condenser; the source 
of heat was then removed ; and 5 c.c. of a cold saturated solution of 
mercuric chloride diluted with an equal volume of water added to tho 
hot solution, tho whole well shaken, and filtoi*ed thi*ough a moderately 
large fluted Jilt or. Tho pieeipitate, which was brought as completely as 
possible into ilio filter, was thou washed with a second 200 c.c. oi 
heated alcohol and water mixture, aftorwards ihreo or four times witli 
cold waicr. Tho entire filtiiito tlius obtained (500 — 550 c.c.) was 
evaporated on tho wator-bath ; tho residue dissolved as completely as 
possible in the least possible quantity of water, and tho solution and 
the undissolved matter were iuii’oducod into a small beaker, and 
saturated with sulphuretted liydrogoii. The precipitate of morcurio 
sulphide was then removed by liltmtion and washed with hot water, 
and tho filtrate (100—120 o.Cp) was mixed with 10 c.c. of hydrochloiio 
add and heated to boiling for an hour in a flask attachod to a con- 
denser 5 after cooling, tho ammonia was detorminod by Knop’s method. 
The author shows that tlie amount of decomposition which aspiiragin 
sufters previous to tho treatment witli hydi*ochloric acid, is almost in- 
approciablo. Heating for 1 — 1 '25 hour's with the acid was found suifi- 
cient to convert the wholo of tlio asparagux into aspartic acid and 
ammonia; longer heating gavo too high n^sults. It is proposed to 
employ this method in investigating tho ibrniation and movemont 
(Wwideruttg) of aspai*agm which occurs during the gurmixuition of Uio 
Legnminosa). 

n. A. 


On Hager’s Method of Estimating Cinchona Alkaloids. 

B^y O. Mbuin (Zoitschr, Anal Ohem., xi, 4t7), 

Tms method, published by Hager in 1859 viii, 477) con- 

sists in digesting 10 grams of cinchona bark for a short time with 
about 130 grams of water and 20 di-ops of potash-Jey, sp. gr, 1'35 ; then 
adding 15 grams of sulphuric acid, sp. gr. 1*116 ; boiMng for 20 minutes ; 
adding water after cooling, so as to make up tho liquid to 110 c.c. ; 
filtering ; and precipitating the measured filtiato with 60 o.c. of picric 
acid solution saturated in tho cold. Tho molecular weight of ciucho- 
nino being but little less tlian that of quinine and quinidino, tho 
quantity of alkaloids present may bo calculated with sufBiciont accuracy 
VOL. XXVI. 2 z 
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from tlie weight of the precipitate obtained from 100 c.c. of the 
filtrate. 

Objections have, however, been made to this method by van der Burg 
(jhid , ix, 305), first because the exti*action of the alkaloids is incom- 
plete ; secondly, because the precipitate is not of consiant composition, 
foreign matters being carried down together with the alkaloids. Mcdin, 
however, finds, as the result of a large number of experiments, that 
the method is perfectly trustworthy, the exti*action of the alkaloids 
being complete, their precipitation by picric acid also complete, and 
the slight error arising from the simultaneous precipitation of otJicr 
substances being compensated by a slight loss of the precipitated 
picrate during washing. Moreover, the method is easy and expedi- 
tious. 

H. W. 


Detection of Onrarine. By F. A. Fluckiger 
(N. Eepert. Pharm., xxii, 65). 

CuRAEiNE yields with snlphuric acid and potassium dichromate a blue- 
violet tint not unlike that produced by strychnine under the samo cir- 
cumstances, but more peimanent ; the brown colouring matters apt to 
be present in crude curai’ine interfere much with the reaction ; neither 
precipitation by lead acetate nor treatment with animal charcoal is 
sufficient to purify an alkaloid thus contaminated. 

Curarine extract (best prepared by means of glyceiin) yields an 
amorpbons precipitate of cnraiine ebromate with potassium-dichromato 
(neutral chromate does not answer so well) : this precipitate is more 
soluble in water than the corresponding sirychnine compound which, 
moreover, is crystalline ; when air-dry, it dissolves in sulphuiic acid 
with a pure and intense bine colour, whereas the strychnine salt gives 
a violet tint; in neither case conld the colouring matter bo sepavaied 
and examined by itself. Phosphoric acid cannot be substituiod for 
sulphuric acid in this reaction. 

Potassio-mercniic iodide and potassium platinocyanido pi*ccipiiate 
curarine from its glycerin solution, as amorphous flakes, which do not 
become crystalline when dissolved in alcohol, and separated fj^om this 
solution; the corresponding strychnine compounds readily bocoino 
crystalline by this treatment. 

Onrarine may be separated from strychnine by means of benzene, in 
which the finmer is insoluble ; it is readily soluble in water. 

C. R. A. W. 


The Recognition of Coloiirs on Textile Fabrics. By L. Gabba 
(Gazzetta chimica itaJiana, ii, 381 — 385). 

The author remarks, that although dyers can occasionally guess the 
nature of the colouring matter employed in dyeing a fabric, yet they 
are very likely to err, so that it would be much better to have a 
methodical process for determining the nature of the colouring matters, 
siinilar to that employed in inorganic analysis. In the present 
paper the results of the examination of the following blue dyes are 
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giyen: — Indigo, Saxony blno, Prussian blue, logyrood blue, aniline blue 
(insoluble and soluble), hlen faience (a vniiety of indigo blue), mixlure 
of intligo and logwood blue, of Saxony and Prussian blue, of indigo 
and Prussian blue, azuline, ultramariiio, and molybdenum blue. Tbe 
reactions of tbe first fi ve bave been already accurately described by 
Stein (Zeifs, Anahjt. Ghent., 1870, and Dingler^s Polytech. Jonr., 18C9), 
but insoluble aniline blue is changed by soda to a brownisb rod, 
whilst the soluble blue becomes colourless; azuline under similar 
circumstances changes to violet. In mixed vat and logwood blues, 
acids (other than nitric acid) destroy the latter and leave the former 
unchanged. When mixtures of Saxony and Pmssian blue are treated 
with hypochlorites, the former is destroyed and the latter left. A 
mixture of indigo and Prussian blue acquires a greenish shade when 
treated with soda, owing to the Prussian blue changing to yellow. 
Molybdenum blue is recognised by the ash of the fabric containing 
molybdic acid and tin, whilst ultramarine becomes colourless and 
evolves sulphui*etted hydrogen when treated with an acid. 

C. E. G. 


Estimation of the Extract-contents of Beer and . . 

By ObOAit Knab (Diiigl. polyt. J., cevi, 485 — 489). 

Points out again the obvious fact that the specific gravity of a solution 
containing various bodies of different specific gravities, in vaaiable pro- 
portions, cannot be a measure of the absolute weight of those solids 
contained in the solution. 

0. H. G. 


Adulteratioii of Wax with Tallow. By MAKpy (Ohem. Oontr., 

1872, 588). 

Wax floats in alcohol of 29®. By observing the strength of the 
alcohol in which the sample floats, the percentage of wax may he 
deduced. 


If the alcoholometer shows 29’® the wax ooutains 100 per cent. wax. 
„ „ 3<J®C3 „ „ 75 

„ „ 50®’25 „ „ 50 

« 0()®*87 „ „ 35 

„ „ „ „ O 

M M. P. M. 


9 ) 

9 > 

9 ) 


Petection of Pnsel Oil in Spirits of Wine. (N, Bepert. Pharm. 

xxii, 118.) 

Boxjvtxr places a few fragments of potassinm iodide in a test-tube, 
adds the spirit, and gently shakes the liqnid ; the formation of a yellow 
coloration indicates the presence of fusil oil. Boettger finds that this 
coloration is due, not to amylic alcohol, but to the action of acids 
(acetic, valerianic, &o.) on the iodide. 

Potassium permanganate solution is much more readily decolorised 
by amylic than by ethylic alcohol, 

0. R. A. W. 
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Technical Chemistry. 

Various Uses for Blast-furnace Slags. By T. Eglbston 
(Dingl. polyt. J., ccvi, 467—462). 

The brittleness of these slags is the chief objection to their nso as a 
road-mending material. When they are devitrified by leaving them to 
cool slowly, in large masses and under considerable pressure, they fur- 
nish an excellent road material ; about half the mass of slag is thus 
completely devitrified. 

The following arc outlines of processes desdibed for the preparation 
of building stones : — The slag is rmi from the blast-furnace into a 
semicircular vessel on moving wheels and having its bottom covered 
three centimeters deep with sand and coke-dust. By means of a bent 
iron implement, the slag is mixed with sand and coke-dust till the 
' escape of gases has nearly ceased and the mass is sufficiently tough. 
With the same tool it is next pressed into a mould furnished with a 
is forced down as soon as the escape of gas ceases. The red- 
10 L is then placed in the cooling-oven, covered with coke-dust, 
and allowed to remain three or four days to cool completely. Those 
stones are impervious to damp and make good foundations. Accord- 
ing to another method, the slag, which should contain from 38 to 44 per 
cent, of silica, is run down a shoot into a large cavity, and there covcind 
over with sand and ashes, and left to cool for five to ten days, when it 
is distributed in moulds and there hardens. In certain parts of Belgium 
slag is poured upon iron plates and cooled by water, and thus a kind 
of glass is manuffictured. 

£i other districts the slag is granulated as it flows from the blast- 
furnace by means of a stream of water. The granulated slag is pro- 
feri'ed by the puddlers to sand, for the moulds for pig-iron. The 
slag-gravel may be advantageously substituted for sand in mortar 
making, a more rapid hardening being thus secm'cd, a matter of groat 
moment in building foundation- walls. 

Artificial stone is also manufactured from this gi*anulated slag and 
used for building purposes, furnishing warm, dry houscH, of handsomo 
appearance. 

When stones for building with enamelled surfaces arc required they 
are obtained, in some pai'ts of Europe, as follows : — The unburnt bricks 
are covered with granulated slag, and after diying, arc burnt in a 
furnace whore they do not come in contact with carbon. The stones 
are completely glazed, and, according to tbo difieront kinds of slag 
used, are tinted of different colours. This operation is also employed 
advantageously with tiles, pipes, and earthenware. 

If in the preparation of fire-proof bricks a certain proportion of a 
mixture of clay and granulated slag be added to the mixture, voiy 
hard and durable fire-bricks are obtained. These have been testod in 
a brass furnace, and experiments are being tried as to their applicability 
to building puddling furnaces. This granulated slag may also bo 
advantageouriy used for manure. Blast-furnace slag has also been 
drawn out in fine threads or filaments, furnishing tho so-called 
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“ f aniaco-wool.” This substance being a very bad hcat-conductor, 
has suggested various household and other uses. A cheap and valu- 
able ooment, said to be equal to Portland comont, has boon prepared 
from tho finely-granulated slag, which will also resist well the action 
of acids. W. S. 


To produce Opacity in Glass. By P. Wbiskopp 
(Dingl. polyt. J., cevi, 468). 

Pluok spar, rubbed to a fine powder, is mixed with concentrated sul- 
phuric acid to a thin paste, and applied with a lead instrument to those 
parts of the glass which it is desired to frost or make opaque. Fine 
frosted designs may thus be produced on smooth transparent glass. The 
articlo should, after tho above treatment, be gently heated in an iron 
vessel, with cover and funnel passing to a chimney ; after cooling, it is 
finally washed with dilute alkali, and rubbed over by a brush with clean 
water. 

W. S. 


Basic Ferric Chromate. By B. Klbtzinski 
(Dingl. polyt. J., cevii, 83). 

This substance forms a fine yellow, being especially useful when applied 
with soluble glass, with which it foi’ms a hard cement. With ultra- 
marine it gives a beautiful green colour. It is prepared by continued 
boiling of a solution of 438 parts by weight of crystallised ferric chloride 
with 1473 parts of potassium permanganate. 

M. M. P. M. 


The Purple of the Ancients and the Colouring Matter found 
in the Sarcophagus of St. Ambrose at Milan. By G. Bizio 
(Gazzotta chimica italiana, ii, 433—443). 

Thb author, referring to a recent paper on the same subject (0a», 
cliim. iftiL, 1870, p. 78, and this Journal, xxv, 1103), points out that 
it is almost impossible tliat the blue colour found in the sarcophagus 
could bo indigo, as that dye was not introduced into Europe before the 
middle of the sixteenth century, wlici^eas the luuvex pui'plc was cer- 
tainly in use in tlio time of Gharloma^io. He then gives a parallel, 
consisting of a senes of reactions of indigo and tho murex purple, 
showing that it is possible that the colouring matter examined by 
Fmpolli, Lepotit, and Padullimaybo Tyriixn purple, especially if the 
latter had boon made wholly or partly from the Mure^ iruntCidm, since 
this contains, besides tho puiq)lo, a red colouring matter. 

C. E. G. 


Nature of the Black Spots produced in Dyeing with Cochi- 
neal. By G. Gttionbt (Ohem. Oentr,, 1873, 71). 

Thbsb spots have been found to arise from the presence of iron, espe- 
cially in the tin-preparations nsed as mordants in red dyeing with 
oocmneal ; when tin-salts free firom iron are used, they never occur. 

H. W. 
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Red Coloration of White Lead, By J Lorsoheid (Dent Chem 
Ges Ber , vi, 21 — 22) — The white lead examined by the author was 
obtained by the Sonth-Geiman piocess Lead -plates aae hnng np in a 
Tanlted chamber in 'svhich vapouis of acetic acid and caibon dioxide 
are passed Sometimes the product contamed layeis of a led substance, 
and on examining the conditions under which this was toimecl, it was 
found that the cause was a deficiency of caibon dioxide, the connection 
between the coke-stove and the conducting pipe being so imperfect that 
vapour of acetic acid escaped thiough the lattei As soon as this 
defect was remedied, a good white lead was obtained, and by bimgmg 
the red- coloured plates again in the chambei, the colour was removed 
The red substance consists of oxides of lead contaimng a small quan- 
tity of dioxide 

G S 

On J. C. A. Bock’s Process for the Production of Stearic and 
Palmitic Acids. By W L Oarpefter (Ohem Centi , 1872, 744) 
— This process consists m treating the fat with a small quantity of 
ilphunc acid, and subsequently decolonsing the fat acid by means of 
)X3fiismg agents 

WAT 

Manufacture of Rosaniline. By A Bruem^Ct (Deut Chem 
Ges Bei , vi, 25) — This new and practical method consists in the 
action of (commercial) mtiobenzene on magenta-amliue 

0 S 

The Crystalline Precipitate produced in Beer on the addi- 
tion of Potassium Carbonate. By A Mbiz (Chem Centi , 1872, 
568) — The addition of potassium carbonate to beoi gives rise to the 
formation of small crjstils which adheie to the sides of the vessel in 
which the precipitation takes place The best lesults weie obtained 
by heating a htie of the beei to the boilmg tempeiatuie and adding 
10 grams of potassium carbonate dissolved m a small quantity ol watci 
The ciystals weie analysed by the author and by Giicssm lyci, and 
were fouud to consist of potabsio-magnesium phosphate, MgK^PsOa + 
bHaO 

T B 

A Collodion of Extraordinary Tenacity. By R Bouqbr 
(C hem Centi , 1872, 745) — Collodion cotton is dissolved m a mixtuio 
of equal volumes of ethci and absolute alcohol and a small quantity 
of halbam of copaiva added Spiead pn gKbs, it leaves a membrane of 
extiaoidmary fiimness 

WAT 

Newly discovered Property of Gun-cotton. (Dmgl polyt J , 
co'^i, 500 ) — ^A notice of Brown’s obsei\ation that it is possible to 
explode oompiessed gnu-cotton even when wet 

0 H G 

The application of Carbon Sulphide to the freeing of Wool 
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from Fats. (Dingl. polyi. J., ccvi, 502.) — ^Tlicrngli the fat is easily 
removed by this reagent, it is found that the wool is rendered so 
yellow and brittle that the proccbs is not woHh working. It is 
suggested in the paper tluii the oai'bon sulphide unites with and altoi*s 
the Bulpliurcttcd constituent of the wool. 

0. H. a. 

Tracing Paper. (Dingl. polyt. J., ccvii, 86.) — Oastor-oil is mixed 
with 8 or 4 parts of absolute alcohol, and the homogeneous mixture 
spread over paper with a brush. By washing with alcohol, the oil is 
again dissolved, and the paper restored to its oHginal chai*acter. 

M. M. P. M. 

Changes in the Sugar of Beets. (Dingl. polyt. J., covii, 88.) — 
Pasteur’s researches have shown that boot-sugar in an atmosphere of 
carbon dioxide undergoes the lactic fermentation, part of the sugar being 
destroyed, and part converted into non-crystallisable sugar. Hehasalsyt* 
shown that when the boots grow /mouldy, they exhale carbon dioxidr 
if, therefore, they are kept for any length of time before the sugar . 
extracted, they will ho in those civcninstauccs under which this sugar is 
so easily d(‘Oompos(Hl. Tlic beets should bo kc]>t in a well- void ilated 
place, but oven hero they must not remain longer than is absolutely 
necessary, M. M. P. M, 

Gilessmayer’s Hop Extract. (Chom. Contr., 1878, 105.) — In 
this paper are set forth : — 

Istly. The desirability of a process for preparing a good hop-extract, 
so that the excess of hops obtainable in an exceptionally rich hop- 
harvest may thus be utilised and kept in the form of extract to compen- 
sate for years of scai'city. 

2ndly. The diflSlculties hitherto standing in tho way of processes 
devised for tho preparation of the extract. 

3rdly. That a process has boon recently discovered which is success- 
ful in evciy rospect; but unfortunately the “modus oporandi” is kepi 
secret. 

W. S. 

The Free Acids in Wine. ByGRAB(jER(Ohera. Oentr., 1878, 105), 
— Old wines have an acid inaction, in consequence of tho pim^nco of a 
certain amouutof free acid and potassium bitart ralo. A wine not ex- 
hibiting this acid reaction tastes Hat; tho acidity is its most important 
flavour. For a long timo it has been believed that tho free acid of wine 
is tartaiio acid alone. Kessler’s i*esearches liavc, however, shown that 
this is seldom the case, frequently tartaric and malic acids existing 
together, and more frequently the fi*oe acid consisting of malic acid 
entirely. Wines containing tartaric acid alone taste more tart than 
those with only malic acid, or a mixture of malic and tartaric acids. 
Kessler shows that only in rare cases does the free acid in grapes con- 
sist solely of tartaric acid ; in most cases a mixiut*e of malic and tar- 
taric acids is present in variable proportions. 

W. S. 
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The Treatment of Wine with Air during Pennentation. By 
Adolph Ott (Dingl. polyt. J., ccvii, 155 — 161, from Engineering and 
Mining Journal, July, 18 ?2). — The process consists in driving air 
through the fenoienting liquor, at a temperature of 26® — 27® 0., for half 
an hour on the first . day, and for several minutes on each succeeding 
day till fermentation is complete, which requires from five to four- 
teen days. The wine can be drawn off jfrom the yeast in a few days 
after, and in one or two months will be quite clear, ficeo from any 
tendency to secondary fermentation, and of a more agreeable flavour 
than wine fermented in the ordinary way and kept for two years. 

The method is due to D’Hem’euse, of San Francisco. 

0. H. Q. 

Combustible Boiler Crust. (Dingl. polyt. J., cevi i, 81.) — This crust 
foimed in the boiler of a manufactory in Chicago. It contained 20'92 
per cent, organic matter ; 16'04 fat extracted by benzol. ; 63*04 ash. 
addition of a little soda obviates the formation of this crust. 

M. M. P. M. 

On tbe ContinnoTis Distillation of Petroleum, Mineral Oils, 
&c., at Constant Levels, and with Fractional Condensation. 
By H. FtJBST (Diagl. polyt. J., oovii, 293 — 304). 

Fire-resisting Qualities of various Building Stones. By 
A. On (Dingl. pol;^. J., 310 — 818). 


Asphalt, its Extraction, Preparation, and Uses. ByL. Biueet 

(Dingl. polyt. J., ocvii, 240 — 263 and 328 — 337), 

On Spontaneous Combustion, with reference to its Preven- 
■tion in Flour Mtils. By A. KShl (Dingl. polyt. J., ocvii, 
867—378). 

On the Importation of Preserved Meat. ByH. SBNriiEBinjsr 
(Dingl. polyt. J., ocvii, 417 — 423). 

On Machinery and Constructions for the Bessemer Process. 

By B. F. DilzzB (Dingl. polyt. J., cevii, 394 — 400). ‘ 

Utilisation of Waste Soap-waters. By F. Heuzb (Dingl. 
polyt. J., cevii, 463). 
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XXVI . — Chi SmeUmg Iron and Steel. 

By C. William Siemens, D.C.L., (oxow,) F.R.S. 

[A Lecture delivered before tlie Chemical Sodetj, March 20th, 1873 ] 

On the 7th of May, 1868, 1 had the honour of addressing you on the 
subject of “the regenerative gas furnace* as applied to the manufacture 
of cast steel,” my object being at that time to point to the important « 
part which that furnace was likely to play in such metallurgical pro- 
cesses where intense heat ib rcquii*cd. At that time I described a 
method of producing cast steel upon the open hoaiih of a regenerative 
ftirnace by the dissolution cither of serax) iron or of ores in a more civics, 
reduced state in a bath of intensely heatetl pig metal. Tliosc proeefaSf^ 
have now received very considerjiblo X)iuetical development at the 
works of the Laudorc-Siomens Steel Company, of Me^^biw. Vickers and 
Company of Sheffield, and at bovoiul other works. Two processcb are 
employed at these works, the Sicmens-Martin process, which consists 
in dissolving scrap metal or steel in a hath of pig metal to which 
spiegcleisen is finally added, and the orc-rodacing process in which pig 
motal, and ore in a more or loss redncod condition is employed. 

The process chiefly employed at the Landoro works consists of intro- 
ducing on the hed of an intensely heated regenerative gjws furnace, as 
shown in Figures 1 and lr&, about 6 tons of pig metal, which may be jNTo. 8 
or 4 hasmatilo pig. When a fluid bath has been formed, oxide of iron 
(which should by p]*efercnoo have boon melted boforo-liaud with such 
propoi*tioiis of lime or other fluxing matorials as to tbrm with the silica 
in the ore and in the pig metal a convenient shic;) is added, or nalural 
ores may bo used in their rijw condition if they contain limo and 
manganese, as for example, the African Mokta bro. Wliou about 30 cwt. 
of this ore have boon dissolved (with ebullition) in tho metallic bath, it 
is found that a sample taken from it contains only about •! per coni, of 
carbon ; a point which can easily bo detected by the oyo of the workmen 
by a peculiar bright appearance of tlio sample when chilled in water and 
broken by the hammer. 

In order not to pass beyond this point, samples are taken out &om 
time to time during the latter pai*i of the operation, and such a series of 
samples, which have been kindly supplied to me by Messrs. Vickers 
and Co., together with samples of steel made by the process, aro now 
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placed before you. When the requisite point of decarburisation has 
been reached, the supply of ore must be stopped, and from 8 to 10 per 
cent, of ferro-manganese or spiegeleisen added to the bath. When 
this has been well incorporated by stin'ing, the metal is ready to be 
tapped into a ladle mounied upon wheels, which is afterwards pro- 
pelled into the foundry, and discharged either into ingot moulds, to be 
hammered and rolled, or into dried clay moulds for the production of 
steel castings. 

Considerable difficulty was experienced to find a material to resist 
the excessive heats necessary for carrying out this process ; ordinary 
Dinas bricks, which are considered the most refractory material in 
general use, would be rapidly melted, but a brick, bpecially prepared 
by crushing pure quartz rock, and mixing it with no more than 2 per cent, 
of quick lime to give cohesion, answers well. The hearth of the furnace 
is made of white sand with a small admixture of more fusible fine sand, 
^hich mixture sets exceedingly hard at a steel-melting heat, and pos* 
6Ss»«^tho advantage of combining into a solid mass with fresh matciiale 
itroduc^ between the charges to make up for wear and tear. The 
hearth anct thp furnace roof i£ of the maienals just spocifiGdi^jro voiy 
little attacked when the Siemens-Martin process is used, altliaa^b?4|^ 
heat must he sxfficient to maintain wrought iron containing only a 
trace of carbon, in a perfectly flnid condition. If pig metal, and ore 
(fused together with the necessary amount of flux) is used, the furnace 
also stands well, but the use of raw oro entails the disadvantage of a 
more rapid destruction of the fdmacc; even magnetic oxide of 
the purest description necessitates the addition o£ raw lime for ilio for- 
mation of a fusible slag, and the dust arising from the limo and Ibroiigh 
the decrepitation of the oro canscs the silica bricks to tuolt away rapidly, 
BO that after perhaps t\Yo months’ usage, the 0-inch arch of tlio fumaoo 
is reduced to the thickness of from 1 to 2 inches. It is ovidoiu, that 
silica is chemically speaking an objectionable material to be used in tJ)o 
construction of Uicse furnaces, because it prevents th(' forma tion of 
basic slags, and that a furnace oonstmeted of pure alumina or limo 
would bo prefei»able. My friend M. Le Chat cUor, hispectour-dcucivd 
dcs Minos, whose valuable labours for the advancomoiit of iron metal- 
lurgy are well known, suggested to mo years ago the use oi‘ Ba uxito (from 
Baux in Franco, where it was first discovered), a minorjd consisting 
chiefly of alumina, for making the fnmaco-bed, but 1 was not able to 
succeed with this owing to the great conti-action of the mass when 
intensely heated, and non-cohesion with the same material introduced 
for the puipose of repair. In attempting to construct the sides and 
reof of the furnace of Bauxite bricks, these were not found to bo equal 
in heat-resisting power to silica bricks, which latter are indeed unob- 
jectionable, except when raw ore and limestone are used. 
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If good pig-metal, sucli as is used in tlie Bessemer process is em- 
ployed, a metal of liigh quality is the result, equalling in most respects 
the steel produced melting Swedish bars in pots by the old Shefield 
process. 

There is manifestly an analogy between this and the Bessemer pro- 
cess, both of them being processes of decarburisation of pig metal; 
yet there are very important differences, both as regards the nature of 
the chemical reactions and of the metal produced. In the Bessemer 
process the silicon and carbon are fully oxidised by the action of the 
blast, whereas sulphur and phosphorus are known to remain unoxi- 
dised. Manganese is oxidised in the Bessemer process only to a certain 
extent, and therefore it is not necessary to add spiegoleisen at the end 
of the operation, when the pig metal employed contains a moderate 
amount of metallic manganese, as is the case in Sweden and in Styria. 
Mr. W. Hackney, the manager, and Mr. A. W illis, the resident chemist 
at the Landore Steel Works, have analysed Bessemer metals madg 
without the final addition of spiegel, and found them to contaio- Ik 
less than 0*3 per cent, of manganese. Notwithstanding the nop* 
oxidation of manganese, from 8 to 10 per cent, of iron is oxidised 
in the Bessemer process, although iron has naturally less affinity to 
oxygen than manganese. The oxidation of this amount of iron in the 
Bessemer converter is, in so far, a fortunate circumstance, as without 
it the amount of heat necessary to liquefy the resulting malleable iron 
could not be produced, and tho metal would necessarily set in the con- 
verter. In the ore-reducing process above described a totally different 
result ensues, as is shown by tho following experiment. 

A manganif erous pig was melted, and ore charged in the usual manner. 
After the pig was completely molted, it contained the ingredionts 
stated in the first lino of the following table, from which it will be 
seen that silicon and manganese were eliminated first, and then very 
little change took place in tho carbon until tlio two other constituente 
were completely removed : — 


Samples taken 

Contained 

Carbon. 

Silicon. 

Manganese. 

Xyiiirn pipr 

1*90 

■67 

1*14 

1 houT later 

1*8 

■233 

■676 

2 liours later 

1*7 

*183 

'2 


1*65 

■05 

•08 

4i i.* « 

1*6 

none 

1 

none 


1*1 

6 .. 

*6 

1 jMLanganese ana siucon com- 
r pletoly gone! 

Y 

•2 
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The snlphur aaid phosphorus are oxidised to a considerable extent ; a 
circmnstance which enables ns to use pig metal containing a certain 
small percentage of these admixtures, which are not absolutely ob- 
jectionable unless they occur in excessive proportions, the quantity 
admissible of both phosphorus and sulphur being about *08 per cent. 

The decarburising agent employed being ferric oxide, no cast-iron can 
possibly be oxidised, and a ton of pig metal with its quota of spiegol con- 
taining from 9 to 10 per cent, of foreign substances, yields fully 21 
owt. of steel ingots. In this process the addition of spicgeleisen at the 
end of the operation is an absolute necessity, however much manga- 
nese may have been contained in the pig metal employed, because the 
manganese is rapidly oxidised, as can be seen from tho foregoing table. 

, The reason of the dilTerent reaction in the Bessomor process is, in 
my opinion, that the silica liberated from the beginning of the opera- 
tion requires a base for its saturation, and that its great afSnity to 
nrotoxide of iron determines tho oxidation of this metal (free oxygen 
roiij the blast being present) in preference to manganese. 

A characteristic difference between the two metals, in their fluid 
condition, "is that Bessemer metal on cooling in the moulds sets up a 
violent ebullition, probably resulting from a reaction between occluded 
oxygen and carbon, which is counteracted by stoppeiing tho moulds. 
The ore process metal, if it has beeu made with oaro, on the contrary, 
contains no occluded oxygen, and sinks in the moulds on cooling in 
the same way as “ dead melted ” steel does produced by tho old bheiflold 
process. 

It has boon an open question between metallurgical chemists whoi her 
manganese is really required to be present in malleable stool, boino 
maintaining that its bouoiioial action is coniined to the elimination of 
sulphur during tho jirocc&s of production. Such, however, is not tlio 
case, as may be seen from tho following extract from Messrs. H aekuoy 
and Willis ’ s report : — 

“ Our observation, based on five years’ experience, is that no ciicinical 
reaction takes place between tho manganese of tho spiogeleihcu ami tho 
other elements of the stool, but that it acts simply as an alloy. With 
regal'd to manganese not removing any sulphuj.* in a batli of stool, it is 
a curious fact that the reverse takes place in a blast furnace. As tho 
percentage of manganese in the pig increases, so does the sulphur 
decrease ; for instance, if to ore and coke, which in tho ordinary way 
will produce a pig containing from 2 per cent, to 3 per cent, of sulphur, 
monganiferous ore is added so as to put 2 per cent, of manganese into 
the pig, the sulphur will be reduced to *05 or *08 per cent. ; but when 
3 per cent, of manganese is found in the pig it never contains more 
than a slight trace of sulphur. We have had occasion lately to analyse 
several hnndi'eds of samples of pig iron mado under these conditions, 
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and can voncli for the accuracy of this statement, and we think it a 
fact well worth the attention of ironmasters who are troubled with an 
excess of sulphur either in their ores or fuel. 

“ Every one must have noticed the absence of sulphur in all analyses 
of spiegeleisen, although much of it is made li*om coke, and most of 
the ores used contain a considerable quantity of pyrites. 

That the manganese acts by its actual presence, and not by any 
chemical reaction, is, we think, proved by the fact that, if through any 
accident or carelessness of the workmen, the charge is left in the fur- 
nace for more than twenty minutes after the spiegeleisen is fairly 
melted the steel is invariably bad, owing to the oxidation of the man- 
ganese, and therefore if such delay occurs, a small addition of 
spiegeleisen is made, and no bad results follow.’* 

About the impurities of steel the same gentlemen report : — 

“ The presence of sulphur, it is well known, makes steel red-short, 
and the only question is, how much may it contain without injury ^ 
Our experience is, that up to *08 per cent, will do no harm 
provided there is also present 3 per cent, of manganese, and 1 have 
even found *112 per cent, without having any complaint irom the 
hammermen. 

“ Phosphorus does not appear to affect eidier the rolling or hammer- 
ing of steel, even if 2 per cent, is pixjsent, but if it exceeds 0*8 per cent., 
the rails become so cold-shoi't that they will not stand the severe test to 
which they are subjected. 

** The presence of arsenic and phosphorus increases the hardness of 
steel at the expense of its toughness. 

“ The effect of copper is not yet understood ; according to Percy it 
renders steel red-short to a greater extent oven than the same amount 
of sulphur. 

“ From the nature of the process, as a rule, very litllo if any silicon 
is found in Siemens* steel. The carbon and silicon appear to be elimi- 
nated equally when manganese is not present, and, as the carbon is 
generally in excess of tlio silicon, noiio romaius when the carbon is 
reduced to 2 per cent. Tho small amount found in the stool is derived 
ffora tho spiogoleiscn,” 

At the Landore Works upwards of 1,000 tons of cast stool are pro- 
duced weekly by those processes, and other works, such as Vickers and 
Company, Krupp, of Esson, etc., arc using the same for tho produc- 
tion of steel of high quality. 

Both in the ore-redneing and in the Siemens-Martin or scrap process, 
pig metal forms the principal basis, being used either as such, or as 
puddled iron or Bessemer scrap-metal, resnltiug fk>m the conversion of 
pig metal by a previous process. 

In my former lecture I expressed my belief that the direct convorsbn 
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of ores into iron or steel would ultimately be accomplisbed, and, having 
since been actively engaged on the problem, it is now my chief object to 
lay before yon the results I have np to this time attained, 

I am aware that, on the one hand, the direct conversion of iron ores 
into wrought iron or steel is no novelty, inasmuch as the ancient 
T-ndmnp and Biomans produced their iron by a direct process from tho 
ore ; and that, on the other hand, tho blast furnace offers immense faci- 
lities for the wholesale extraction of metal from the ore, by the side of 
which the puny efforts of the ancients producing half a owt. of metal 
intermixed with half-fused cinder by a day’s toil, and with the expendi- 
ture of large quantities of rich ore and charcoal, sink into utter insig- 
nifcance. 

Mr. Riley says, in his able lecture “ On tho Manufacture of Steel and 
Iron,” read before this Society on May 22, 1872 : — 

“ The great improvement lately introduced in the mannlacturo of pig 
4^n, the enormously increased production at a diminished cost of what 
nay he considered to be the raw material from which we start in tho 
inanu&cture of iron and steel, are, Z ^hink; sufficient to convince not 
only pra^cal men, but scientific men also, that in any improvement in 
iron manufacti]{^ wo must commence with tho pig, and consider that 
our starting point.” 

Mr. Riley here gives expression to the prevailing opinion amongst 
metallurgists ; but still I do not despair of being able to prove to you 
that upon theoretical grounds the blast furnace is open to very grave 
objections, inasmuch as it produces iron combined with nearly all tho 
objectionable substances contained in the materials used, that only 
expensive fuel, such as coke, can be employed, and that its combustion 
is necessarily imperfect. 

Tho accompanying figure (Kg. 2) shows the distribution of tem- 
perature in tho blast furnace, as given by Mr. LowthianBoll in a 
papm* lead by him before tho Institution of Civil Engineers, in 1872. It 
shows that the reduction of the metallic oxides to spongy iron is accom- 
plished within the first 20 feet of their descent in the furnace, and at a 
Gompai’ativcly low tomporaturo. This upper zone is followed hy one 
where the limestone is decomposed and the carhurisatiou of tho spongy 
metal is commenced. Between this second zone and the zone of fusion 
in the boshes of the furnace a zone of great magnitude intcrvoucs, 
where apparently no other change is effected than an increase of tem- 
perature of the spongy metal, but where in reality a very ])owerful 
reducing action is accomplished of substances which had much hotter 
not he joined to the iron. It is well known that almost all the phos- 
phorus contained in the iron-stone, the lime-stone, and the coke is here 
incorporated with tho spongy iron. The silica is reduced to its metallic 
condition, and, together witih sulphur, arsenic, and other bases which 
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may be present, combines witb tbe iron. Tbe final action in tbe blast 
furnace consists only in fusing those reduced substances and forming 
the slags which envelop and protect the fused metal. 

As regards the fuel question, it will be observed that the result of 
the combustion in the blast furnace is for the most part carbonic ozide, 
and that the heat developed in this combustion amounts to only 
2,400 heat units per pound of pure coke consumed, whereas a perfect 
combustion (to carbonic acid) of the same coke would be attended by 
the development of 8,000 heat units. It is practically impossible to 
obtain more than one-fifth of carbonic acid to the carbonic oxide issuing 
from the top of the blast furnace, and it may, therefore, fairly be asserted 
that only one-third of the heat-producing power residing in the coke is 
utilised in this furnace. A portion of the heat thus lefi> undeveloped 
may be used, it is true, in burning the gases for the generation of steam 
or for heating the air blown into the blast furnaces ; but this utilization 
represents only a small proportion of the value of the coke or charcoal ^ 
charged with the ore into the furnace ; whereas a much cheaper matn>^'' 
rial might be employed for the purposes just named. The introduction 
of hot blast was unquestionably a very great improvement m blasts 
furnace economy, because the heat thus introduced is obtained by means 
of the perfect combustion of fuel, and, in reducing the combustion 
necessary within the furnace, the quantity of products of combustion as 
compared to a unit quantity of ore is greatly reduced, the effect being 
that the incoming ores have a relatively greater capacity for absorbing 
the sensible heat from the products of combustion, which latter musti 
therefore issue j&om the top of the furnace at a lower temperature. 

Belying upon this argument, I am inclined to believe that the cour 
sumption of coke in a blast furnace must materially diminish with* 
increased temperature of blast without limitation of degree, and in this 
respect T venture to differ from my Mend Mr. Lowthian Bell, who 
maintains that mere increase of capacity of furnace up to a certabCL 
limit produces the same effect as increase of temperature of blast, and 
that no beneficial effect can bo obtained by increasing the temperature 
of blast beyond 515® 0. In taking, however, the best examples of blast 
furnaces, the products of combustion escaping from the top, four paapts 
out of five, as CO without counting the NT and at not loss than 350® 0- 
of sensible heat, cany with them fully two-thirds of the heat they would 
be capable of producing, if they were bnrnt to caibonic acid. 

In my former lecture I described a plan of reducing iron oxides by 
feeding them, mixed with cai'bonaceons materials, into a reverberates^ 
furnace through inverted hoppers of fire-clay, the intention being to 
effect the reduction of the iron ores into spongy metal during thoiir 
descent, and the fusion of tho spongy metal so pi*oduced on the opeu 
hearth of the furnace, pig metal being used to facilitate the fusion. Xi 
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was found, however, that the quantity of heat that had to be ^^a■namit^ed 
through the sides of the fire-clay hopper was so great that tlio process 
of reduction proceeded very slowly, and the hoppers thombclvos wore 
rapidly destroyed by the intense heat of the furnace. The time neces- 
sary for the reduction of the metalHe iron in closed chambers of this 
or any other form which I have tried cannot bo efCccted in less than 
about 36 hours, and that at a great expenditure of fuel for heating the 
chamber externally. 

This unsatisfactory result directed my thoughts to another method 
of producing spongy iron by means of a rotative furnace. This fur- 
nace consisted of a long cylindrical tube of iron of about 8 foot dia- 
meter, mounted upon antifriction rollers ; tlie brick lining of it was 
provided with longitudinal passages for heating currents o£ air and 
gas prior to their combuHtion at the one extremity of the rotating 
chamber. The flame produced passed thence to the opposite or chimney 
end, where a mixture of crushed ore and carbonaceous material was 
’'trodttced. By the slow rotation of this furnace the mixture advanced 
continually to the hotter end of the chamber, and was gradually re- 
luced to spongy iron. This dropped through a passage constructed of 
refractory matonal on to the hearth of a steel-melting furnace, where a 
bath of fluid pig metal had been provided. The supply of rodueed 
ore was continued till the carbon in the mixture was mduced to 
the minimum point before indicated. The rotation was then ar- 
rested to prevent further descent of reduced ore ; spiegel was added ; 
and the contents of the melting ftimace tapped into a ladle and thence 
into ingots, as before described. 

This rotary furnace was erected by me at the Landoro Works in 
1860, and it was so far successful, as the reduction of tho ore was 
accomplished in a comparatively short time. A difficulty, howovov, 
presented itself, which led to its immediate abandonmout ; it was found 
that the spongy metal produced absorbed sulphur from tho heating 
gases, and was rendered unfit for the production of stotd ; tlie spongy 
iron moreover, upon its introduction into the stool-melting finmaco, 
floated upon tho metallic hath without being readily absorbed into it, 
and was in great part reoxidised and converted into slag by tho action 
of tho flame in the furnace. 

These experiments convinced me that the successful applicjition of 
reduced ores could not be accomplished through their conversion into 
spongy metal, and fully explained to me the want of success which has 
attended the previous efforts of Clay, Ohenbt, Tates, and others, to 
produce iron directly from the ore. On the other hand, T had observed 
that in melting iron ores no sulphur was absorbed from the flame ; and 
it occurred to me that by melting ores mixed with fluxing materials in 
a furnace so arranged as to accomplish its fusion in a continuous 



SIEMENS ON SMELTING IRON AND STEEL. 


669 


maimor, and on a large scale, tbo fused ore migbi be acted upon by 
soUd caibonacoous matter, so as to separate tbo metallic iron in a more 
compact form, 'wbile tbe earthy constituents of the ore would form a 
fusible slag with the fluxing material. Experiments proved that this 
reduction by precipitation of tbe iron could bo accomplished only at an 
intense heat, exceeding the welding beat of iron, but that tbe iron so 
produced was almost cbemioally pure, although the ores and the fuel 
used might contain a very considerable percentage of sulphur and 
phosphorus. The specimens of iron which I exhibit were made in this 
manner from ores of various descriptions, and the following tables give 
the analysis of the ores and the iron, as also the yield of iron ob- 
tained from a ton of ore : — 


Bes2df8 of Treci^ nation Process ai Landore, 


Ores 

- 

Charge. 

Yield. 

Total. 

Coal charged 
in faniace. 

Mokta ore 12 cwt. 

Scale S „ 

1 

20 cwt. 

6 cwt. 

14 cwt. 

Mokta ore 10 „ 

Scale 8 „ 


^ 18 „ 

4 „ 

14 cwt 2 qrs. 

Mokta ore 12 „ 

Scale 8 „ 


20 „ 

6 „ 

11 .. 2 .. 

Mokta ore 6 „ 

Scale 4i „ 


• 10 

2 „ 

12 „ 

Mokta ore 10 „ 

Scale 10 „ 


\ 20 „ 

6 „ 

16 ,, 2 y, 




6 „ 

18 „ 


111 cwt. 

30 „ 

86 2 „ 



Bmilis of Uotator. 



Ore. 

lime. 

Coal. 

Iron. 

Vickers, ShoflSeld 

984 

48 

216 

492 

„ Biraungham .... 

fSi 

40 

176 

258 
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Results of Rrempitation Frocess at BJoclmun, 


Charge. 


Aiml;yHW of iwm. 

No. 

Ores. 

Lbs. 

Total. 

Lime. 



Tinpuritio*!. 

- r 

P71Tpl<5 

4601 

600 

56 

356 

13V 


"S ■= 065por(!enl. 

p = m „ 

LSi = -]3 „ 

H 

Bed 

150 J 










Purple 

1681 


12 

1?0 

165 


Red* 

66/ 

224 









o r 

Melted 

3501 

560 

■■ 

■i 

m 


n 

Coke (powder) . . 

210/ 

B 

B 


^ r 

Purple 

3001 

900 

90 

390 

210 



'R1fty>V1mTi<l ...... 

600/ 









f 

RlaeLband . . . . . . 

6001 







Olayband'^ . , . . . , 

600 y 

1500 

150 

420 

210 



Purple 

300j 


^ 







r 

RlaeLband 

3001 






/6^ 

Clajband ...... 

WWW I 

300 y 

900 

90 

145 

202 


/ 1 

Purple 

300 J 









hT 

devdand 

9001 

300/ 

1200 

120 

200 



S « 013 per cold. 


Purple 

268 


P ~ 160 ff 








LSi= 173 „ 


Worlinq Res'iilh of the Oascade Fimwo af Landoio, 



Cliargo m cwt. 


Yield. 

Mokta ore. 

Roll soalo. 

Roll senle. 

Coal. 

Puddled bar. 

8 

8 

16 

n 

ewi. (11*8. 

7 2 

10 

8 

18 


16 

6 

6 

12 

mM 

8 

4 

8 

12 


11 

10 

8 

18 

6 

13 

6 

4 

10 

2 

12 

12 

8 

20 


14 

10 

8 

18 

4 

14 2 

12 

8 

20 

6 

11 2 

10 

10 

20 

6 

15 2 

14 

12 

26 

6 

18 

102 

88 

190 cwt. 


140 


The oro employed was Mokta ore, of tlie following description 
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1^620^ 

FeO 

MnaOl 

OaO 

MgO 

SiOa 

Loss on ignition 

9972 

Yield Lbs. slabs. 

32 charges, 14,338 lbs. ore .... 1 

„ 5,952 „ coal . . ^ 8,115 = 56*6 per cent. 

„ 768 „ lime . . J 

Other specimens of steel shown are produced by fusion of the iron 
thus obtained in the open hearth of a regenerative gas furnace, which 
are undoubtedly of superior quality. 

The furnace used for carrying out this process of fusion qj\d pre- 
cipitation is shown by the accompanying Figures 3 and 3a. It consists 
of a reverberatory gas furnace having two beds formed by the or( 
itself; on the upper bed a lake of fused ore is formed which can be lot 
off into the lower bod by piercing the intervening bank of unfused ore ; 
the lower bed is divided into two compartments, each provided with a 
working door, used alternately. The dense carbonaceous material, 
such as anthracite or hard coke, to be used for the precipitation of the 
iron in the lower bed, is reduced to a state of powder and mixed with 
about an equal weight of pulverulent ore. This mixture is spread over 
the bottom surface of the working bed and the fluid ore is let in upon 
it. By stirring with a rabble it is transformed into a pasty and foam- 
ing mass, which in the course of fiH>m 40 to 50 minutes is shaped into 
a metallic ball in a bath of fluid cinder, which may bo shingled in the 
usual manner and formed iulo bar iron or transferred to the pig-iron 
bath of a stool-molting furnace, where it readily dissolves. The ac- 
complishment of this process involves, however, a certain degree of 
manual labour and skill, as, if it be carelessly conducted, the yield of iron 
will be unsatisfactory ; the analysis of the slags shows a variable per- 
centage of iron amounting rarely to less than 15 per cent., but reaching 
occasionally up to 40 per cent. 

It was evident that if iron and steel were to be produced largely by 
direct process, that process must be a self-acting or mechanical one, and 
here my aitention again reverted to the rotating furnace above men- 
tioned. If I could succeed in furnishing such a rotating furnace with 
a lining capable of resisting the high degree of heat requisite for the 
precipitation of the iron, and at the same time capable of resisting the 
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•52 
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clicnciical action, I felt confident tliat tliifi mode of coiulucting the pro- 
cess must succeed. My attention here 1*0 verted to AI. Lo Oh at ol ier’s 
former suggestion of the use of Bauxite, which pohseases the rtupiiHiUs 
qualities, if only it can he put into a compact form and rt^ndeiXHl Hufii- 
ciently infusible. 

A series of experiments to form solid lumps by using diffei'orit bitul- 
ing materials have shown that 3 per cent, of argillaceous clay 8nfiu‘0 to 
bind the Bauxite powder previously calcined. To this mixture about 
6 per cent, of plumbago powder is added, whicli roiidei's the mass 
practically infusible, because it reduces the peroxide of iron contained 
in the Bauxite to the metallic state. Instead of plastic clay as the 
binding agent, waterglass or silicate of soda may bo used, which lias 
the advantage of setting into a hard muss at such a comparatively low 
temperature as not to consume the plumbago in the act of burning tho 
brick. When tho lining is oompleiod, tho interior of tho bricks is 
preserved against oxidation by fluid cinder, added to bind them togothor, 
vhaoh prevents contact with the flame. A Bauxite lining of this dc- 
oripaou resists both the heat and fluid cinder in a very remarkable 
egree, ar I have proved by lining a rotative furnace at my Sample Stool 
V orks at BirmingSbam, partly with Bauxite and partly with oarofully- 
lelected plumbago bricks. After a fortnight’s working the brick lining 
was reduced from 6 inches to less than half an inch ; whereas tho 
Bauxite lining was still 6 inches thick and perfectly compact. It is 
also important to observe that the Bauidte when exposed to intense 
heats is converted into a solid mass of emery of such oxtromo hardness, 
that it can hardly be touched by steel tools, and is capable of resisting 
mechanical as well as the caloriflc and chemical actions to which it is 
exposed. The Bauxite used for this lining was of the following com- 
position : — 

Alumina 53'62 per cont. 

Peroxide of iron 42’2G „ 

S^ilica M2 „ 

Other Bauxites which I Lave had occasion to analyse were composed 
as follows : — 
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Aitalyeie of various Bauxite. 


Fbbnoh BAtnurfiS. — F irst G-boup. 



Baw • • 
Calcined 



Raw . . 
Calcined 


SiO,. 

AJ,0,. 

Ee^O,. 

H,0. 

1-7 

66-2 

19-7 

12-7 

4-2 

64-2 

28-7 

13-0 

3-7 

68-9 

25-7 

12-4 

8-2 

66-9 

28-1 

12-2 

8-2 

60-4 

251 

11-5 

3-9 

66-4 

22-1 

13-5 

3-2 

61-2 

28-1 

11-3 

6-9 

68-8 

23-1 

11-3 

2-8 

60-7 

25-3 

11-8 

3-.5 

69-2 

24-5 

12-1 

4-01 

67-89 

28-09 


Second 

Group. 



SiO,. 

AljO,. 

Eo,0,. 

H,0. 

2-4 

52-5 

29-0 

16-9 

2-5 

41-8 

43-7 

18-0 

1-7 

26-2 

68-6 

10-05 

2-1 

38-7 

60-2 

11-8 

1-4 

38-7 

48-5 

12-0 

1-1 

39-2 

49-3 

9-4 

1-0 

38-7 

48-0 

12-5 

1-9 

41-2 

41-7 

15-9 

1-75 

89 6 

45 5 

12-57 

2-02 

46-53 

52-45 

— 


Austrian Bauxitb. — W ocnEjuiTB (Cabniola.) 


Baw. Oalcmed. 

AljOa 64-24 86-88 

FejO, 2-40 8-20 

SiO» 6-29 8-40 

CaO -86 1-13 

MgO -88 *60 

SO, -20 -26 

PC,. -46 -61 

H,0 26-74 — 
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Irish Bauxite. 

Raw. OaJfiined. 


AI3O3 35 0 44-58 

SiOs 3-5 4-45 

TiOa 2-0 2*54 

FesOa 38-0 48-40 

HsO 21-5 — 


Figures 4, 4a, 45. 4c, and 4d represent tHe complete rotary furnace, 
such as is now in use at Messrs. Vickers and Co.’s, at Sheffield, and at 
my Sample Steel Works at Birmingham. It consists of a set of four 
regenerators of the usual construction with reversing valves and gas 
producers, which latter are not shown. The rotative chamber is con- 
structed of iron, and rests upon four anti-friction rollers. Wheel- 
gearing is applied by which either a very slow rotative velocity of from 
four to five revolutions per hour can be imparted to the chamber, or a 
^ rapid velocity of about 60 to 80 revolutions per hour. The 
Tberis about 7' 6" in diameter and 9' 0^' long, and is provided with a 
te lining about 7” thick. A tap-hole is on the working side for 



Fio. 4d — S bctioit nisoTTon Rotator. 


discharging the slag into the cave below, where it is received in vessels 
mounted on wheels. At the two extremities of the cylindrical rotative 
chamber with its truncated ends, are large orifices, one of which, on 
the side of the regenerators, serves for the introduction of the heated 
gas and air as well as for the exit of the products of combustion, and 
the other facing the working platform is closed by a stationary door 
hung before it in the usual manner. Although the passage for the 
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regenerators, and completes with, it perfect combnstion within the free 
space of the chamber. The carbonic acid tbns generated comes in no 
further contact with carbon, consequently it cannot split up, but is 
drawn away unchanged into the chimney, while the evolved heat is 
taken up by the sides of the chamber and transmitted by reverberation 
and conduction to the mixture of ore, fluxes, and coal. 

In this process we have, therefore, to accomplish two things, viz., 
the deoxidation of the ore, and the fusion of the earthy matter mixed 
with it. If we take (say) hsematite ore, consisting of peroxide of iron 
with 10 per cent, of silica, we shall determine the quantify of carbon 
necessary for its reduction from the formula 

iPegOa “f" 30, 
which gives 2Pe + 300 ; 

and according to which the consumption of carbon (taking its atomic 
weight at 12 and that of iron at 66) amounts to 

= *32 lbs. per lb. of iron reduced. 

2 X 56 ^ 

The heat absorbed in this reaction amounts, according to Dr. Debus, 
to 892 units* per lb. of iron produced, but on the other hand the further 
combustion of *32 lb. of carbon fx*om the condition of carbonic oxide to 
carbonic acid, or from 00 to OOi, by means of the free oxygen intro- 
duced into the rotative chamber from the reg merator yields 

*32 X 5600 = 1792 units of heat 

leaving 

1792 — 892 = 900 units 

available for heating the materials and for melting the slag. 

The quantity of materials to be heated per lb. of iron produced would 


amount to 

Ore 1*69 

Lime or other fluxing materials. . . . ‘16 

Tot^ 1*75 


and taking the specific heat of Fe^O^ at ‘154 us determined by Herman 
Kopp, and the temperature to which the materials have to bo raised at 
1500® 0., the heat requfred for this purpose would not exceed 
1-75 X -154 X 1500 = 403*5 units. 

To this consumption would have to be added the latent heat absorbed 
in liquefying the slag. This would amount to *32 pound per lb. of 
iron produced, and, although we have no precise data from which we 

* Dr. A. W. Williamson gives 885*3 units as the result of his calculation, which 
two figures agree sufilcienily for my present purpose. 

VOX*. XXVI. 3 B 
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coTild ascertain the latent heat absorbed in liquefaction, we can hardly 
estimate it at more than 400 units per lb., or at *32 X 160 = 88 units, 
which, with the above 403*5, makes 451*5 units or 418*5 units under tho 
900 heat-units which ai‘e available, proving that *32 lb. of pure carbon 
would, theoretically speaking, amply sufidee to produce 1 lb. of puddled 
bar fiom ordinary hsematite ore, without counting however losses of 
heat by i*adiation and from other causes. 

In the production of cast steel, three operations are essentially 
involved, viz., the deoxidation of the iron, tho fusion of the slags, and 
the fusion of the metal itself with such proportion of carbon and man- 
ganese as is necessary to constitute steel of the temper required. 

The theoretical quantity of fuel required to accomplish those ope- 
rations would exceed that of making wi’ought iron by tho fusion of 

heated metal, which may be estimated at, say 1000 units, or at 

= *125 lb. of carbon per lb. of steel produced, wliich have to be added 
to the *32 lb. used in reduction. 

In fine, a ton of iron ought to be producible from hssmatite ore with 
6*4 cwt. of carbonaceous matter, or say 8 cwt. of common coal, and a 
ton of cast steel with 8*91 cwt. of carbon, or say 11 cwt. of coal. In 
giving these figures, I do not wish to imply that they will ever bo com- 
pletely realised, but I maintain that, in all our operations, wo slionld 
fix our eyes upon the ultimate result which theory indicates, which, 
owing to the imperfect means at our command, wc shall never com- 
pletely realise, but which we should constantly endeavour to ap])K’>ach. 

In taking incidental losses by radiation through imperfect (*ombnsi ion 
and through imperfect absorption of heat into account, wo find that tho 
actual consumption exceeds the theoretical limits about throe iiiiuoH, or 
that a ton of iron can practically l'>e produced with a cons lun pi ion of 
14 cwt. of coal, and a ton of cast steel with 12 cwt. of coal, which con- 
sumption represents a groat reduction as compared with other moiliods 
of production. 


XXyil . — BeseareJies on tlie Aetion of the Oopper-unc Oouplc oti Orgmlc 

Bodies, 

Part II. On the Iodides of Amyl mid Methyl. 

By j. H. Gladstone, PhD., P.R.S., and Alfred Tribe, P.O.S. 

pRANKLAND fouud that iodide of amyl is acted upon by zinc with 
much more difficulty than the corresponding ethyl compound ho 
speaks of the necessity of “ a very nice management of the tempera- 
* Chem, Soc, J., iii, 81 . 
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ture,*’ and thougli lie mentions zinc-amyl among the results of the 
reaction, he never obtained it in any quantity hy this method. For the 
decomposition of iodide of amyl he resorted to tho use of zinc-amalgam 
in powder in sealed tubes at a temperature a little above that of the 
boiling-point of the liquid. He thus obtained, not zinc-amyl but a 
mixture of three hydrocarbons, viz., amyl, OwHao, a light liquid boding 
at 155® ; hydride of amyl, O 5 H 12 , an exceedingly mobile liquid with an 
agreeable odour, boiling at 30° ; amylene, C 3 H 10 , another limpid liquid 
boiling at 35®, and combining with fuming sulphuric acid. 

It appeared to us therefore a point of special interest to ascertain 
whether our coppcr-zinc couple was capable of effecting the decompo- 
sition of amyl iodide with production of an organo-metallic body. 

On performing the experiment in a manner analogous to that 
described in our previous communication on iodide of ethyl, we at 
once perceived that it was a question of temperature. At 100® there 
is no appreciable action, hut upon heating the flask somewhat higher 
in a pamf&n bath, decomposition ensues. It however, proceeds 
slowly, unless the temperature be raised to near the boiling-point 
of the iodide (146°) ; but at such a temperature 5 c.c. of amyl 
iodide are completely converted in about a quarter of an hour. 
Volatile bodies are formed which, if allowed to distil over into a 
receiver, are found to have the properties of amyl hydride and amylene 
described above, while in the flask there remain another limpid liquid 
and a white crystalline body, which appears to be but sparingly 
soluble in it. If the flask he now heated a little higher, this liquid 
distils over, and on examination proves to consist almost wholly of one 
substance, having the properties of Frankland’s amyl. At about the 
temperature necessary to distil off the' amyl, there begins to form a 
body which fumes in the air ; and at ICO®, or above, tho white crystals 
suffer decomposition, with production of a liquid that distils over, and 
leaves a solid substance in the flask. Tho liquid is agaiu almost pure 
amyl. 

As both stages of this reaction have yielded amyl, this would appear 
to he a productive method of preparing that subs tan ce. It was evidently 
woiHihless, however, for the prepaaution of zinc-amyl, unless it could be 
modified in some favourable direction. Such a modification was not 
far to seek. If during tho formation of the crystoHine body, the 
volatile hydrocarbons are caused to fall back again into the flask, and 
then the contents are rapidly distilled off either over a flame or by a 
bath at 160® or higher, a good deal of zinc-amyl is carried over with the 
other liquids, and collects with them in the receiver. 

The following are the quantitative experiments that were performed, 
arranged according to the temperature at which the first operation 
was conducted. As in the case of the ethyl iodide 5 c.c. were always 
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employed, and the amount of zinc compound distilled was estimated hj 
shaking the contents of the receiver with water, and woigliing the 
oxide produced. 


Experi- 
ment. . 

Temperature 
of bath. 

Duration 

of 

heating. 

Amount 

of 

decomposition. 

ZnO 

obtamed. 

Zinc-amyl 

indicated. 

A 

lOOP 

1 hour 

none 

none 

— grm. 

B 

12^’— 131° 

1 

about 2 C.C. 

0 *095 grin. 

•241 „ 

0 

137°— 130° 

3 hours 

complete 

0*324 „ 

•834 „ 

D 

138°— li2° 

2 

a 

0*222 „ 

*571 „ 

E 

110^—160° 

2 ,j 

tt 

0*150 „ 

•880 „ 

E 

li3° 

7*0 imn 

4 *25 c e. 

0 320 „ 

824 „ 

G 

145° 

16 „ 

complete 

0*414 „ 

1 143 „ 

H 

145° 

20 „ 

99 

0*406 „ 

1 015 „ 

I 

177°— 188’ 

1 hour 

99 

none 

“■ 99 


As the amount of zinc-amyl theoretically attainable from 5 c.c. of the 
iodide is 3*97, the best of the above experiments gave only *28 per cent, 
of what might have been hoped for. 

It then occurred to us that if the zinc-amyl, which is said to boil at 
220®, could he raised in vapour at or near the temperature at which 
the crystalline body splits up, that is about 150®, it might ho procured 
in larger quantity. The first part of the operation was therefore per- 
formed as before, namely, by heating the flask in a paraffin bath at 
145® for 15 or 18 minutes, but a pump was attached to the distilling 
apparatus, and a good vacuum was made. The flask was then heated, 
and the vapour was pumped into water. 

The results were ; — 


Experiment. 

Second heating. 

ZnO obtained. 

Zinc-amyl indicated. 

J 1 

1 By gas flame 

0-621 

1 *59 

K 

1 By paraflln bath .... 

0-678 

1*73 


This shows a much larger yield of the zinc-amyl, in fact 4*0 and 43*5 
per cent, of the theoretical quantity. 

Of course in the receiver it is mixed with the hydrocarbons, espe- 
cially the less volatile amyl. By careful heating, the groat bnlk of that 
liquid may be separated by distillation ; but as wo operated on small 
quantities and the zinc- compound is easily decomposed, we ncvci* 
obtained it in the pure state; still, it answered sufficiently to the 
description given by Frankland of the zinc-amyl he prepared by the 
action of mercuric-amyl on zinc, to leave no doubt that it was the same 
substance. 

Frankland has pointed out the perfect analogy of the decomppsi- 
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tion of amyl iodide into the liqnid OioHa2, O5H12, and CsHio, with the 
secondary reactions by which ethyl iodide yields the gasoons 
CaHfl and Bnt working as he was obliged to do, with zinc- 

amalgam at a temperature above the boiling-point of amyl-iodide, he 
obtained little else than the secondary action which w’e find to accom- 
pany the formation of amyl-iodide of zinc through the agency of the 
couple at a lower temperature. We may extend the analogy, for just 
as the crystalline C2H5l.Zn forms in the one case, so does the crystal- 
line OsHnI.Zn form in the other ; two molecules of the one split up by 
heat into GiKioZn and Znl2, and two molecules of the other into 
CioH22Zn and Znl2, while in each instance this splitting up is accom- 
panied by a similar secondary reaction. In the case of the ethyl 
compound, however, this secondary reaction appears to be princi- 
pally— 

2,(j2E[sJZii — Znl2 + Zn H- “t" 
while in the case of the higher carbon molecule, it is mainly — 
20,IIiiIZn = ZnXj ”h Zn O10H22. 


Action on Amyl Iodide and Water or Alcohol. 

As zinc alone is capable of decomposing a mixture of amyl iodide and 
water at 140° with production of amyl hydride, it was interesting to 
ascertain whether our couple would do the same at a lower tempera- 
ture. 

The experiment was conducted as in the case of tlxe ethyl-compound by 
pouring 5 c.c. of the iodide on to a couple washed with water but not dried. 
Action was found to take place slowly at the temperature of the labo- 
ratory 10°, but in a water-bath at 100° it proceeded so rapidly that 
it appeared complete in an hour and a-half. The vapours produced 
were made to pass up a tube about 16 inches long, which condensed any 
volatilised vrater or iodide, and then tlu'ough a Liebig’s condenser into 
an iced i-eceiver. A liquid was thus collected which was lighter than 
water, not miscible with it, and boiled when the vessel coiilainiug it 
was immersed in a bath at 33", a thermometer in its vapour registering 
29°. Any further proof that tliis was the same hydrocarbon as 
Frankland obtained at a higher temperature, seemed uuneccssaiy. 
The residue in the flask resembled that from the ethyl compound 
treated in the same manner. 

We repeated this experiment, using absolute alcohol instead of 
water, and found as before that the action proceeded slowly at 10°, 
but at ?0° it seemed to be complete in three-quaa’ters of an hour. The 
same volatile hydrocarbon was produced,' and the residue in the fla^^k 
gave the properties of the iodo-ethylate of zinc described in our former 
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paper as occuri'ing -when ethyl iodide and alc5ohol react in presence of 
the couple. 

This circumstanoc, and the fact that no permanent gas is given olT 
during the experiment with the amyl compound, show that it is the 
radical of the iodide, and not that of the alcohol, which is hydro- 
genised. 

This reaction offers a ready method of preparing pure amyl hydrido. 

Action on Methyl Iodide and Water or Alcohol. 

Methyl iodide was found to be decomposed very slowly by a dry 
copper-zinc couple, even at the boiling-point of the liquid. 

If, however, the couple be wet with water, decomposition proceeds 
even at the ordinary temperature. An experiment made as usual with 
6 C.C. of the iodide at 12°, the flash being shaken from time to time, 
evolved permanent gas during 18 horn’s, at the end of which time 1414 
O.C. had been evolved. 

This gas, after being washed, burned with a blue scarcely luminous 
flame. It was passed through bulbs containing alcohol to remove any 
vapour of the iodide, and afterwards tlirough water, and analysed by 
Bunsen’s method. There was no absorption by fuming sulphuric 
acid. 


After removal to the eudiometer, the following data were obtained : 



Vol. 

observed. 

Temp. 

BiE 

oflTg. 

level. 

Baro- 

meter. 

Vol. at (f 0. 
and 1 m. 
pressure. 

Ghis used (moist) 

85 *914 

10-2 

451 

745-72 

10-027 

After addition of air and 0 1 
(moist) j 

216 '369 


249*5 

761 -66 

117-210 

After combustion (moist). , . . 

217-27 

9-0 

277*9 

750-8 

97-S89 

After absorption of OO 3 (dry) 

198 *86 


297*1 

752-31 

87-238 


which gave the following numbers as compared with those calculated 
for methyl hydride : — 

Found. Calculated. 

Gas burnt 10-03 — 

Contraction .... 19*8^ 20*0G 

Carbonic add . . 10*10 10*03 

The amount of this gas which might have heen evolved, according to 
theory, from 5 c.c. of methyl iodide is 1782 c.c. 

The residue in the flask was similar to that in the corresponding 
reaction with iodide of ethyl and water. The nature of the reaction is 
evidently the same, and may be thns expressed — 

CBsX + BgO -b Zn = CH4 -f- Zn ^ gQ 
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When 10 c.o. of absolute alcohol were added to 5 c.c. of methyl 
iodide, and the mixture was submitted to the action of the couple at 
10®, it was about 20 minutes before evolution of gas commenced, but 
then the temperature inside the flask rose, and the action proceeded so 
rapidly that in half an hour 500 c.c. were obtained. The total col- 
lected was 897 C.O. In another experiment, where the iodide was 
poured on to a couple wet with alcohol, and the flask was immersed in 
water at 12°, the gas amounted to 1063 c.c. It burnt with a blue 
scarcely luminous flame. The residue in the flask gave the reaction of 
the iodo-ethylate of zinc, as in the analogous experiments with ethyl 
and amyl-compounds. 

Either of the reactions just described oflers a simple method for pre- 
paring pure methyl hydride, or marsh-gas. 


XXVIII.— OOMMUNIOATIONTS FROM THE LABORATORY OP 
THE LOHDOH IHSTITUTIOR. 

Ho. XI. — Actimi of the Acid Chlorides mi Nitrates and Nitntes, 
Part I. Action of Acetic Chloride. 

By Henry E. Armstrong. 

The relation between the dicarboxyUc adds of the benzene scries — ^the 
three phthaJic acids — and other di-derivatives of benzene, has of late 
frequently been the subject of discussion, and has led to much experi- 
mental investigation on the part of various chemists. The I'e&ults which 
have been obtained are, however, in many cases somewhat contradictory, 
and it is especially desirable that we should seek for now modes of 
directly converting the acids in question into other di-derivatives of 
the same parent hydrocarbon, benzene. 

The object in instituting the experiments which have resulted in 
the observations described in this preliminary notice was thus to seek 
for a method of converting phthalic acid, and if possible its isomerides 
also, into the corresponding dinitrobenzenes. 

It is well known that a class of compounds has been obtained 
by Schiitzenberger from certain of the acids of the acetic and benzoic 
series, which are perhaps most appropriately termed haloid salts, since 
they may be regarded as derived ft*om the metallic salts of these acids 
by the replacement of the metal by the halogens. Thus, by the action of 
chlorous anhydride on acetic anhydride, Schutzenberger obtained 
the compound, Cj^HsOlOg, or acetate of chlorine — 
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oi!co}° + Ol}° = OH..CO,01 + 0Hi,.0O,CL 

The corresponding bodies containingbi*ominc and iodine (and cyanogen) 
were also examined by him. Ohaiuctcnstio of tylioso compoands is their 
excessive instability : they break np readily into carbonic anhydride 
and the mono-haloid deinvative of the hydrocarbon, from which the 
acid yielding the haloid salt may be regarded as primsirily donVod. 
!For example, acetate of chlorine is resolved on heating into carbonic 
anhydride and chloromethanc : — 

0 H 3 .C 0 a 0 l = CO 2 + OH 3 OL 

It thus appeared probable that if a similar series of bodies derived 
from the acids, or rather jfrom their metallic salts, by the replacement 
of the metal by the group (IIO 2 ) could be obtained, these would be 
easily resolvable into carbonic anhydride and the nitro-derivative of a 
hydrocarbon. Compounds of this class might appropriately be termed 
cxid 'nitrates. Such a series might bo formed by the action of the acid 
chlorides on the metallic nitrates. Thus silver nitrate and acetic 
chloride would, it was thought, in the first place react as indicated by 
the equation: — 

CH 3 COCI + AgN03 = AgCl + OH 3 . 00 (N' 03 ). 

As a matter of fact, however, the reaction takes a different and 
somewhat remarkable course. The addition of acetic chloride to silver 
nitrate is attended by the immediate evolution of gas, easily recognised 
as a mixture of nitric peroxide and chlorine, which continue to be 
liberated until for each molecule of nitrate employed two molecules of 
the chloride have been added. Much heat is evolved at the same time. 
At the conclusion of the experiment, after expelling the gases and any 
slight excess of acetic chloride by passing a current of dry air tln*ough 
the flask, which is heated to a temperature of about 100® in an oil- 
bath, there remains, together with a residue of silver chloride, a oorhiiu 
quantity of a liquid which may bo distilled over at a somewhat liiglior 
temperature (below l-Jk) ’), which is none other than acetic anhydride. 

The reaction giving rise to the formation of tlieso various products 
probably ocem*s at two stages, as represented by the equations— 

( 1 .) C 3 H 3 OCI + AgN 03 = CaHAgO^ -h 01 + NO 2 . 

(2.) CaH,AgO, + Cja,001 = 

It is possible, however, that the reaction presents only a single 
phase, and that the formation of the anhydride is immediate and not 
preceded by tiiat of the acetate, as above represented, thus : — 

+ AgHO. = Agon. HO. + 01 + ^g} 0 . 
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A careful quantitative examination of the reaction, which it is pro- 
posed to execute, will doubtless enable a definite conclusion to be 
arrived at on this point. 

It appeal’s somewhat remarkable at first sight that j&ree nitric 
peroxide and free chlorine should be obtained, and not the product 
of their union, the so-called mtrylic chloride, NO 2 OI. That ihey are 
uncombined, however, is proved, it is believed, by the fact that if the 
gas, as it is evolved, be passed through warm water, it loses its reddish- 
brown colour, the nitric peroxode being absorbed, and the unabsorbed 
gas which is then collected has the appearance of pure chlorine. Were 
the gas nitrylio chloride, we should expect to obtain nitric and hydro- 
chloric acids and no chlorine on passing it into water. 

Similar results have been obtained by substituting other nitrates for 
silver nitrate. Lead nitrate is at once acted upon, chlorine and nitric 
peroxide gases are evolved, and the residue consists of lead chloride 
and acetic anhydride. 

Alercuric nitrate is also attacked immediately ; much heat is evolved 
and gases are given off This reaction, however, has not yet been 
examined. 

Barium nitrate is not afiected, but calcium nitrate is readily acted 
upon by acetic chloride. 

Potassium nitrate is also at once attacked. It is remarkable that 
the gas at first evolved appears to consist almost wholly of chlonne, 
and it is not until the reaction has gone on for some time that nitric 
peroxide is also given off. The residue consists of potassium chloride 
and acetic anhydride. 

Amyhc nitrate is not acted upon by acotic chloride at the boiling 
point of the mixture. 

Some preliminary experiments have also been made on the action of 
acetic chloride on nitrites. Gas is immediately evolved on the addition 
of the chloride to potassium nitrite ; this gas resembles chloi’ino some- 
what in appearance, but has a slight reddish -brown tinge, and is readily 
absorbed by water. Towards the close of the reaction, nitric oxide 
is also evolved. • 

On heating the flask to about 150° after the evolution of gas had 
ceased, a considerable quauUty of acetic anhydride distilled over. In 
all probability the reaction takes place as represented by the equa- 
tions : — 

KNO, + 0H,.C001 = KOCl + 0H3.00 sK. 
CH,.C0JB: + OHj.OOCl = 1 0 + koi. 

It is proposed to extend the above experiments and to examine care- 
fully the behaviour of the acid chlorides in general, notably those 
derived from acetic, benzoic, succinic, sulphuric, and chromic acids on 



686 


WBIGHT ON ormm from various sources. 


the nitrates, in order to ascertain under what conditions nitric peroxide 
and chlorine are evolved, and xmder what other conditions nitrylic 
chloride* is obtained. 

It may here be remarked moreover that several other methods arc 
available which may, not without reason, be expected to yield the acid 
nitrates, the formation of which was discussed in the beginning of the 
communication. 

These are : — 

1. The action of nitrylic chloride on the metallic salts of the 
acids, e,g , — 

CAOjLg + NOaOl = AgCl + OsHaOCNOa). 

2. The action of nitric anhydride on the acid anhydrides-^ 

oSo } ® = 2G,B,O(NO0. 

3. The action of nitrylic chloride on the acid anhydrides, which may 
perhaps give rise to the formation of the acid nitrate and acid chloride. 
Thus, in the case of acetic anhydride : — 

+ NOaOl = CaH,0(NOs) + OAOa. 

I hope shortly to be able to describe the result of experiments iu 
these directions, upon which I am at present engaged. 


XXIX . — Ismieric Terpems aYiH their Bar natives , — Part ih—Oih 
Oymenefrom Various Sources, 

By C. R. A. Wright, D.Sc., Lecturer on Oheroistry in St, Mary’s 
Hospital Medical School. 

In Part I it has been shown that the oil of nutmeg contains an 
isomeride of camphor, OioHieO (first described by Gladstone, under 
the name of niyristicol, and considered to bo probably Owl 1^0) ; this 
substance is difidcult to obtain pure, inasmuch as it occurs mixed 
with hydrocarbons of lower boiling-point and oxidised subslanccs of 
higher boiling-point, from which it cannot be completely freed by frac- 
tional distillation, inasmuch as the myristicol itself alters by repeated 
distillation, becoming changed into polymeric modifications of higher 
bofling-point, and finally into a non-volatile resin. 

* It has been shown by Prof. Williamson that dhlorhydric sulphate and sodic 
nitrate yield nitrylic chloride. 
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§ 1 . Action of PlwspJioriLs PentacJiloride on Mjjristicol. 

When the purest myristiool that can be obtained (boiling at 212® — 
218°) is dropped on well-cooled phosphorus pentachloride, a Yigorous 
reaction takes place, much hydrogen chloride and phosphorus oxy- 
cjhloride being formed ; the complementaiy product is decomposed by 
distillation, and can therefore only be obtained approximately pure. In 
one experiment, where elevation of temperature during the reaction was 
avoided as much as possible, a yellowish-brown liquid was obtained, 
which gave the following numbers on analysis, after washing with cold 
water to remove hydrogen chloride and phosphorus oxychloride, and 
drying over calcium chloride : — 

0*275 gram gave 0*717 CO 3 and 0*225 H 3 O 
0*811 „ „ 0*220 AgOl 


Carbon 71*1 

Hydrogen 9*1 

Cblorine 17*5 


Oxygen (by difference) 2*3 

100*0 

Ho further action was exerted on this product by phosphorus oxy- 
chloride, whence it appears that the oxygen present was contained, not 
as myristiool, but as some other body not acted on by phosphorus pen- 
tachloride; on heating, much hydrogen chloride was given off, a 
hydrocarbon distilled between 170° and 190°, and a small quantity of 
a black resinous mass was left behind in the retort ; this gave the fol- 
lowing numbers, agreeing with the empirical formula G 10 H 50 O 5 ; it did 
not contain chlorine. 

0*4355 gram gave 1*252 GOs and 0*328 H3O 

Oalculatcd for O10H50O5. Eound. 

Carbon 78*7 78*4 

Hydrogen .... 8*2 8*4 

Without doubt this resin contained the oxygen found as above in the 
chlorinated product, which, therefore, had the composition — 

2OG10H10GI "b G40H60O5. 

Calculated. Eound. 


Carbon 71*6 71*1 

Hydrogen 8*7 9*1 

Chlorine 17*7 17*5 


Hence the action of phosphorus pentachloride on the camphor- 
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isomeride formiug tho chief constitaent of “ myi'istiioDl,” is expressed by 
the equation — 

CioHifaO + PCI5 = HOI + pool, + O10H15OL 

wliioh is perfectly parallel with the action of phosphorus pontaohlorido 
on alcohols generally. 

X.OH + POIb = HOI + POOI3 + X. 01 . 

The action of this reagent on camphor is, however, different 
(Oerhardt), being indicated by the equation 

CioHieO + POlo = POOI3 ”1“ OioH»bOl2, 

whence it appears that camphor is a substance not belonging to the 
same series of compounds as myristicol, the former being apparently 
an aldehyde, O9H15.OHO, the latter an alcohol (probably a secondary 
one), O 10 H 15 .OH. G- erhar dt and also Pfaundler have farther shown 
(Ami, Ghem. Fhcmn,, cxv, 29), that this dichlorinated camphor deriva- 
tive splits up by heating into hydrogen chloride, and a body, OioHisOl 
(also obtainable by treating camphor with less phosphorus pentachlorido 
than that required to form the dichlorinated body) ; this derivative is 
only isomeric with the body of same composition derived myris- 
ticol, being, when pure, a crystalline body melting at 60". 

Louguinine and Lippmann have shown (Bvll. 800, Ghim. do 
Farts [H], vii, 374), that when this crystalline body is heated for some 
length of time, or repeatedly distilled at a very slow rate, it splits up 
(like the chlorides of secondary alcohols) into hydrogen chloride and a 
hydrocarbon containing tho elements of water less than the original 
camphor; thus — 

OioHxsCl = HCl + GioHa. 

The hydrocarbon thus produced appears to be ordinary oymene (r/VZc# 
§ 3) ; the isomeric chloride, OiJEisOl, produced from myristicol as 
just described, undergoes precisely the same reaction with even greater 
ease, one or two distillations of the crude chloride sufficing to yield 
a distillate, which (after distillation over sodium) has all tho properties 
of cymene. The hydrocarbon thus obtained boiled between 174" and 
179", principally at 17G" — 178" (coiTected). The numbers given on 
analysis and the investigation of its oxidation-products are given in 
§§ 9 and 11. 

In one experiment where the myiisticol employed was not wholly 
freed from lower-boiling terpenes, the action of phosphorus ponta- 
chloride gave rise to liquids which apparently were mixtures of tho 
chloride, OioHisCl, and polymeridcs of the ierpene, OioHi*, formed by 
the action of the hydrochloric acid set free during the reaction, or of 
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tlie pho^horus oxychloride thus produced ; on distillation of the crude 
liquid, a resin, not volatile at 300”, was left in the retort ; this gave — 

Carbon .... 88*1 Hydrogen .... 11*3 

„ .... 88*2 11-3 

indicating a mixture of (OioHie)^ and (CioHu)^, which would require 
carbon 88*9, hydrogen 11*1. 

A polymeride, (OioHii)^, is described further on, obtained from 
camphor in an analogous way; Greville Williams also obtained a 
similar body (which he teimed jpamcymem')^ together with ordinary 
cymene by the alternate action of bromine and sodium on caoutchene 
(Jahreshencht, 1860, 495). 

§ 2. Actio7} of Zim GMoride on Myristicol. 

The production of cymene from camphor by the action of dehydrating 
agents, such as zinc chloride or phosphoric anhydride, has been long 
known from the labours of Delalande, Grorhardt, and others ; in the 
case of zinc chloride, however, Fittig, Kobrich, and Jilke have 
shown (Ann. Gliem. Pliann,, 145, 129)J that the action is by no means 
solely that indicated by the equation — 

CioHioO = HaO + OioHi4. 

A much more complicated decomposition also takes place, whereby 
a variety of other substances are produced simultaneously with cymene. 

Myristicol was gently heated in a retort with about half its weight 
of solid zinc chloride ; before the boilmg-point was reached, an action 
was perceptible, and water distilled over; at 170® and upwards, a 
hydrocarbon passed over, and at 250® a yellow-brown non-volatile rosin 
was left in the retort ; this could readily be separated from zinc chloride 
by decantation and filtration -whilo hot and somi-lluid ; it gave the 
following numbers : — 

0*331 gram gave 1*045 C 02 and 0*313 H 4 O. 



Calculated. 

Found. 

0 *. 

240 

83*91 

83-68 

£iso .... 

30 

10-49 

10-61 

0 

16 

6-60 

— 

OaoHdoO . • 

236 

100-00 



The hydrocarbon which distilled was found (after treatment with 
sodium) to boil at 173° — 177° (corrected) ; on analysis it appeared to 
be cymene ; the numbers obtained and the results of its oxidation by 
chromic solution are given in §§ 9 and 11 . 
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Hencse tlie action of zinc chloride on myiisticol is ospressed hy the 
reactions 

20ioHi,0 = H»0 + CaoHsoO = 2H,0 + 20,oHu. 

The body O 20 H 30 O is, perhaps, the other of the alcohol CioHu-OH 
OH') 

(myristicol), viz., | 0 ; not impossibly, bowevor, it may bo a 

polymeride. 

TVTien the higher polymerides of myristicol are similarly treated, no 
cymeneat all is formed ; black resins result, one specimen of which con- 
tained carbon, 76*7 ; hydrogen, 8 * 2 . 

§ 3. Cymene froni Gmi^lior hij tlie action of 'Pliosplioms PentacJiloride, 

The experiments of Lougninine and Lippmann referred to above, 
were repeated in order to obtain another variety of cymene for com- 
parison with the others ; the product of the action of a slight excess of 
phosphorus pentaohloride on camphor was heated in a flask with a long 
vertical tube attached as a condenser ; for the first few hours hydrogen 
chloride was evolved ; by-and-bye this ceased ; the hydrocarbon was 
distilled off and digested in the same way with sodium ; the body finally 
obtained appeared to be pure cymene, boiling at 176° — 178® (corrected). 
Louguinine and Lippmann also found the boiling-point to bo 
176® — 178°) ; its subsequent examination and analysis are given in §§ 9 
and 11 . 

Simultaneously with this cymene, a polymeride of cymeiio appears 
to be formed in small quantity ; a viscid tar not volatile at 300® was left 
in the retort after distilling off the cymene formed by the splitting up 
of the body OwHisOl ; this contained carbon, 89*06 ; hydrogen, 10*40 ; 
the formula (OiuHu)n requiring carbon, 89*56 ; hydrogen, 10*45. 

§ 4. Gi/menefrom Nutmeg ITydroairhon {jpreconfaimd). 

It has been already stated in Part I that, by the action of sul- 
phuric acid on the mixture of hydrocarbons boiling at 163® — 10 1° 
derived from oil of nutmegs by long-continued fractional distillation, 
the terpene present is polymerized and cymene is loft unaltered; 
cymene thus obtained boded at 173° — 177° (corrected) ; its investi- 
gation and analysis are described in §§ 9 and 11. 

§ 6. Gynime from Oil of Turpentine precontained). 

It has already been stated in Part I that ordinary oil of tui^en- 
tine, when distilled over sodium, yields a hydrocarbon which is 
not (as usually supposed) a single body of formula, OwHib, inasmuch as 
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cymene can be isolated from it by the treatment with sulphnrio acid 
previously referred to. The analysis and investigation of this variety 
of cymene are described in §§ 9 and 11. The hydrocarbon obtained 
boiled at 174°— 177® (corrected), the hydrocarbon fi?om which it was 
isolated boilmg at 156® — ^159° ; the quantity obtained was but small, 
about 3 per cent. 


§ 6. Cymene from Hesperidene Dibromide, 

Qreville Williams showed (JalireshericJif, 1860, 495), that by the 
alternate action of bromine and sodium on caoutchene and turpentine, 
a hydrocarbon was formed apparently identical with cymene. 

Bar bier has recently found (Bull. 8oc. G7dm. de Paris [2], xvii, 18), 
that by treating terpin (the so-called hydrate of terebenthene) with 
bromine in the proportion of two equivalents or slightly more of the 
second to one of the first, water is eliminated and a dibrominated com- 
pound, CioHi 6 Br 2 , formed; when heated, especially in contact with 
caustic potash, this breaks up into hydrobromic acid and cymene, 
thus — 

CioHigBr^ — 2EDBr •{“ OioBu. 

Oppenheim has since found that the same dibromide is formed by 
the direct union of two equivalents of bromine with the hydrocarbon of 
turpentine oil ; heat alone causes the production of cymene only to a 
Small extent, but heating in contact with aniline produces a large 
quantity of cymene (Beut, Ohem. Ges. Ber., v, 94 and 628). Citrene 
(from lemon oil) also unites with bi’omine, giving a dibromide which 
similarly splits up into hydrogen bromide and cymene. 

In order to see if hesperidene would yield the same products, two 
equivalents of bromine were cautiously added through a capillary tube, 
to well-cooled hesperidene ; no hydrobromic acid was evolved unless the 
temperature was allowed to rise considerably by too rapid addition. 
On heating the resulting slightly yellowish brown liquid, torrents of 
hydrogen bromide were evolved, and at 170° and upwards a liquid 
distilled, finally leaving behind an inconsiderable amount of a viscid 
brown resin ; the distillate appeai*ed to consist of a hydrocai*bon and 
an unstable brominated compound, as hydrogen bromide was copiously 
evolved on redistilling the distillate after thorough washing with cold 
water and drying over calcium chloride. After three or f oui* distilla- 
tions, almost the whole of the hesperidene used was converted into 
cymene of considerable purity, the yield being, even in roughly con- 
4ncted experiments, over 80 per cent, of the hesperidene employed. 
After boiling per ascensum with sodium for some time to destroy the 
last traces of brominated compounds, a hydrocarbon smelling exactly 
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like cymene and boiling at 175*5 to 177*5 (oon*ected) was obtained, 
only a few drops coming over below and above these limits rcspoc- 
tively- 

The analysis and investigation of this cymene are given in §§ 9 and 
11 ; as this cymene is identical with all the other known forms of that 
hydrocarbon, it is evident that the dibromide of hesperidene midorgoes 
precisely the same kind of reactions as the dibromides of citrene and 
the turpentine terpone, viz. : 

0iQ£[i6Rr2 “ 2BDBr 4* CioSii j 

also that these three terpenes may all be regarded as diTiyd/rides of 
cym&iie. ' 

NTot improbably the splitting up of the dibromide takes place in two 
stages, thus — 

OioHi6Sr2 = HBr + OioBEisBr, 

OioBiisBr = HBr 4“ C10H14, 

the unstable brominated compound above mentioned being the 
intermediate body, OwHisBr ; it was, however, impossible to obtain any 
actual proof of this, inasmuch as analysis fails to detect whether the 
mixture obtained by the first distillation of dibromide is — 

a’CioHu 4- 2/C5ioHi6Br2, 
or (ar— y)OioHu + 2yCioHi5Br. 

Cooling in a freezing mixture did not cause the separation of any solid 
body from the mixture. 

Oppenheim states that by the action of chromic liquor on the 
dibromide of the turpentine terpene, bromine vapoui's are evolved, and 
terephthahe acid produced (not bromo-terephthahe add as perhaps 
might be anticipated) ; by the action of chromic liquor on hespendone 
dibromide, a resinous mass is produced which is only slowly attacked 
by the boiling chromic liquor, bromine vapours being evolved : by the 
complete oxidation of 50 grams of hesperidene dibromide, there wei*o 
produced only a few decigrams of terephthahe acid, amounting to 
about pei* cent, of the dibromide used : of this — 

-0*4055 gave 0*852 CO2 and 0*137 H2O. 


Calculated. Found. 

Cs 96 57*83 57*30 

He 6 3*62 3*75 

O4 64 38*55 — 


O8H6O4 .... 166 100*00 

It appears extremely probable that this small quantity was produced, 
not from the dibromide itself, but from a small quantity of cymene 
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present either formed by the splitting np of the dibromide by the heat 
evolved during its formation, or by the heat of the boiling chromic 
liquor ; so that in all probability, hesperidene dibromide, like hesperi- 
dene itself, does not form terephbhalic acid by oxidation : although, 
therefore, hesperidene is, like citrene and other terpenes, a dihydride 
of cymene, yet the relations of the hydrogen to the cymene are very 
different in hesperidene from what they are in the others, a oiroum- 
stance that might perhaps be inferred from, and is certainly connected 
with, the difference in the amount of heat generated by the union of 
bromine with the terpenes (vide § 7), or by the action of sulphuric acid 
on these different isomeric bodies. 


§ 7. Oymenefromi the Bihroonide of the Terjpene of Nutmeg Oil. 

As has been shown in Part I, and in § 4 of this paper, the hydrocar- 
bon boiling at 163° — 164°, contained in oil of nutmeg, is a mixture of 
a terpene (dissimilar from the terpenes of turpentine, lemon oil, and 
orange oil) with ten or twelve per cent, of cymene. When it is treated 
with two equivalents of bromine, combination takes place between this 
terpene and the bromine, forming a dibromxde very similar in charac- 
ters to the dibromide of hesperidene, and like it, splitting up by the 
action of heat alone into hydrogen bromide and cymene. 

Two differences, however, are noticeable ; in the first place, a much 
smaller yield of cymene is obtainable in this way, only about 55 per 
cent, of the hydrocarbon used being converted into pure cymene, and 
of this some 10 or 12 per cent, is preoontained ; the remainder becomes 
changed into brown or black resinous substances ; secondly, the union 
of a given weight of bromine with the nutmeg hydrocarbon evolves much 
more heat than is produced by tho combination of the same quantity 
of bromine with hesperidene ; it was not, however, found practicable to 
obtain any very accurate caloiimetric determinations of the actual 
quantity of heat produced in each case. 

Without doubt this circumstance, together with the similar result 
noticed in the case of the action of sulphuric acid on these two 
terpenes (p, 551 of this Volume), is intimately connected with the 
difference in boiling-point of the two terpenes (163° — 164° for the 
nutmeg terpene, 1 78° for hesperidene), and with the different chemical 
reactions undergone by them ; t.e., is intimately associated with the 
question of the nature of their isomerism. It would be of great 
interest to examine carefully the different amounts of heat generated by 
the combustion of equal weights of isomeric terpenes ; but independ- 
antly of the dificulty in the way of obtaining sufficiently accurate 
results to be of any use in investigating the character of the differences 
between such isomerides, the previous experiments indicate that it is 

VOL. XXVI. 3 c 
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not improbable that many bodies supposed, to be pure terpenes may 
really be mixtures, and that in partionlar small percentages of oymone 
may be contained in tbem ; the presence of this hydrocarbon would of 
course vitiate the results. 

It may be predicted with considerable probability that the heat of 
combustion of hesperidene will be found to be less than that of the 
nutmeg terpene, a result quite in harmony with Julius Thomsen’s 
results (JDeut Chem. Ges. Ber., v, 769). Thomsen finds that in the 
case of analogous compounds, the higher the “ molecular weight,” the 
less is the heat of combination, thus — 

H2 . O -f 68357 H . 01 + 22001 

Ha . S + 4512 H . Br + 8440 

H3.Se - H.I - 6036 

As a rule, the higher the “ molecular weight,” the higher the 
boiling-point in comparable cases (e.gr., the well-known increase of 
boiling-point by about 20® for each additional OH2 in truly homologous 
series), so that it appears not improbable that it may be a general rule 
that, coeteris parilms, the higher the boDing-point the less is the heat 
rendered sensible in the formation of a given compoxmd, and therefore 
the greater is the “ energy ” of that compound. 

It is well known that the greater the heat evolved in the formation 
of a compound, the more stable it is ; thus metallic zinc decomposes 
water (as in the “couple” of Gladstone and Tribe), because 
more heat is evolved in the formation of ZnO than in that of H^O ; 
and for the same reason mercury displaces silver fi'om its salts, copper 
precipitates mercury, and zinc copper, and so on. Hence it might bo 
inferred that the compounds of hesperidene would probably be less 
stable than those of its isomerides of lower boiling-point, which seems 
to be the case at any rate with the dibromides, Oppenheim having 
found that the dibromide of turpentine (the hydrocarbon boiling at 
160° — ^161°) is but little affected by heat, whilst as stated above the 
dibromide of hesperidene (b.-p. 178°) is readily split up into cynicno 
and hydrogen bromide by simply heating it, the dibi’omide of the nut- 
meg hydrocarbon (b.-p. about 164°) having an intermediate stability. 

The cymene obtained from the nutmeg dibromide boiled at 176° — 
178° ; its analysis and the investigation of its oxidation products aro 
given in §§ 9 and 11. 

§ 8. Oymenefrom Giiimnin Oil. 

Cummin oil was distilled whereby a distillate was obtained at 
170° — ^250°, about 15 per cent, of a resin, not volatile at 300°, being 
left in the retort. This gave numbers agreeing with the empirical 
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formula, OuHnO, as it contains 83'35 p. c. carbon and 8*8? hydrogen. 
The distillate was agitated with a concentrated solution of sodium- 
hydrogen sulphite, whereby a thick magma of ciystals was formed j this 
was pressed in folds of linen whereby the nncombined cymene was 
squeezed out, floating on the top of the liquors thus extracted. The 
cymene thus separated fipom the cuminic aldehydo also contained in the 
oil was treated with strong sulphuric acid, whereby much heat was 
evolved, the mixture becoming chestnut-coloured ; water was added, 
and the viscid oil which floated to the top was removed and again sub- 
jected to the same treatment. On distillation part of the oily layer 
passed over at 175“ — 180“, the remainder constituting a viscid liquid 
resin not volatile at 300°. This contained 81 *95 p. c. carbon, and 
10*13 hydrogen, whence it appears that the resin was formed by the 
dehydrating action of the sulphuric acid on the cuminic aldehyde not 
completely separated by the treatment with sodium-hydrogen sulphide. 

The volatile hydrocarbon was boiled with sodium for some hours, it 
bhen distilled at 175*5 — 177*5 (corrected), only a very few drops pass- 
ing over below and above these limits respectively ; the total quantity 
)btained was less than 20 per cent, of the oil used, that obtainable in a 
mre state being about 15 per cent. The analysis and oxidation pro- 
lucts of this sample are given in §§ 9 and 11. 

Of all the processes tried for prepai*ing cymene, that described in 
I 6 (heating hesperidene dibromide) gave by far the best result as 
egards quaniaty and purity of product and ease of preparation, 

§ 9. Analyses of the foregoing Varieties of Cymene. 

A. From myristiool by action of phosphorus pentachloride — 

0*2255 gram gave 0*738 00^ and 0*221 H^O, 

0*2250 gram gave 0*729 OOj and 0*220 H3O. 

B. From myristicol by zinc chloride — 

0*269 gram gave 0*875 OO2 and 0*271 H2O. 

C. From camphor by phosphorus pentachloride — 

0*2265 gram gave 0*7445 OO2 and 0*220 HaO, 

D. Pre-contained in nutmeg hydrocarbon distilling at 163“ — 164“ — 

0*3010 gram gave 0*9825 OO3 and 0*295 H3O. 

E. Pre-contained in oil of turpentine — 

0*2070 gram gave 0*675 CO2 and 0*209 H3O. 

F. From hesperidene dibromide — 

0*2625 gram gave 0*8595 CO, and 0*2540 H3O. 

G. From nutmeg terpene dibromide — 

0*2515 gram gave 0*820 OO2 and 0*244 HaO. 

3 c 2 
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H. Oontained in ciuniain oil — 

0*2600 gram gave 0*818 CO 2 and 0*243 H 2 O, 

0*2010 gram gave 0'656 CO 2 and 0*196 H 2 O. 

Eound. 

Calculated. A. B. 0. D. ^E. E. G. H ^ 

Cio... 120 89*55 "89*26 88*36"88*70 89*62 89*02 88*93 89*31 88*92 89*24 89*01 
Hi 4 .. 14 10*45 10*88 10*86 11*19 10*79 10*89 11*22 10*76 10*79 10*80 10*80 

O10H14I34 100 00 

§ 10. Boiling Points of the foregoing varieties of Oymene (eorrected'). 

A St CUE EG EC. 

176-178 173-177 175-178 173-177 174-177 175*5-177*5 176-178 175*6-177*6 

Koad found 171*5° ; GerEardt and CaEonrs 175°; CEurcE 171° 
before treatment witE sulpEuric acid and 175° — ^176° after, and 
Warren 179*6° for cymene from cummin oil; whilst cymene from 
camphor by zinc chloride was found to boil at 173° — 176° by Fittig 
ElobricE and Jilke, and is stated to boil at 177° — 179° (Kekul5, 
LelirhucTi ) ; that from phosphoric anhydride and camphor was found 
by Delalande to boil at 176°. Oppenheim fround the cymene pro- 
duced from the dibromides of citrene and terebenthene boiled between 
176° and 179°; whilst Louguinine and Lippmann found the 
cymene obtained from the product of the action of phosphorous penta- 
chloride on camphor boiled at 175° — ^178°. 

§ 11. Action of Ohromio Liquor on the foregoing varieties of Oymene, 

All the above-described specimens of cymene were oxidised by a 
large excess of a mixture of 2 parts po^ssium dichromate, 3 sul- 
phuric acid, and a bulk of water equal to that of the sulphuric acid ; 
an inverted condenscsr being attached, boiling was continued until the 
liquid which dropped back appeared no longer oily, ?.£>., until nothing 
but slightly acid water distilled; this required about 30 or 40 consecutiyo 
hours’ boiling for quantities of 8 to 20 grams of cymene. 

In every case terephthalic add was produced; the acid was puri- 
fied by solution in ammonia and predpitation by hydrochloric acid, 
and careful search was made in each case for isophthalic acid, but 
without success ; the add dissolved out by boiling water or alcohol and 
that obtained by boiling the barium salt with water and precipitating 
the dissolved part by adds, appearing in every case to be pure unaltered 
terephthalic add. In several cases the resulting add was analysed ; 
when this was not done, the peculiar physical properties of terephthalic 
add were carefolly noticed. The following numbers were obtained : — 
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A. IVom. myristiool by pentacbloride of phospborns : terephtbalio 
acid obtained = 40 per cent, of cymene nsed — 

0*4020 gram gave 0*845 OO2 and 0*138 H2O. 

B. From campbor by pentacbloride of pbospborns, about 35 per 
cent. — 

0*2895 gram gave 0*617 OO2 and 0*103 HaO. 

C. From turpentine oil by snlpbnric add, about 30 per cent, — 

0*3775 gram gave 0*797 CO2 and 0*135 HaO. 

D. From besperidene dibromide, nearly 45 per cent. — 

0*414 gram gave 0*878 CO2 and 0*140 H2O. 

B. From dibromide of nutmeg bydrocarbon, about 25 per cent. — 
0*3755 gram gave 0*801 OO2 and 0*1345 H2O. 

F. From cummin oil, about 60 per cent. — 

0*4000 gram gave 0*842 CO2 and 0*137 H2O. 


Calculated. 


Found. 





A. 

B. 

0. 

D. 

E. 

F. 

Os 

96 

57-83 

57-32 

58-12 

67-59 

67-84 

58-17 

57-41 

He 

6 

3*62 

3-81 

3*94 

3 97 

3-76 

3*98 

3*80 

04 

64 

38-55 







0sH804 • . 

166 

100*00 








Hofmann found {Aim. GTiem. Fharm.^ xcvii, 197) that cymene from 
cummin oil yielded by oxidation witb cbromic acid an acid which had 
the characters of terephthalic acid, but to which he attributed the 
formula O0H8O4. De la Rue and Muller (Ann. Gliem. Fharm., 121, 
88), and Schwanert (Ami. Ghem. FJiarm., 132, 258), found that this 
so-Cfilled insolmio acid was only impni*e terephthalic acid. 

Fittig and Berber found that the cymene formed from camphor by 
zinc chloride did not yield terephthalic acid by oxidation (KekulA 
Lehrbuoli^ ii, 542) ; De la Rue and Muller, on the other hand, found 
(loo. cit) that terephthalic acid was produced by oxidizing this varieyty 
of cymene. These contradictory results, together with those obtained 
by Riche and B6rard (JahreshericM, 1864, 631) which led Kekul4 
(Lehrhtich, loo. cit.') to regard the cymene from cummin oil as dif- 
ferent from that obtained from camphor, may no doubt be explained 
by the observations of Fittig, Kobrich, and Jilke that camphor 
yields a very complex 3aiixture of products by the action of zinc chlo- 
ride and consequently that the cymene thus obtained is exceedingly 
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The chromic liquors obtained in the above experiments were distilled 
and the distillate neutralized by soda and evaporated to a small bulk ; 
a quantity of sulphuric acid, insuMcient to neutralize the whole of the 
sodium present, was then added and the whole distilled, the distillates 
being converted into silver salt by treatment with silver carbonate. 
Had any higher homologues of acetic acid been present they must have 
been contained in the distillate; no appreciable quantity, howeveji 
appeared to be present in any case. After drying over sulphuric acid^ 
the dark, and finally at 100®, the silver salts gave these numbers, agree 
ing in each case with those required for acetate ; — s 

A. From myristicol by pentachloride of phosphorus — 

0*795 gram gave 0*511 metallic silver. 

B. From camphor by pentachloride of phosphorus — 

0*2025 gram gave 0*1315 Ag. 

0. From turpentine oil by sulphuric acid — 

0*428 gave 0*278 Ag. 

D. From hesperidene dibromide — 

1st specimen, 0*3935 gave 0*2540 Ag. 

2nd specimen, 0*509 gave 0*3285 Ag. 

B. From dibromide of nutmeg teipone — 

0*623 gave 0*4005 Ag. 

F. From oil of cummin — 

0*430 gave 0*278 Ag. 


Calculated. 

Found. 

CoHsOq • . 
A J 


oe; .QO 

A. 

B. 

0. 

B. 

E. 

F. 

oy 

108 

oD 0.2 

64*68 

64-27 

64-92 

64*95 


61*29 

64-66 

Ag ...... 

Bm 



■ 



mu 




In the other cases, where an analysis was not made, tho qualiiativc 
reactions of acetic acid were obtained. 

Oppeuheim has found tcrephthalic and acetic acids to be formed 
1^ the oxidation of the cymene from turpentine dibromide and that 
from citrene dibromide ; but he also observed the formation of small 
quantities of camphor formed by the reaction — 

OioH]4 HgO OioHxeO. 

This substance was carefully looked for in each of the above cases, 
but was not found in any one instance. 
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§ 12. JBhysical Properties of ilie foregoing Varieties of Ogmene. 

In odonr tihe eight varieties of cymene described above were indis- 
tingnishable one from another. 

Dr. Gladstone has kindly determined the specific gravities, refrac- 
tive indices, and dispersive powers of the above-described specimens of 
cymene, and finds that the differences are in no case greater than those 
nsnally noticed in different preparations of the same substance, snch 
differences being dne to error of observation and adhering traces of 
impurity. In all cases the numbers obtained approximate closely to 
the following mean values 


Specific gravity. 0*86 

Befractive index 1’48 

Dispersion 0*035 


§ 13. Gmiclmiom, 

The foregoing results, summed up in §§ 9 to 12, indicate that thei'e 
is but one variety of cymene produced from and existing in the bodies 
experimented with; this boils at 176° to 177°, and yields by oxidation 
terephthalic acid (in quantities much less than those theoretically 
obtainable) free from isophthalic acid; acetic acid free from higher 
homologues is also produced. 

The production of terephthalic acid from cymene by oxidation shows 
that two “ lateral chains ” are present ; and as toluic acid is also obtain- 
able from cymene, one of these chains must be methyl (since toluic acid 
gives rise to methyl-benzene = toluene). Cymene therefore is either a 
methyl-propyl- benzene or a methyl-isopropyl-benzene. 

If terephthalio acid be regarded as a 1 : 4 benzene derivative, there 
are but three formulas attributable to bodies which can form cymene 
by loss of Bt, viz. : — 

06(PrH) . Hi . H . Me . H , H. 

OePr . Ha . Hi . Me . H . H. 

C,Pr . H . Hi . (MeH) . H . H. 

(where it is not stated whether Pr = ordinary propyl or isopropyl). 

JPoMT bodies are, however, now known which ai‘e appai'ently homo- 
geneous and different substances, and yielding the same cymene by 
removal of H#, viz. : — 


The terpene of turpentine oil 
„ „ lemon „ 

The terpene of orange oil = 
„ „ nutmeg „ 


} Williams, Barbier, 
Oppenheim. 

Wright. 
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Hence it must be supposed either that terophthalic acid is not 
a 1 : 4 dicarboxyl-benzene, or else that one at least of these hydro- 
carbons is really the dihydride not of a 1 ; 4, but of a 1 : 3 or a 1 : 2 
methyl-propyl-benzene, the radicals methyl and propyl altering their 
mntnal relations to one another during the elimination of the and 
finally arriving at the 1 : 4 position. 

Whatever may be the actnal character of the process thus sym- 
bolically indicated, there can be little donbt that it corresponds to the 
performance of “ internal work ” of some kind, and therefore that a 
change of this kind is probably coincident with the evolution of a 
quantity of heat less than that which would be produced by the 
removal of H 2 from the hydride of a 1 : 4 compound ; if, therefore, it were 
possible to estimate the quantity of heat involved in the reactions — 

OioHie + Br 2 == OioHi 6 Br 2 , 

CioHi 6 Br 2 — 2HBr G 10 H 14 , 

some light might be thrown on the subject of the “ structural ” formula 
of the terpenes ; unfortunately such determinations appear to be imprac- 
ticable. 

If terephthalio acid be viewed as a 1 : S benzene derivative, 6 for- 
mulse exist indicating the dihydrides of cymene, and if as a 1 : 2 deriva- 
tive, there will be 6 other formulae, viz. : — 

rOs . (PrH) . H 2 . Me . H . H . H. 

Ce . Pr . Ha . (MeH) . H . H . H. 

Ce . Pr . H . (MeH) . H^ . H . H. 

^ ^ Os . Pr . H . Ale . Ha . H 2 . H. 

Og , Pr . H , Me • H . Ha . Ha. 

lOc . (PrH) . H . Me . H . H . H^. 

'Oe . (PrH) , (AleH) . H . H . H . H. 

_ Co . Pr . (MeH) . Ha . H . H . H. 

. Oc.Pr .Mo . Ha. Ha. II. H. 

^•^ICo.Pr .Me .H.Ha.Ha.H 

G«: . Pr .Ale . H . H Ha . H. 

Go. (PrH), Me H H II Ha 

So that if it be supposed that the methyl and propjl gin ups can alter 
their mutual councotions during the removal of Ha, there are altogether 
16 different possible formulae for dihydrides of cymeno. 

Postscript . — While this paper was hemg written, Riban communi- 
cated to the Chemical Society of Paris a paper (reported by Hen- 
ninger in the BericJite of the Berlin Chemical Society, 1873, p. 199), 
wherein he states that he has obtained cymene from tmrpentine oil by 
trealnng it with sulphuric acid. Riban, however, appears to consider 
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ihat the cymene is produced by the removal of H 2 from OuHie, the 
sulphuric acid being simultaneously reduced to sulphurous acid. The 
writer, however, considers that the cymene is jareoontamed ds such for 
the following reasons. 

1st. The analytical numbers obtained (Part I) with the hydrocarbon 
boiling at 163" — 164® from nutmeg oil showed that there might be pre- 
sent a certain quantity of cymene without its presence being detectable 
by ordinary combustion; whilst the fractions boiling at 175° — ^177°, 
177° — ^179° certainly contained cymene, which would render it next to 
impossible that a fraction boiling at only 10 or 12 degrees lower should 
be wholly free from that constituent. Hence the cymene obtained 
from the 163° — 164° distillate was almost certainly precontained. If 
nutmeg oil contain cymene ready formed in addition to terpenes, the 
latter being in great excess, the same might be the case with other 
analogous bodies, e turpentine. 

2nd. Both nutmeg oil and turpentine yield terephthalic acid by 
oxidation, whilst hesperidene does not give a trace of that substance. 
By subjecting hesperidene to the treatment with sulphuric acid above 
described, no trace of cymene is obtainable, whilst both the other oils 
yield cymene by this process: hence it is highly probable that the 
terephthalic acid is derived in these instances (and in other analogous 
ones) from cymene precontained in the oils, and not from the terpene 
present. The possibility of hesperidene having a constitution of a kind 
utterly dissimilar from those of the nutmeg and turpentine terpenes, is 
negatived by the experiments described above, whereby it is shown 
that hesperidene and the nutmeg terpene are (like citrene and the 
turpentine terpene according to Oppenheim) dihydrides of the saim 
cyTnene. 

8rd. The production of sulphurous acid, which undoubtedly takes 
place when terpenes are mixed with strong sulphuric acid, not impro- 
bably arises from tho further action of the acid on the terpene polymeride 
formed ; and although it is conceivable that this action might generate 
cymene, yet the production of this substance in this way is improbable, 
inasmuch as the action seems one of entire destruction, dark brown and 
black humus-like substances being formed. Hesperidene thus treated, 
yields much black humus-like substance, together with a large amount 
of sulphurous acid, but no trace of cymene. When the mixture of acid 
and terpene is kept cool, and the terpene added slowly, the formation 
of sulphurous add and of black humus-like products, is much less 
than when the mixture is allowed to heat ; by very cautiously working, 
the writer has succeeded in isolating cymene from oil of turpentine with- 
out the formation of more than inconsiderable quantities of sulphurous 
acid. 
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XXX . — Note on Pyrogallate of Lead, and on Lead Salts. 

By W. H. Debbing. 

The only pyrogallates that appear to have been analysed, are the 
antimony compound of Rosing, and the lead salts. Of three lead 
salts, two described by Berzelius are obtained from solutions con- 
taining ammonia, and therefore would be difficult to obtain of definite 
composition. The third was prepared and analysed many years since 
by Dr. Stenhonse (Gnielin^s SandbooJc, vol. xi, pp. 401, 402). "With 
the view of controlling the formula given to it (3Pb0.4C6H603 by 
Dr. Stenhonse, or 2Ci3HioPb06.PbH202* in Watts’s Dictionary), the 
substance was re-examined. 

The pyrogaJlic acid used was purified by crystallisation from boiling 
benzene, in which it is moderately soluble, and but slightly soluble in 
cold benzene. Traces of benzene can be removed from the crystals by 
shaking them up with cold bisulphide of carbon and then exposing 
them to the air. 

The pyrogallic acid was dissolved in water, the solution acidulated 
with acetic acid, and precipitated by neutral acetate of lead in two 
portions ; “ A,” while the liquid contained excess of pyrogallic acid ; 
“ B,” by adding the acetate of lead in excess. The precipitates were 
washed several times by stirring up with cold water, and decanting, 
and were finally filtered and dried over sulphuric acid as described by 
Dr. Stenhonse. The moist salt oxidises somewhat quickly, but the 
dry salt oxidises but slowly. 

Dried at 120° in a current of dry hydrogen, the salt had the following 
composition : — 


A. 



'“T 

11. 


B. 

0.... 

24-00 

24-13 

Pb / • 

52-84 per cent. 

H .. 

2-08 

213 

I 2 .. 

5324 „ 

Pb .. 

53-60 

63-54 



0.... 

20-82 

20-20 




The salt is decomposed slightly duiing the drying process, but the 
above numbers agree pretty well with the analysis of Dr. Stenhonse. 

The substance is, however, a combination of pyrogallate and acetate 
of lead having ihe same percentage composition as 3Pb0.406H608. 

* There printed as CyffioPbOe PbHaOs 5 it should be SCjaHioPbOe PbH30s.B:20, 
to agree Tntih Br. Btenhouse’s percentage numbers. 
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Stenhousc. 

SPbO.-^CgHeOj. 

CisBCioPb08.(03B[s0^3Pb* 

0,... 

24*51 

24*55 

24-65 

H .. 

2*28 

2*05 

2-05 

Pb.. 

53*09 

52*94 

52-94 

0 .. 

20*12 

20*46 

20-46 

Preparations A and B gave acetic ether when gently warmed with 


alcoliol and snlplmric acid. Tlie acetic acid in A was estimated by 
decomposing tbe dried substance with dilute sulpburic acid, filtering 
from sulpbate of lead, and distilling until charring took place and 
sulphuric acid began to distil over. The distillate was neutralised with 
precipitated carbonate of barium, the filtered liquid evaporated on the 
water-bath, during which operation any sulphite of barium is oxidised 
to sulphate, the liquid again filtered, evaporated, and the salt dried at 
120^0. 

“ A ” gave 32‘3 per cent. Ba(C2H308)2 containing 53*2 per cent. Ba. 
(In a test experiment with pure acetate of lead, in which about the 
same quantity of carbonate of barium was used, the acetate of barium 
obtained contained only 53’2 percent. Ba,the deficiency being probably 
owing to traces of impurities in the BaCOs). 

Oi2HioPb06,(03H302)3Pb corresponds to 32*6 per cent. Ba(C2H302)8, 
and barium acetate contains 53*7 per cent. Ba. 

To show that the acetic acid was not derived from the splitting up 
of pyrogallic acid by the sulphuric acid, 0*5 gram pyrogalHc acid was 
distilled to charring with dilute sulphuric acid, the distillate treated 
as above gave 0*006 gram BaSO^ = about 0*3 part Ba(03Hi02)8 per 
100 of lead salt. 

The above observation acquires importance from the fact that not a 
few insoluble lead salts of organic adds, in whose preparation acetate of 
lead is used, are said to consist of m molecules of lead salt -h «PbO. 
It is possible that some of them may really be double salts containing 
acetate of lead. 


XXXI . — On Zircmiia. 

By J. B. Hannay. 

The properties of zirconium salts as prepared from various sources have 
been made the study of several chemists, the peculiarities observed in 
zirconia as usually prepared, leading some chemists to suppose that it 
consists of more than one oxide. The latest work of importance done 
in this direction was by Mr. H. 0. Sorby, who in 1869 discovered 
'Some new absorption lines given by zircons when fiised in a blowpipe 
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bead with boracic add, and as these lines did not belong to any known 
element, be was qnite justified in concluding the presence of a new 
substance. At his request, Mr. D. Forbes examined a specimen of 
zircon, and fifom his examination, he seemed to have separated a sub- 
stance differing materially from zirconia, but as the amount of substance 
which he had to work upon was small, the examination was necessarily 
very incomplete. Mr. Sorby, in continuing his researches on the 
absorption spectrum of the supposed new substance, made the remark- 
able discovery that the two elements uianium and zirconium, when 
fused in a bead together, give an absorption spectrum differing 
materially from the spectrum of either taken singly, or what would 
have been expected to be produced by a mixture of the two. On 
examining tliis spectrum, he found that the combination of lines caused 
by the two elements agreed exactly with that which he had formerly 
ascribed to a new element. 

The part which the spectroscope had played was thus accounted for, 
but the work which Mr. Forbes had done, as well as that by which 
former experimenters had been led to the supposition of the existence 
of another element, was still unexplained. For instance, Mr. Sorby 
had shown that the new absorption spectrum was caused by the minute 
traces of the other metals, but Mr. Forbes, in his experiments, obtained 
as much as 10 per cent, of the supposed new element. NTow this amount 
of substance could not be said to be either uranium or cerium, as it is 
well known that these elements when present in zircons exist only in 
extremely small quantities. 

Having lately come into possession of several specimens of zircon, 
1 determined to submit the zirconia obtained from each to examination, 
with the view of setting at rest the disputed point as to the existence 
of this new metal allied with zirconia, supposed to exist in those gems, 
and more especially to examine the process used by Mr. Forbes in his 
analysis. 1 had three distinct varieties of zircon, tho first consisting of 
reddish-grey very well crystallised nodules about the size of n pea, 
which weighed on the average 9 decigrams. The specific gravity of 
this variety was low, being from 4 01 to 4*29. Tho second consisted of 
very light grey crystals, very hard, and perhaps a little bettor mystal- 
lised than the first variety. The specific gravity of this sample was 
from 4*41 to 4*65. The third vai*iety, of which I had only one specimen, 
consisted of a transparent, nearly colourless gom. It was extremely 
hard, and of specific gravity 4*725. The zircons were finely pulverized 
and fused with addition of a little pure soda, and when any remained 
undecomposed this was collected and fused again. Mr. Forbes sepa- 
rates the metals by treating the chlorides with hydrochloric acid, and 
the add he directs to be used is of specific gravity 1*138. Now, this is 
a very dilute acid for such a purpose ; indeed, it scarcely emits any 
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f^es. I, therefore, took three portions of the same sample- The first, 
after fusion and separation of the silica, was treated with acid of specific 
gravity 1‘138, as used by Mr. Forbes ; the second with acid of specific 
gravity 1*172 ; and the third with a strong acid of specific gravity 
1*191. Whenever all the yellow colour was dissolved away, the treat- 
ment was stopped, and the pure zirconia precipitated by ammonia. 
The hydrochloric acid solution was treated in every case exactly as 
directed by Mr. Forbes, that is, precipitated by ammonia, and the 
hydrates so obtained were treated with tartaric acid, when the supposed 
new earth is left insoluble. Xow, it is well known that hydrates 
like zirconia, when precipitated hot, are less soluble than when the 
precipitation takes place in a cold solution. The three portions above 
mentioned were therefore treated as follows. "No, 1 was precipitated 
in an ice-cold solution ; N'o. 2 in a solution at about 80** ; while No. 8 
was precipitated at the ordinary temperature, about 15®. The pre- 
cipitates were treated in exactly the same way, that is, filtered and 
washed till quite pure ; they were then treated with a large excess of 
tartaric acid, and kept at a temperature of 80® for about half an 
hour, when they were finally boiled and filtered. I may mention that 
the process of filtering off the insoluble residue was in some cases 
extremely tedious, and although conducted by means of a filter-pump, 
which kept up a vacuum of 650 mm., the filtration sometimes took 
fully 60 hours. The insoluble matter on the filter was dried, ignited, and 
weighed. The filtrate was treated with anamonia and ammonium sul- 
phide to precipitate the iron, and after being allowed to stand several 
days the precipitate was filtered off, and the filtrate evaporated to dry- 
ness and ignited. When all the carbon from the decomposition of the 
tartaric acid was burned away and the earth left white, it was allowed 
to cool, and weighed. The following are the results of the analyses 
made on the same substance, but precipitated at different tempera- 
tures: — 



No. 1. 

No. 2. 

No, 3. 

Silica 

34*93 

35*34 

34-87 

Zirconia 

88-38 

37-97 

47-38 

Supposed new earth ...... 

4-02 

19*25 

7-62 

Supposed mixture of earths 

22-01 

6*84 

9-27 

Ferric oxide 

0-51 

0*54 

0-63 


99-86 

99*94 

99-67 


The difference caused by the variations in the concentration of the 
acid and in the temperature of precipitation are at once apparent on 
examining the above numbers, as the analyses were made with three 
portions of the same substance. In No. 1, which was treated with 
dilute acid, and might therefore have been expected to dissolve 
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more abundaiitly, T obtain only 4 per cent., because the hydrates 
•were precipitate very cold, and so were very soluble in the tar- 
taric acid ; but I obtain 22 per cent, (soluble in tartaric acid) of 
what Mr, Forbes concluded to be a mixture of zirconia with the 
new earth. In Ifo. 2 I obtain 19 per cent, of the new earth, 
because the zirconia was precipitated hot, and so rendered far less 
soluble in tartaric acid. The concentration of the acid in No. 3 caused 
it to dissolve far less of the zirconium chloride, and so 1 obtain 47 per 
cent, of pure zirconia, or about 10 per cent, more than with the dilute 
acid. That the soluble and insoluble modifications of zirconia are 
identical and not different earths will be seen from the following ex- 
periments. A solution of zirconium chloride was divided into two por- 
tions, one of which was cooled in a tube to nearly 0° 0., and ammonia 
added until all the zirconia was precipitated. Tartaric acid was then 
added to the tube, and the contents of the tube were shaken and then 
boiled, whereupon the zirconia entirely dissolved. The other portion of the 
solution was heated to the boiling point and ammonia added, and again 
boiled for five or ten minutes. On addition of tartaric acid the zirconia 
reftised to dissolve, and after boiling with strong solution of tartaric 
acid for five minutes, about four-fifths of the zirconia remained insoluble. 
When the zirconia solution is raised to the boiling point before the 
addition of the ammonia, the hydrate so obtained is frequently in- 
soluble even in hydrochloric acid. 

If the zirconia which is left insoluble in tartaric acid (which 
Mr. Forbes considered to be a new earth) bo dissolved in sulphuric a.oid 
and the excess of acid expelled by heat, a sulphate is obtained which, 
when dissolved in cold water and precipitated by ammonia near 0 0., 
yields a hydrate easily soluble in tartaric acid, or at least soluble on 
boiling ; so that, if the difference between zirconia and the new earth 
consists in the insolubility of the latter in tartaric acid, tliis experiment 
causes the difference to disappear entirely. Time is also an inipoi*tant 
element. For instance, [ have seen a hydi'aLe little affected alter ten 
minutes, which was entirely dissolved after six hours* boiling with 
tartaric acid. 

The great differences noticed in the deportment of tlic zircoiiium salts 
may be attributed in very many cases to the difference in treatmonl. 
I have found, however, that zircons of a high specific gravity yield a 
zirconia whose oxalate is generally insoluble or difficultly soluble in 
oxalic acid, whereas zircons of low specific gravity give an oxalate 
easily soluble in excess of acid. This may be owing to a diffbrenoe in 
the conditions under which the zircons were foimcd in tho rocks whore 
they are found, or it may be due to the circumstance that zircons of 
low specific gravity usually contain other metals such as iron, etc. ; in 
fact Mr. Sorby found that zircons of low specific gi'avity gave the 
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cliaracteristic absorption spectmm sbowing the presence of uranium ; 
whereas pnre zircon of high specific gravity gave none. 

When potassium or sodium silicofiuoride is precipitated in a solution 
containing zirconia, a small quantity of the earth is always precipitated 
with the alkaline silicofiuoride. The amount varies, and the earth so 
precipitated does not in any way diiffbr from that which remains in 
solution. 

When the earth which remains insoluble in tartaric add is calcined 
it frequently gives an oxide which is extremely hard sometimes even 
harder than zircon, so that it retains a gritty feel after protracted 
grinding in an agate mortar. When this earth was dissolved in sul- 
phuric acid, it gave a sulphate which answered all the usual reactions 
for zirconia, and when cooled to 0® and predpitated by ammonia 
yielded a hydrate quite soluble in tartaric acid. Both soluble and 
insoluble modifications yield the nearly insoluble precipitate with potas- 
sium sulphate. 

I noticed some time since, when preparing specimens of the picrates 
of various metals, that two elements nearly alike in their inorganic salts, 
gave picrates entirely different in appearance. This is very noticeable 
in the picrates of barium and strontium, the former occurring in dull, 
brick-red, opaque prisma, whereas the strontium salt forms brilliant, 
golden-yellow, flat needles, which refract light strongly. I therefore 
thought that if the picrates of the soluble and insoluble modifications of 
zirconia were prepared, the appearance and composition of the salts 
might lead to some definite conclusion. I prepared the sulphates of 
the soluble and insoluble modifications, and added to their solutions an 
equivalent proportion of barium picrate. On filtering off the barium 
sulphate and evaporating the solution, I could obtain nothing but picric 
add in solution, and on examining the predpitate 1 found it to consist 
of a mixture of barium sulphate and zirconia. I tried to effect the 
double decomposition at a temperature of 0® but on attempting to 
concentrate the solution, zii*conia was precipitated, and picric add alone 
remained in solution; 1 therefore abandoned the attempt to prepare 
zirconium picrate. 1 was equally unsuccessful in an attempt to prepare 
the zirconium salt of picramic acid. 

Having finished my analytical work on the zircons, T determined to 
examine the absorption spectra, especially those of the impure sped- 
mens of low specific gravity. As my laboratory faces the north, I was 
unable to see or Use sunlight, as Mr. Sorby did, and I have often found, 
when working with the spectroscope, that when an ordinary light is 
used, the violet end of the spectrum is very unsatisfactory, so before 
working on the spectrum of the zircons, I set about to find a light 
which would give a good violet. As 1 did not possess a battery of 
sufficient power to yield a steady electric light, I tried lime-light, 
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whicli gave a very good blue, but not so good as tbe brilliancy of tbo 
light would lead one to expect. Tbe zirconia light, made by burning 
an oxyhydrogen jet against a cylinder of zirconia, gave a light extremely 
good in the violet, so that the slightest approach to a line could easily 
be detected, while the yellow was not more brilliant than when limo 
was used. The extreme red is also very distinct with this light. In 
front of the light I placed a screen with a lens in the centre, in whose 
focus I placed the bead for examination. By using a rather large lens, 
about 150 mm. in diameter, in conjunction with this light, a large 
dense bead may be brilliantly illuminated, and by using a thick bead, 
the lines are made very much more distinct. The use of the screen 
was of course to keep back all superfluous light, and in this case could 
not be dispensed with, as the zirconia light is so dazzling. 

I prepared a bead of borax and added a little boracic acid, and then 
saturated this with zircon. The bead was raised to a bright red 
heat, and allowed to cool. As Mr. Sorby says, this clear, glassy bead 
gives no absorption bands. I wished to watch the formation of the 
lines, so I placed a foot blowpipe below the bead, so that the distance 
between the point of the flame and the bead was about 3 inches. I 
caused it to bum with a small blue flame, that the bead might be very 
gradually heated. Keeping my eye on the spectroscope, I placed the 
blowpipe exactly below the bead ; at first no lines appeared, but after 
blowing a short time longer, a band suddenly shot across the violet end, 
and about five seconds after the other lines marked A, B, C, D, E and 
E made their appearance, at the same time the band in the violet split 
up into two lines, Gr and H, and a band I, with a nebulous edge. The 
band was not very distinct, and it was only with the powerful zirconia 
light that I observed it at all. Fig. 1 shows the spectrum seen at this 
i period. I turned the blowpipe flame a very little up, and kept 
' •^v eye on the spectrum at the same time. The two bands, G and 
2J^‘m the violet became fainter, and then disappeared, but the 
nebulous band rather extended itself at first, then became faint, 
and when it disappeared the extreme end of the spectrum became 
dimmed with a kind of nebulous band, very indistinct, and with- 
out any edge. The two lines D and E in the gi'een moved 
towards the violet end, F meanwhile becoming fainter, and finally 
disappearing, D broadened out into the line maiked B in Fig. 2, B in 
Fig. 1 split up into the two lines 0 and D, while A narrowed down until 
it appeared as A in Fig. 2. 0 and F in Fig. 1 suddenly disappeared, 

while B appeared in Fig. 2. The whole change occupied only about 
three seconds. On applying a stronger heat, the lines grew fainter, 
when suddenly two nebulous bands appeared in the yellow ; these dis- 
appeared immediately after, as suddenly as they had appeai*ed. On 
applying further heat, the lines grew still feanter, and then all died out, 
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leaving a clear spectrum, the bead being glassy. I was so struck with 
these changes, especially as they differed slightly from the observations 



Bed. Orange. Yellow. Green. Blue. Indigo. Violet. 



of Mr. Sorby, that I examined minutely the mineral I had left. The 
powdered zircon was of specific gravity 4*01, and of a reddish-grey 
colour. As I wished, if possible, to detect any foreign metals, the fol- 
lowing course was adopted in the analysis. The zircon was fused as 
usual, and the silica separated. The solution of the metals was then 
neutralized with ammonia and yellow sulphide of ammonium added, 
and when the precipitate had settled, the bulk of the liquid was 
decanted, and ammonium carbonate solution poured on the precipitate. 
This treatment should dissolve any uranium that the substance may 
contain, as the oxysulphide of uranium is soluble in ammonium car- 
bonate. The solution was filtered and evaporated to dryness, then 
heated slightly to expel ammonium salts. As only a trace of residue 
remained, it was treated with two or three drops of aqua regia, the 
solution poured into a watch-glass, and after expelling the excess of 
acid, redissolved in water. On adding a diop of ammonia to this, a 
slight yellow precipitate soon became visible, but it was not weigbable. 
On adding a drop of hydrochloric acid (to dissolve the precipitate), and 
then a drop of potassium ferrocyanide, a reddish-brown precipitate was 
plainly developed. These tests appeared to me to be quite conclusive 
of the presence of uranium. 

The pi’ecipitate which remained insoluble in ammonium carbonate 
was dissolved in the smallest possible quantity of hydrochloidc acid, 
and after the addition of tartaric acid, ammonia and ammonium sulphide 
were added. By this treatment, the iron is, of course, precipitated, 
wliile the other bases remain in solution. The solution containing the 
bases was evaporated to dryness and. ignited to get rid of the tartaric 
acid. The oxide so obtained w?ks dissolved in a small quantity of strong 
sulphuric acid, and the excess of acid expelled by heat. The sulphate 
was dissolved in water, and oxalic acid added in large excess^ The 
precipitate at fiiut formed seemed to dissolve entirely as the oxalate 
prepared frcpn zircons of low specific gravity almost always does. On 
closer examination, hovrevev» there was seen to be a dnnness through 
the liquid* and suspecting the presencse of some foreign substance, I 
TOt. XXYT. ^ ^ 
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allowed the heaker coBtaining the solutiOB to stand that the precipitate 
naight subside. After standing for two days, the precipitate was seen to 
be entirely at the bottom of the beaker, and the supernatant liquid was 
perfectly clear. The solution was decanted as much as possible from 
the precipitate, which was collected on a very small filter and washed, 
then treated with strong nitric acid and diosdde of lead, when, aftei^ 
settlmg, the liquid had a distinctly yeUow colour, characteristic of 
cerium. On examining the liquid with the spectroscope very carefully, 
I could distinguish the absorption-line of didymium in the yellow. I 
was unable to distinguish any others, but had the original amount of 
zircon been larger, I am sure they would have been easily seen. After 
concentrating the liquid, 1 applied special tests and confirmed the con- 
clusion that both cerium and didymium were present. 1 thus find iu 
the zircons, iron, uranium, cerium, and didymium, besides the silica 
and zirconia. Whether the cerium and didymium have anytliing to do 
with the curious changes observed in the spectrum I know not. The 
spectrum given agrees pretty well with that given by Mr. H. 0. Sorby, 
except that the hand marked F in Fig. 2 was not observed by him, and 
that the lines marked Q- H I were considered by him to be a single 
line ; indeed, he did not discover it at all nntil he got exceptionally 
good sunlight. This shows the advantage obtained by using the 
2 sirconia light, and I would draw the attention of chemists and physicists 
to the great brilliancy it affords, especially in the violet end, thus 
giving a most searchiDg light for spectroscopic work. 
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Spectral Lines of Low Temperatnre. By the Marqnis of Salis- 
BTOY (PM. Mag. [4], xlv, 241—245). 

If one secondary pole of a powerful induction-coil be connected with 
an insulated metal plate, the other pole being left nnconnected, and a 
thermometer be fixed upright npon the plate, a green light will be 
visible in the vacmim above the mercury. This phenomenon, which in 
common with others of a like nature, would doubtless be explained by 
the somewhat vague term “induction,*^ is considered in the present 
instance more especially worthy of notice, inasmuch as the exhibition 
of light is unattended with the slightest development of heat ; whereas 
the heat produced by a discharge through an ordinary Gteissler’s tube is 
well known. 

In a series of four experiments with a very delicate thermometer, a 
rise of three-quarters of a degree only was observed after five minutes, 
and this small expansion of mercury may even be attributed, and with 
great probability, to a secondary action. 

Several lines are observable in the spectrum of this light, when the 
latter is examined with a spectroscope 5 with this peculiarity, however, 
thet while thermometers constructed by the best makers give only three 
lines, instruments prepared by makers of less repute show at least four 
additional lines. Of these lines, the three former correspond to the 
brightest mercury lines, while the remainder coincide exactly with the 
strongest lines in tubes known to contain carbon compounds, and 
inasmuch as the wave-lengths of the latter were carefully verified, 
there is no reasonable doubt but that they are carbon lines. 

The piesence of these carbon lines is interpreted as a proof of 
slovenly prepamtion, the greasy film lining the interior of the thermo- 
meter not having been removed pi*evious to the introduction of Ihe 
mercury ; and this appears to depend more upon the reputation of the 
maker than upon the price charged for the instrument, since a very 
cheap thermometer hy a well-known maker showed only mercury lines, 
whereas a costly, but apparently very dirty thermometer by another 
maker, showed not only the four carbon lines,, but cue or two other 
feint green lines, the latter, however, too faintly to be identified. 

The non-appearance of any hydrogen lines seems to he due to the 
feet that the specific luminosity of carbon, under electric excitement is 
much higher than that of hydrogen, or what amounts to the same 
expression, that hydrogen is non-luminous at a temperature at which 
carbon lines are distinctly visible : an explanation which was corrobo- 
rated hy direct experiment. 

3 D a 


J. w. 
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Absorption of the Chemically Active Rays in the Sun’- Atmo- 
sphere. By H. 0. Vogel (Phil. Mag. [4], xlv, 345 — 350). 

The observations of Secchi and Lias have shown that the light emitted 
by the sun is less at points near to the edges than at the more central 
points of the solar disc. The same has been shown by Socchi to be 
true of the sun’s heat-rays. This, it appears, is due to absoiption of 
light and heat by ihe atmosphere of the sun, the rays that proceed 
from the outer portion of the disc having to pass through a thicker 
layer of the surrounding atmosphere. The present author has sought 
to determine the diminution, due to the same cause, in the intensity of 
the chemical rays. 

His experiment^ were made by means of photographs on paper 
sensitized with chloride of silver, taking advantage of the law of 
Bunsen and Roscoe, equal 'products of the intensity of the light 

into the times of insolation correspond^ ivithin •oeiy wide limit% to equal 
shades of tints produced on rhloride of silver paper of uniform sensitive- 
ness"^ Thus, let I and h represent two intensities, and t and ti the time 
of insolation, or exposure, 3 

1 1 = Ii fi, 

the shades of the exposed papers will be the same. 

Having obtained photographs of the sun on sensitized paper, the 
author compared them from point to point with a scale prepared pho- 
tographically, and obtained results, agreeing fairly, of which the fol- 
lowing table may be taken as representative. 

Calling the radius of the sun 12, and numbering from 1 to 12, so 
that the successive integers, JS, shall represent the apparent distances of 
the various points from the centre, he obtains the corresponding inten- 
sities 1; — 


E 

I. 

E. 

I. 

E. 

B 

E. 

I. 

0 

100 

100 

90 4 
98-2 

4 

96-4 

93 7 
89*8 

7 

81 5 

77 0 
oa -0 

mm 

■ 

51 -0 

33 •(> 

13 5 

1 

6 

8 

2 

6 

9 

3 




The author has also made some experiments on comparative bright- 
nesses, as far as chemical rays are concerned, of sun spots and of the 
penumbi*a. 

The ti'anslator of the paper, A. Schuster, Esq., remarks that Prof. 
Roscoe had previously made experiments on the subject, which Yogol 
does not appear to have known. The results of the two investigators 
do not precihely agree. This may be due to the use of a refra-cting 
telescope. Vogel does not state whether this or a reflecting instrument 
was employed by him. 


J. T. B. 
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Or the Influence of Light of various Colours on the Spectrum 
of Chlorophyll. By J. Chauiabd (Oompt. rend., Ixxvi, 1031 — 
1033). 

Although chlorophyll in alcoholic solution is rapidly altered by expo- 
sure to sunlight, it resists for a long time the action of light when 
dissolved in a fixed od. The author has exposed solutions of chloro- 
phyll to the action of light coloured by passing through variously- 
tinted solutions, and he states that the most luminous rays seemed to 
be the most energetic. •Yellow light produced a modification in the 
spectrum more rapidly than red, and red light than blue. 

W. A. T. 


Production and mode of Action of the Silent Electric Dis- 
charge. By A. Boillot (Compt. rend., Ixxvi, 628 — 630). 

The apparatus employed, by which ozone may readily be produced, 
consists of a closed glass tube filled with powdered animal charcoal, 
and having a platinum wire sealed into it. This is placed in the axis 
of two other concentric glass tubes, the space between these outer 
tubes being also filled with charcoal and furnished with a platinum 
wire. When these wires are attached to the terminals of an induction 
coil in action, the silent discharge passes between the two surfaces and 
oxygen is rapidly converted into ozone by its means. Tlie vapour of 
sulphur in contact with oxygen was found to yield sulphurous acid 
accompanied by a little sulphuric acid ; when the discharge passed, 
much sulphuric acid was produced. Again, hydrogen and the vapour 
of sulphur do not act upon one another, but with the discharge sulphy- 
dric acid is immediately formed. 

0. B. a. 


Researches on the Electricity of Plants. By Johannes Eanke 
(Ber. der. K. b. Akad., 1872, 177—199).. 

§§ 1 and 2, A cuiTent is always observed in a metallic connection 
between the uninjured surface and the cross-section of a plant. This 
current, already noticed by former observers, is termed the false cur- 
'rent, because it does not circulate in the plant itself, but is produced by 
the chemical action of the liquids of the plant upon the metallic elec- 
trodes in contact with them. 

§ 3. In order to obtain the proper currmts of the plants, the follow- 
ing precautions were observed : — Pieces were cut out from the interior 
of the plant so that their whole surface was equally moistened with the 
liquid flowing ont of it, and when the fiow of the moisture was richer 
in one part than in another, the excess was removed by filtering-paper. 
As Sachs had shown that the liquids of the difierent tissues in most 
plants difier in their chemical reaction, the author chose for his first 
experiments Bheim undulatum^ in the tissues of which no such dif- 
ference can be observed. 

It was also found necessary to use pieces with parallel fibres. The 
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appamtns employed were of the latest constnictioii as devised by 
Dubois Reymond. A circular compensator was used, with one Daniell’s 
cell and electrodes incapable of polarisation, 

§ 4. Fundivmmial Fxppnmpnts on Lenf-fttaUcs. — a. False Ourr&iit . — 
The cross-scction of a piece obtained by two cuts at right angles to the 
longitudina.! axis of the stalk was put in contact with one electrode 
whilst the umnjured epidermis was touched with the other. A current 
called the false current, is then found to flow in the connecting wire 
from the epidermis to the cross-section. 

h. Proper Plant Current. — 1. A piece is cut dut from the leaf-stalk in 
the same way as described in a, hut the epidermis is removed. If now 
connection be made as before, a current is found to flow in the connect- 
ing wire irorn the cross-section to the longitudinal section. This 
proper current of the plant corresponds with Dubois Reymond’s strong 
current between cross-section and longitndinal section in muscles and 
nerves, 

2. The Weak Plant Current — ^When on the cross-section or longitu- 
dinal section of a muscle or nerve, two points unsymmetrically situated 
with regard to the axis or to the equator are connected, Dubois Ray- 
mond’s feehle currents are observed. Currents analogous, but flowing 
in the opposite direction, have been found to exist in vegetable tissues 
with parallel fibres. 

3. The Inclined Oiirrents in Vegetable Tissues. — Inclined currents 
analogous to those flowing from the obtuse to the acute comers of a 
rhombus which is out out from a muscle, are observed in plants, but 
here they have the opposite direction. 

4. The electro-^notive force of Plant Gicrrents in Mkeum is about the same 
as in the nerve-cui rents. 

0. The plant-currents vanish with the normal dying off of the plant- 
tissue. Living vegetable tissues have generally either an acid or a 
neutral reaction which turns alkaline when they die off in a moist atmo- 
sphere. The tissue may be considered as quite dead as soon as this 
change in the reaction is complete ; the normal currents then cease. 

§ 5. The existence of cuiTents in other plants and oilier parts of the 
plant. 

1. The currents observed in Bheum wuluHatum were found to exist 
in all other plants with parallel fibres. A long list of such plants is 
given. 

2. Experiments on tissues with fibres not parallel : — 

а. Roots of either cylindrical or not very marked conical shape show 
the true plant-cux rents ; but those points of the longitudinal section from 
'which the smaller roots branch off, behave like points of a cross-section. 

б. Fxperiments on Pieces of the Stem. — Similar observations were 
made on the stem, or on pieces of the stem ; on those points from which 
the vessels for leaves or twigs branch off. 

3. The proper plant-current was also observed in some cases where 
the epidermis had not been removed. In general, however, the epi- 
dermis being a bad conductor seems to hinder the proper current from 
passing into the connecting-wire. 

Ooficlusion . — The law of the plant- currents being established and 
proved to he analogous to that of the musolo and nerve-currents, we 
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may with some modifications apply Dubois Reymond’s hypothesis of 
animal electricity to plants. 

According to this hypothesis the interior of those pajfts of plants 
which are endowed with electro-motive force is fiUed with molecules 
embedded in a conducting substance and having their axes parallel to 
the axis of the part of the plant. 

Whilst in animals the molecules are supposed to have two negative 
poles and a positive equator, it appears that the molecules in ^Imts htve 
two jposiUvejpoles cmd a negative equator. 

R. S. 

On the Heat disengaged in the Reaction between the 

Hydracids and Water^ and on the Molecnlar Yolnme of 

Solutions. By Berthe LOT (Gompt. rend., Ixxvi, 679 — 687; and 

Bull. Soc. Chim. [2], xix, 351 — 359). 

This paper contains the author’s results with hydrochloric acid, hydro- 
bromic acid, and hydriodic acid, and the measure of the thermic format 
tion of solutions of these hydracids of different degrees of concentration. 

I. Hydrochloric Acid. — ^The author has found that an equivalent of 
the gas (36*5 grams) in the presence of 100 to 400 times its weight of 
water disengages + 17 ‘43 heat-equivalents, and he also gives the 
thermic results obtained by the dilution of solutions of hydrochloric 
acid of different degrees of concentration, showing that the heat 
disengaged by dilution varies inversely as the quantity of water 
already united with the hydracid. The molecular volume of the solu- 
tion HCl f^H202 is expressed by the formula — 

Y = 18» + — . 

n 

n. Hydrohromic Add. — The heat evolved in this case by an equiva- 
lent of the gas, is + 20*7 heat-equivalents, and the effects of dilution 
are the same as those produced with hydrochloric acid, except that at 
the maximum of concentration the solutions of hydrobromic acid dis- 
engage somewhat more heat, a relation analagous to that obtained with 
the two ^ses. The mole cular volume of the solution HBr + ^HaOa is 
expressed sensibly by the foimula — 

V = 18ft + 25*6 + 

n 

III. Hydriodic Add. — ^The author finds that HI + 700 disen- 
gages + 19*57 heat-equivalents, and tliat the heat disengaged on 
diluting the concentrated solution is nearly the same as that from 
hydrochloric acid and hydrobromic acid, fiom which it would appear 
that the molecular work accomplished in the reaction by these three 
hydracids on the same number of equivalents of water is the same. 
The formula representing the molecular volume of the solution HI 4- 
is— • 

V = 18n -h 35*5, 

At 0® 0. one volume of water dissolves 500 volumes of hydrochloric 
acid gas, and at —12®, 560 volumes ; of hydrobromic acid at 10®, about 
600 volumes ; and of hydriodic add about 425 volumes. 
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An almost constant difference is observed between tbe^ molecular 
volumes of dilute solutions of hydriodic add and bydroobloric acid, and 
also between bydrobromic acid and bydroobloric add, which in the 
former case is 17 3 c.c., and in tbe latter 7*3 c.c. The same differences 
are found in dilute solutions of the chlorides, bromides, and iodides 
of potassium, sodium, and ammonium, also between tbe solid salts, 
tbe volume occupied by KI being 17*3 c.o. greater than that of KOI, 
and EZBr 7*3 c.c. greater than KOL Nearly the same differences in tbe 
molecular volumes exist in certain organic compounds, such as tbe 
chloride and iodide of acetyl. In numerous cases, however, this does 
not obtain, as in tbe comparison of tbe metallic salts ; but it is always 
found that tbe molecular volume of a chloride is less than that of 
tbe bromide, and this again less than tbe corresponding iodide. This 
agrees with tbe thermic results obtained in tbe formation of these com- 
pounds, tbe formation of chlorides disengaging more beat than that of the 
bromides, which in their turn disengage more than the corresponding 
iodides It would seem, moreover, that tbe formation of compounds 
which present an almost constant difference between their molecular 
volumes, corresponds with a nearly constant difference between the 
amount of beat disengaged. 

0. B. G. 


ladnstrial Productioii of Cold by the Expansion of Permanent 
Gases^ and Air in partionlar. By J. Armebtgatjd (Compt. 
rend., Ixxvi, 626 — 628). 

In air firigorific machines, tbe source of cold is obtained by moans of 
air, which is first condensed, then cooled, and subsequently allowed 
to expand against a piston in such a manner as to exercise a certain 
exterior mechanical force which can be utilised in assisting to compress 
fresh quantities of air. The motive force required to work such a 
machine is tbe difference between the force expended in condensing tbe 
air, and that restored on its expansion. With regard to tbe manner of 
cooling the air which has become heated by compression, tbe author 
prefers to inject water into tbe cylinder of the pump during the com- 
pression ; but, whatever method may be adopted, “* the efibetivo motive 
power required for tbe production of cold by the mechanical expansion 
of gases depends only, for a given mass, on the absolute initial tempera* 
ture of the gas on entering the machine, and the degree chosen for the 
expansion.'' Moreover, tbe calorific power of tbe machine in respect 
of the motive power is independent of the nature of the gus. The 
motive power required when 2 is tbe degree of expansion and tho 
cooling is performed during tbe compression of tbe gas, is only one-balf 
of what it would be if cooled atterwards. As the motive power 
required increases with the degree of expansion, ic is advisable to have 
this as low as possible compatibly with the mtensity of cold which it is 
desu*ed to attain : tbe number 2 is that which seems to be preferable. 
At this degree, and cooling the air during compression, one borso 
power, of 270,000 kilogram meters per hour, is theoretically capable of 
converting 41 kilograms of water at 20° into ice. 


0. E. G. 



GENERAL AND PHYSICAL CHEMISTRY. 


717 


On the Formation of the Sulphur Acids. 

By Julius Thomsen (Deut. Ohem. Ges. Ber., v, 1014 — 1019). 

1. Tnrs paper gives the results of a research on the affinities of the 
STilphnr acids as tliey are exliibited in aqueous solutions. The discus- 
sion of these results with reference to the constitution of these com- 
pounds, will follow in another paper. 

2. From his recent determinations the author has calculated the 
following numbers : — 

Heat-units. Heat-units. 

(SOa,Aq) = 7968 (I5raaS203Aq,2HCLAq) . =- 2176 

(SOaAq,Cla) = 73907 (KSO,,SO,) = 0 

(lSraaSa03Aq,4C10HAq)= 251624 (K3S04,Aq) =- 6384 

(2]Sra2S203Aq,Ia) == 7954 (KaS206,Aq) =-12986 

and from results already published — 

Heat-units Heat-units. 

(H2,0) = 68357 (25aAq,S02Aq) = 28970 

(I,TT,Aq) = 13171 (2NaAq,S206Aq) = 27070 

(Cl,H,Aq) = 39315 2(NaAq,HGLAq) = 27480 

(Cl,0,H,Aq) = 28322 20NaAq,HIAq) = 27350 

(HaAq.SOiAq) = 14754 {hraS03Aq,2HClAq) . . =- 978 

and from Favi*e and Silbei*Diaun*s determination of the heat of com- 
bustion of sulphur : (S2,Oi) = 71072 heat-units. 

3. As the evolution of heat in the reaction of chlorine upon an 
aqueous solution of sulphurous acid may be expressed by — 

(S02Aq,0l2) = (S02Aq,O) - (H2,0) + (Ch,H2,Aq), 
we have (S02Aq,0) = 63634 heat-units, and 

(S02,0,Aq) = (SOaAq,0) + (S02,Aq) = 71332 heat-units. 

From this follow the total heats of formation of sulphurous and 
sulphuric acids — 

(S,02,Aq) = (8,02) + (SOa,Aq) = 78770 heat-units, 

and — 

(S,0„Aq) = (8,03) + 802,0,Aq) = 142404 
* 4. The heat-modulus of the decomposition of potassium dithionate is 
= 0, or (K2S04,802) = 0, and therefore (K^, 03,803) = (K::2>03,2SOO. 
These reactions may bo split up into — 

(^2,02,803) + (K^SOi,Aq) = K2.0,Aq) + (802,0, Aq) 

+ (2KAq,S03Aq), 

and — 

(K3,02,2802) + (K2830«,Aq) = (K2,0,Aq) -f 2802,0, Aq) 

+ (2KAq,S206Aq). 

On subtracting these two equatious from each other, the first and third 
terms, being equal, disappear; all the remaining terms are known, 
except (2802,0, Aq), which can now be calculated — 

(2802,0, Aq) = 68950 heat-uuits, 

and — 

(S2,05,Aq) = (2S02,0,Aq) + 2(8,02) = 211094 heat-units, 
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wLicli represents the total heat of formation of dithionio acid. 

5. The heat of neutralisation of thiosulphiiric acid cannot easily he 
determined directly, on account of its great tendency to decompose; 
but by adding the neutralisation heat of hydrochloric acid to the 
quantity of heat absorbed in the decomposition of sodium thiosulphate — 
2176 heat-units — ^the author obtains 29656 heat units, a number not 
differing much from the neutralisation heat of sulphurous acid — 28970 
heat-units — which number is accordingly adopted as the neutralisation 
heat of tliiosulphuric acid. By introducing this value into the equa- 
tion expressing the reaction of hypoohlorons acid upon sodium 
thiosulphate — 

r (S^2^q,04) 

(17a2S20sAq,4C10HAq) — J 2fNaAq,S03Aq,2HClAq) — (2NaAq,SjOsAq) 

1 4(Cl,H,Aq) -4(Cl,O.H,Aq), 

we obtain for the heat liberated in the oxidation of thiosulpburic to 
sulphuric acid — 

(Sj02Aq,04)' = 209070 heat-units, 

and by means of the equations — 

2CS„03,Aq) = (S2,02,Aq) + (S202Aq,04) 

(SijOijAq) = (S,03,Aq) + (SOs,Aq,S) 

we obtain further — 

(S3,02Aq) = 75738 heat-units. 

(S02Aq,S) = - 3032 „ 

(SOa,S,Aq) = + 4666 „ 

for the heat reactions implied in the formation of thiosulphurio acid. 

6. The heat produced in the oxidation of thiosulphurio acid to tei/ror- 
thionic acid can be calculated from the heat liberate in tlie reaction of 
iodine upon sodium thiosulphate — 

f(T3,H2Aq) -f 2(NaAq,HIAq) 

2ila^Q»A^j2 (2S303Aq,0) - (0,Ha)^ 

I (2NaAq,S406Aq — 2(2NaAq,Sj08Aq). 

By assigning to these reactions their values, as given above (the 
neutralisation heat of tetrathionic acid is taken as equal to that of 
dithionio acid, 27070 heat-units), we have — 

2(S303Aq,0) = 58489 heat-units. 

from which, by the equations — 

(S4,06,Aq) = 2(S2.02,Aq) + (2S202Aq,0) 

(S4,Ofi,Aq) = 2(S,02) + (2S0a,0,S2,Aq) 

the affuoities satisfied in the formation of tetrathionic acid are found — 

(84,65, Aq) = 204965 heat-units. 

7. If we consider thiosnlphuric acid to be formed by the reaction of 



GENERAL. AND PHYSICAL CHEMISTRY. 719 


sulphurous acid, sulphur, and water, we obtain the effect of the second 
atom of sulphur hj the equation — 

(SOajAq) — (S 02 ,S,Aq) = 7698 heat-units — 4666 heat-units 
s= 8032 heat-units. 


and considering tetrathionic acid to be formed in an analogous way 
from dithionic acid, we obtain the effect of the two additional atoms of 
sulphur from the equation — 

(2S08,0,Aq) - ( 2 S 0 a, 0 ,S 2 Aq) = 68950 heat-units - 62821 
heat-units = 6129 heat-units. 


As 6129 = 2 X 3064, we see that the two atoms in the second case 
have very nearly double the effect of the one atom in the first case, so 
that we may conclude that, for every additional atom of sulphur^ the total 
heat of formation of the mlphur^aoids is diminished hy 3032 to 3064 
heaUwiits* 

The author has accordingly not thought it necessary to determine 
experimentally the heats of formation of trithionic and pentathionic 
adds, which have been calculated from those of dithionic and tetra- 
thionic acids. The results have been summed up in the following 
tables : — 


Table I. 




Heat-umts. 

(S,0.,Aq) 

.... = 

78770 

(S»,Oi,Aq) 

. • . . = 

75738 

(S,0,,Aq) .... 

• • ft • 

142404 

(S.,0.,Aq) 


211094 

(Sj,0(bAq) 


208080 

(S*,O^Aq) 

. . . . = 

204965 

(S5,06,Aq) . , 

1 . « . 

201901 


Table II. 

Heat-umts. 

(S 02 ,Aq) = 7698 

S 02 ,S,Aq) = 4666 

S 02 , 0 ,Aq) = 71382 

(2802,0, Aq) .... = 68950 
( 2 S 02 ,S, 0 ,Aq) .. == 65886 
( 2 S 02 ,S 2 , 0 ,Aq) . . = 62821 

( 2 S 02 ,S 3 , 0 ,Aq) . . = 59757 


Table HE. 

Heat-imits. 

Sulphurous acid (802,0, H 2 ,Aq) = 76055 

Thiosulphuric acid (S 02 ,S, 0 .H 2 ,Aq) = 78023 . 

Sulphuric acid (S 0 ^,O 2 ,H 2 ,Aq) = 139869 

Dithionic acid ( 2 Sd 2 , 02 ,H 2 ,Aq) = 137307 

Trithionic acid ( 2 S 02 ,S, 02 ,H 3 ,Aq) = 134243 

Tetrathio nc acid ( 2 S 02 ,S 2 , 02 ,Il 2 ,Aq) = 1311 78 

Pentathionic acid ( 2802 , 8 * 02 , H^jAq) . . . . = 128114 


If we suppose the acids to be formed from sulphurous acid and 
hydroxyl, for which the author has found — 

(H 2 ,Oa,Aq) 45045 heat-units, 

we obtain for — 

Sulphuric acid (S 02 Aq,H 202 Aq) ~ 86946 heat-units. 

Dithionic acid ( 2 S 02 Aq,H 202 Aq) = 76886 „ 

The corresponding values for every other polythionic acid with 
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n sulphnp-atoins, can be calculated by subtracting (w— 2) 3064 beat-units 
from that of dithionic acid. 

R S. 


Rapid Dissemination of Gases of Different Specific Gravities. 

By M. Y. Pbttbnkofer (F. Bepert. Pkarm., xxii, 111). 

The Marien-well at Marienbad is built over with a plank-house, and 
is 23*7 meters long, and 11*4 broad, the water being about two meters 
deep on an average. 

Samples of gas were taken at different heights above the surface of 
the water, and were found by a rough process of analysis to contain 
the following quantities of carbon dioxide. 

Qas collected below surface of well-water ...... 70 per cent. 



5 centimeters above w^ell-water 

. . SI „ 


25 „ ,, „ 

. . 23 „ 


100 

. . 2 „ 

9 » 

145 „ ,, ,, 

. . inappreciable. 


Hence, notwithstanding the rapid evolution of gas in the well, down- 
ward motion of the air into the heavy gases evolved must take place 
with great rapidity. 

0. R. A. W. 


Supersaturated Saline Solutions. By G. Tomlinson 
(Chemical Hews, xxvii, 145). 

The author reviews the many questions at issue respecting the deter- 
mination of the crystallisation ot supersaturated solutions, and viitually 
admits that the question, “ What is a nucleus ” is not yet satisfactorily 
answered. 

In opposition to the experiments of Gernez, Violotto, and especially 
of Liversidge, who state “ that the only nucleus capable of suddenly 
I ciystallising any one of such solutions, is a salt of the same kind as 
that dissolved,'’ he contends that there are many nuclei, and reiterates 
bis earlier expeiimeuts, in which thin films of oil were found to cause 
the solidification of a great many supersaturated solutions. 

He also replies briefly to the objections which have been raised 
against conducting the experiments in tlie open air, and points out 
that, if the crystallisation of the solution requires absolutely the inter- 
vention of a similar crystal, we should be reduced to the dilemma of 
supposing that there must be floating in the air specimens of all kinds 
of salts that form supersatm*ated solutions, and crystallise by the 
introduction of a solid nucleus: whereas, there are some such salts 
which cannot exist in the presence of atmospheric oxygen. 

J. W. 


On the Supposed Action of Liquid Films upon Supersaturated 
Solutions. By D. Gernez (Compt. rend., Ixxv, 1705 — 1708). 

Van der Mensbrugghe and Tomlinson state (F/dl, Mag.^ Ixiv, 223), 
that when a film of a liquid of feeble surface-tension is placed on the 
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sm*fe,ce of a supersaturated solution, or when a solid is coated with 
such a film, and immersed in the solution, crystallisation takes place. 
Gemez contradicts this statement on the strength of the following 
experiments. A supersaturated solution of sodium sulphate containing 
two parts of the 10-atom salt to one of water, was filtered into flasks 
which had been carefully cleansed with oil of vitriol, and then with 
water. After the flasks had remained at rest several hours, films were 
formed on the surface of 54 portions of the solution on adding a small 
quantity of 18 diflferent substances, each experiment being repeated 
three times. The liquids used were : — oil of turpentine, the essential oils 
of lemon, orange, rosemary, cajeput, lavender, and anise-seed ; oliv^oil, 
linseed-on, oil of sweet almonds, castor-oil, cod-liver oil, fish-oil ; petro- 
leum, benzene, creasote, methylic and ethylic alcohol. In no instance 
did crystallisation take place, even after a week. The same result was 
obtained with sodium acetate, potassium-alum, ammonium-alum, mag- 
nesium sulphate, sodium thiosulphate and sodio -potassium tartrate, the 
total number of experiments being eight hundred. 

As to the second proposition : glass rods were smeared with olive- 
oil and immediately plunged into supersaturated solutions of sodium 
acetate, sodium thiosulphate, and sodio-potassium tartrate, each experi- 
ment being repeated six times, without any crystallisation taking 
place. 

Gernez believes that the crystallisations of sodium sulphate obtained 
by van der Mensbrugghe and Tomlinson were due to small particles of 
that salt which, he thinks, are always floating in the air, even of the 
country, or, in the case of the other salts, to particles disseminated in 
the atmosphere during the preparation of the experiments. 

B. J. G. 


Reply to Gemez’s Criticism of van der Mensbrugghe and 
Tomlinson’s Theory of the Action of Liq^^d Films. By 
G. VAN DER MENSBETJGGnB (Oompt. rend., Ixxvi, 45 — 48). 

An account is given of the part taken by van der Mensbrugghe and 
Tomlinson respectively, in the investigation criticised. The former, 
believing that there was an intimate connection between the contractile 
forces of liquids and the phenomena exhibited by supersatumfcod solu- 
tions in contact with liquid films, communicated his ideas in four ]>ro- 
positions to Tomlinson, who then made several new experiments, and 
repeated some old ones. Their joint account was written before the 
results were quite satisfactory, because they hoped thereby to obtain 
the co-operation of other physicists. They by no means asserted, as 
Gernez conceives, that the mattei* was set at rest. Gernez states that 
he followed' Tomlinson’s dhections implicitly, but it appears that his 
solution of sodium sulphate consisted of 2 parts of salt to 1 part of water, 
whereas the authors employed a solution containing 1 part of salt to 1 
part of water. They found, in fact, that it was more difficult to induce 
crystallisation in the stronger solution than in the weaker, thus showing 
tlmt surface-tension had evidently some action, a point not touched by 
Gernez, who used a solution of one strength only. As to the assertion 
that greased solids when introduced into supersaturated solutions of 
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sodium acsetate, sodium iJiioBulpHate, and sodio-potassium tartrate pro- 
duced no crystallisation, it is replied that the surface-tension of these 
solutions not having been given, it is impossible to form any proper 
judgment the results. It is asked, too, why sodium sulphate vvas 
not tried in these experiments. Gremez rejects the sm face-tension 
theory only to fall back upon one that supposes the crystallisations to 
be caused by particles of the salts floating in the air or contained in the 
oils, &c., employed. The author replies as to the first idea, that this is 
not opposed to his own view, since he believes such particles to be 
covei^ vrith a film of greasy matter. Indeed, Tomlinson (FhU. Mag,^ 
1868, 665 ; 18?0, 65), showed that chemically pure crystals would not 
produce crystallisation. Moreover, every care was taken to prevent 
the interference of dnst. The solntions were made in a large test-tnbe, 
filtered while boiling into flasks, then boiled again, the flasks covered 
with watch-glasses, and taken into the open countiy aii*. Finally, it is 
asked, if the oils, &c., employed, contained traces of crystalline 
substances, why were not the strong solutions as easily crystallised as 
the weak ? 

B. J. G. 


On the Supposed Action of Liquids of Feeble Surface-tension 

upon Liquids of Strong Sin^ce-tension. By D. Ggrnbz 

(Oompt. rend., Ixxvi, 89 — 92), 

Van der Mensbrug^he (Campt rend,, Ixxiv, 1038), announced, as “ a 
new principle in pBysics,” that “ whenever a liquid having a strong 
surface-tension and contaming gas is placed in contact with a liquid of 
feeble snrfiice-tension, a disengagement) of the dissolved gas takes 
place.” The three chief cases in which he considered that this prin- 
ciple came into play were — (1) The disengagement of gas by agitating 
a liquid with which a small quantity of another liquid of feebler surface- 
tension has been mixed ; (2) The disengagement of gas at tlio plane of 
separation of two liquids of different surlace-tension ; (3) The disen- 
gagement of gas (from a liquid containing it) by contact with a solid 
which has been slightly greased, the gi*ease being supposed to represent 
the liquid of feebler surface-tension in the second case. Qcmez has 
made experiments under each of these conditions, with tho following 
results : — 

(1.) Distilled water, it is true, when shaken with a few drops of 
alcohol, effervesces briskly, whereas the water or the alcohol, when 
shaken alone, gives no efferveseence. But this was proved to bo due 
to the expulsion of the air temporarily dissohed by the agliatiou. 
Fine litres of water containing a little alcohol were agitated iu a flask 
furnished with a pierced cork, carrying a bent tube containing water, 
so that the least pressni*e might be indicated. Although theie was a 
brisk effervescence, the index showed a slight absorption rather than a 
disengagement of gas. The same result followed when the alcohol was 
replaced by creasote, or the oils of turpentine, lavender, olive, linseed, 
colza, and sweet almonds ; moreover, after a hundred agitations, the 
effervescence was as brisk as at first, and no diminution of gas was 
observed when the water had been previously boiled. 
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(2.) The conditions of the second case were purposely exaggerated by 
employing a saturated solution of carbon dioxide, upon which were 
placed, successively, liquids of a greater density, such as carbon sulphide 
and chloroform ; of a less density, such as the fixed and volatile oils ; 
and, lastly, liquids miscible with the solution, such as alcohol, ether, and 
creasote. In no case was any gas given off when the liquids had been 
carefully filtered and then kept from contamination by the air. 

(3.) EEaving shown in (2) that such a fatty layer as that mentioned 
in van der Mensbrugghe’s third case coiild have no action upon the 
gas, and having pointed out (Go^inpt. rend.^ Ixiii, 888), that solids, the 
surfaces of which have been deprived of gas, are also inactive, it was 
hardly necessary to ascertain if the two together could produce an effect 
unproducible by either singly. The experiment being made, however, 
it completely contradicted van der Mensbrugghe’s assertion. A satu- 
rated solution of carbon dioxide was covered with a layer of olive-oil, 
and this with one of alcohol. Glass rods, which had been deprived of 
adhering air by keeping in alcohol, were put slowly into the oil, and 
then passed into the solution. In no case was there the least disen- 
gagement of gas. 

B. J. G. 

On Prince Rupert’s Drops and the Annealing of Glass. 

By V. DE Luynes (Compt. rend. Ixxvi, 34b). 

Hitherto it has been supposed that the explosions of Prince Rupert’s 
drops were caused by the state of forced expansion of their interior. 
From the following experiments, however, the author concludes that 
the phenomenon is to be ascribed to the abnormal state of expansion of 
the external layers. He found that nearly the whole of the tail may be 
dissolved by hydrofluoric acid without explosion, which, however, t^es 
place as soon as the root of the tail is attacked. When, on the other 
hand, the thick end is first exposed, the drop will gradually dissolve, 
without any sudden disaggregation of the whole. These experiments 
prove that the root of the tail is a point of primaiy importance for the 
molecular equilibrium of a drop. Now as the external parts, having 
been cooled more rapidly, must be in a more abnormal stote of expan- 
sion than the internal parts, it follows that the external layers which 
all meet in the root of the tail, must by the destruction of this root be 
suddenly reheved fi*om a resistance which is offered to their return 
iuto their normal state of expansion ; and hence we may understand 
why the sudden removal of this resistance is followed by an explosive 
destruction of the whole stmctui-e. 

For a similar reason the explosion takes placo always when the mole- 
cular equilibrium of the coustinined layers of a drop is suddenly dis- 
turbed by cutting them with a saw. 

After the rupture, the contraction will be greatest there where the 
particles had been most displaced from their natural position. For this 
reason the section formed by cutting a drop with a saw will present a 
conical surface, covered with a multitude of fine needles^ all of which 
have their summits turned towards the thick end, whilst they are 
directed towards the tail when this explosion has been brought about 
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by first destroying the tail. The conical shape of the face of rapture, 
and the needles directed towards the apex of the cone are fi’eqaently 
observed in the case of uuannealed glass rods, also of glass tabes which 
have been immersed in water while in the melted state, and in various 
other cases. 

R. S. 


Inorganic Chemistry. 


A New Mode of Producing Ozone. By A. Boillot 
(Oompt. rend, Ixxv, 1712). 

A TUBE 0 45 meter in length, and 10 mm. interior diameter, is placed 
within another tube, 0*40 meter in length, and 15 mm. interior 
diameter. The annular space between the two tubes is filled with 
finely pow^dered gas-carbon The inner tube coniains the same kind of 
carbon in small pieces. Through the inner tube is passed a stream of 
dry oxygen, a cun*ent of induced electricity, derived from a Ruhmkorff 
coil, working with five Bunsen’s elements, being at the same time sent 
through the apparatus. The mean of two experiments gave 0*0435 gram 
of ozone per litre of oxygen. 

B. J. G. 


On Sulphurous Acid and Chlorosulphuric Acid. Combination 
of Chlorine and Hydrogen in the Absence of Light. By 
M. Melsens (Oompt. rend., Ixxvi, 92—94). 

I. The author finds that snlphurous acid and dry chlorine combine 
even in the absence of light, if the gases are passed into glacial acetic 
acid. Ohloracotic acids and chlorosulphuric acid aie produced, the 
latter of which may be separated by fractional distillation ; bi-omo- 
sulphuric acid could not be obtained by this method. 

II. Ohlorc^ulphnric acid can also be produced by causing charcoal 
(braise), purified by I’epeated washing and calcination, to absorb chlo- 
rine and sulphurous acid successively. 

HI. When chai*coal absorbs dry chlorine, the temperature rises, and 
if dry hydrogen be brought in contact with the caibon, saturated with 
chlorine, notable quantities of hydrochloric acid are pixiduced, whilst 
chlorine is at the same time given off, and the temperature falls. 

IV. Water acts on charcoal satni'ated with chlorine, forming hydro- 
chloric acid and carbonic acid, and producing a slight elevation of tem- 
perature. 

V. The author has also found that the process for the preparation of 
sulphurous acid, indicated by M. Dumas, of heating together sulphur 
and concentrated sulphuric acid, may be conveniently conducted in 
vessels of cast-iron, or even of glass, if fragments of pumice be intro- 
duced into the mixture. His experiments on the boiling point of liquid 
sulphurous acid gave results similar to those published in 1862 by 
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Regnanlt, and the determination of the vapour-tension at 100° agrees 
sensibly with the number given by Regnanlt’s formula. 

0. B. a. 


Selenic Acid and Selenates. By v. G-ebiohten 
(Dent. Chem. Ges. Ber., vi, 162 — 165). 


Pure selenic acid is readily obtained by the following method. 
Selenium, which may contain sulphur, is oxidised with nitric add, and 
the selenium dioxide is dissolved in caustic potash, and completely 
oxidised by chlorine. The solution is precipitated with a barium-salt, 
and the precipitate treated with a cold solution of potassium carbonate, 
by which by far the greater portion of the selenate is decomposed. 
Thus 24*28 grams of pure barium selenate yielded on reprecipitation 
23*81 of the pure salt, while from a mixture of 0 64 of barium selenate, 
and 0 78 of barium sulphate, 0 59 of pure selenate were obtained again. 
To prepare the free acid, the potassium salt is converted into the lead- 
salt, and the latter decomposed with hydrogen sulphide. 

The following mixed sulphates and selenates were prepared, and 
found to be isomorphous with the corresponding pure sulphates and 
selenates : — 


(1) 


so. 




Is} 


M 


SeO, 


and 


potassium or ammonium, and M" 



in which M represents 


O M 

aluminium or chromium. 

(2.) KaSeO* + M"Sb 4 + 6HaO and + M'^SeO* + 6HA 

M'' representing nickel, cobalt iron, zinc, manganese, cadmium, copper, 
or merouiy, 

0. S. 


Nitriflcatloii of Vegetable Earth. By M. Bousbingault 
(Oompt, rend., Ixxvi, 22—29). 

To ascertain if atmospheric niti’ogcn takes any part in the nitrification 
of a vegetable soil, the author took two flasks of about 86 litres 
capacity, and placed in each 100 grams of vegetable sod, mixed with 
three times its weight of pure sand, and moistened ; one mixture con- 
tained in addition 5 grms. of cellulose. The flasks were closed with 
caoutchouc, and left for eleven years in a cellar. At the end of this 
time the contents were analysed. The simple mixture had lost 4 per 
cent, of its total nitrogen, and IG per cenh of its carbon, and gained 
*6149 grm. of nitric acid. The mixture with cellulose had lost 2 per 
cent, of its nitrogen, and 43 per cent, of its carbon, and had gained 
*5591 grm. of nitric acid. In both cases there was a loss of nitrogen, 
and therefore no gain from the atmosphere. The amount of nitmtes 
formed was equal to that in a good French nitre-bed. 

The author believes that iu the tropics the coutinual thunderstorms 
play a principal part in the formation of nitric acid, and seems disposed 
to attribute toe vast stores of nitrates in Peru to such an origin. 

R. W. 

3 E 


vox.. XXVI. 
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The Vapour-density of Fotassimn. By J. Dewar and 
W, Dill MAR (Chemical News, xxvii, 121). 

The commumcation is only a preliminary notice. The vessel in which 
the potassinm vapour was generated consisted of an. iron bottle, about 
200 e.e. capacity, provided with a well ground neck, pierced with a 
canal of about 2 mm. m diameter. The interior of this receptacle was 
first deoxidised at a red heat with dry hydrogen, then about 200 grams 
of mercury were introduced, and the bottle was immersed in molten 
zinc. When the larger portion of the mercury had distilled, the neck 
was withdrawn, and a small iron test-tube, containing 4 or 5 grams of 
potassium quickly dropped into the bottle ; the neck was then replaced, 
and the bottle having been wholly immersed in the zinc, the fire was 
urged so as to bring the zinc rapidly to the boiling temperature, 1040®. 
When the distillation of the potassium ceased, the nozzle was closed by 
means of a ground-in wire ping, and dipped into a vessel containing 
mercury. 

The plug was afterwards withdrawn beneath the sui‘face of water, 
and the hydrogen formed by the action of the water upon the potassium 
having been pumped out into a eudiometer, the volume of the potassium 
vapour was calculated. The results of the observations show that the 
density of potassium vapour does not exceed 45 times that of hydrogen, 
and t^t therefore the molecule of potassium doubtless consists of two 
atoms (Ka). 

J. W. 

The Vapour-density of Phosphorus Pentaohloride. 

By A, WuRTZ (Gompt. rend., Ixxvi, 601 — CIO). 

The researches of Cahours upon the vapour-density of phosphorus pen- 
tachlonde have shown that this subst^ce, in the gaseous state, does 
not conform to the general law of a condensation of tho molecule in 
two volumes. Tho anomaly has been frequently explained by assuming 
that a partial dissociation takes place even at low tomperatures. If 
this explanation be correct, it is probable that a normal number would 
be obtamed, if it were possible in any way either to dimmish or to pre- 
vent the phenomenon of dissociation, and the experiments of Wurtz 
were undertaken with this end in view. 

In the first place the boiling point of the pentaohloride was lowered 
by diminishing the pressure, or what amounts to the same thing, ad- 
vantage was taken of the vapour-tension at a temperature below the 
boiling point, to diffuse a cei*tam quantity of the substance throughout 
a large volume of air. The operation was conducted in a flask placed in 
a paraffin-bath, and the point of the flask was sealed as soon as the Iasi: 
particle of pentachloride had disappeared. The flask was weighed and 
the residual air calculated in the usual manner. 

The vapour of the perchloride was thus diffused into a determinate 
volume of air, the mixture supporting the pressure of the atmosphere 
at the moment of closing the flask ; the partial pressure to which the 
perchloride itself was subjected was subsequently calculated. 

Meven experiments were made, three of which are given here as 
examples — 
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Residual Density of 
sax. the 

0^ 760. vapour. 


128-0 6-70 

165 -16 6-47 

179-0 6-63 

As the result of the foregoing experiments, the vapour-densiiy of the 
perchloride was ascertained to be about 6*5, referred to air as unity. 

The highest number obtained by Cahours for the density of the per- 
chloiide was 5*078, the density having been taken at the ordinary 
pressure and at 182®. By lowering the pressure it is possible therefore 
to raise this figure to 6*5, a number situated much nearer to 7*217, the 
density calculated for a two-volume condensation, than to 3*61, which 
would be the density calculated for a condensation in tour volumes. 
Seeing that the question was not satisfactorily resolved, another series 
of experiments was undertaken, in which account was taken of the 
influence which the medium may exert upon dissociation itself, ac- 
cording as it is possible or impossible to saturate it with the vapour 
of the products of dissociation. The pentachloride was therefore dif- 
fused into a space already saturated or filled with the vapour of phos- 
phorus trichloride. The experiments required great care in execution, 
but were brought to a satisfactory termination. The calculations firom 
the second weighing of the flask gave of course the joint weight of the 
vapour of the pentachloride and trichloride, and it became necessary to 
analyse the residue in order to ascertain the propoz*tions of the two 
chlorides. The total weight of the dblorides being known, the chlorine 
was estimated and the phosphorus calculated by difference ; and sinoe 
two determinate weights of chlorine and phosphorus correspond with a 
certain mixture of pentachloride and trichloride, the ratio between the 
chlorides was easily ascertained. 

The folLowing table is a summary of the experiments : — 

I. n. m. rv. v. vi. 

} ?'26-7'S8-7-?4-?-06-7-0i^-8-S0 

mm. 

Partial pressure .... 194 — 338 — 168 — 271 — 343 — 174 

VII. YIII. DC. X. XI. XU. 

C.O. 

^of^ioSorir°“}l21-8-94-4^54-4-90-^75-6-9?-8 

6-88-M6~7-44-6*80-7-0 -6-68 

mm. 

Partial pressure . *• . 411 — 894 — 214 — 413 — 818—423 

3 B 2 


Partial 

pressure. 


Temperature. 



VoL of the 
vapour. 
0° 760. 


c c. 

I 85*1 

n 39*76 

in 62-8 
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It will be observed that the numbers obtained in this series of twelve 
experiments are higher than those previously obtained, notwithstand- 
ing that the density was taken at a temperature above the boiling point 
of the perchloride, indeed closely approximating to the temperature at 
which Cahours observed the density 5 078. 

Seven of the numbers sensibly agree with the theoretical one, 7*217, 
while the mean experimental density calculated from the whole is 
7-226. 

The identity of these two numbers is perfect, and the following con- 
clusion may therefore legitimately be drawn ; that the vapour of phos- 
phorus pentachloride presents a normal condensation in two volumes, 
when the dissociation of the molecule is successfully prevented. 

The author considers the pentadicity of phosphorus as definitely 
settled. 

J. W. 


Separating Gold from Silver Chloride. By A. Leibius 
(Chemical ISTews, xxvii, 121). 

The silver chloride, formed in the purification of argentiferous gold by 
means of chlorine gas, contains an appreciable amount of gold, to sudi 
an eixtent indeed, that the silver bullion obtained by the reduction of 
the chloride often contains as much as 18 per cent of gold. The pro- 
cesses generally adopted for the removal of this gold do not give satis- 
&ctory results, and the author was therefore induced to make some 
experiments upon the subject, the results of which led to the adoption 
of the following method : — ^The fused chloride is covered with a layer of 
borax, one-eigbth to one-quarter incb in thickness, and sodium car- 
bonate is gradually added on the top of this layer, in quantity varying 
from 16 to 20 ozs. per 230 ozs. of silver chloride operated on. The 
chloride is not sti^ed, but the metallic gold is allowed to subside to 
tbe bottom of the receptacle. 20 oz. of soda will generally produce 
a gold button weighing about 35 oz., assaying from 870 to 880, while 
the silver bullion subsequently obtained will contain 2 to 5 parts of 
gold in 10,000 parts. 

A second treatment with a much smaller quantity of soda renders 
the silver perfectly free from gold. 

J. W. 


Combination of Phosphorus with Zinc and Oadmitim. 

By B. Re GN AULT (Oompt. rend., Ixxvi, 283 — 286). 

In this paper the author describes additions to his former investigations 
on this subject. The following have been ah*eady described. 

A compact and crystalline phosphide of zinc, Zn 3 P 2 . 

A crystalline phosphide, ZnP. 

An amorphous pulverulent phosphide, ZnsP 2 . 

A phosphide crystallised m fine needles, va»rying in colour from pale 
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yellow to orange-yellow or veimilion-red. The composition was not 
formerly given, but the body has now been examined a&esh. 

When vapour of phosphorus is allowed to pass over metallic zinc, or 
zinc oxide or carbonate, at a low red heat, the mass becomes incan- 
descent, and after the sublimate has cooled, a metallic-looking mass, 
particularly crystallised, is obtained. This contains some of the needle- 
shaped crystals just mentioned. If these last are moderately heated in 
a closed tube, they all turn red, and keep that colour. Strongly heated, 
they lose phosphorus and acquire a metallic aspect. The composition 
of the crystals thus reduced is Zn 3 P 2 . 

In the air the crystals bum birightly, and are converted into zinc 
phosphate. 

Sulphuric and hydrochloric acids scarcely dissolve them at all ; but 
nitric acid attacks them strongly, and they detonate when mixed with 
nitrates and chlorates. 

By washing repeatedly with dilute hydrochloric acid, the phosphate 
of zinc which is formed with the phosphide when the vapour of phos- 
phorus is passed over oxide of zinc, is removed. The phosphide is 
then found to have the composition ZnPa. 

The phosphides of cadmium are prepared in a manner similar to 
that mentioned above for zinc. The phosphides that have been obtained 
by the present author aie Cd 8 P 2 and Odp 2 . 

The former agrees very eacactly in its appearance and properties with 
the corresponding zinc phosphide. It is metallic-looking, and readily 
combines with oxidating agents. However, it dissolves readily in 
weak acids, and gives oft phosphuretted hydrogen not spontaneously 
inftammable. 

The phosphide OdP* also corresponds closely in properties, and 
generally in appeamnce, with ZnP 2 . It is most easily prepared by 
heating in a retort a mixture of ammonium phosphate, or phosphate of 
mercury or tin, with cadmium carbonate and carbon. The volatilised 
products having been condensed, it is easy to separate the cadmium 
phosphide by washing it out with dilute hydrochloric acid. 

The phosphide is generally obtained in small bright red crystals. It 
is, however, sometimes obtained in small indigo- blue scales or plates. 
The chief difference between the properties of this substance and of 
zinc phosphide is, that while the latter is scarcely soluble iu boiling 
hydrochloric acid, the former is readily attacked ; phosphuretted 
hydrogen is given off, and the remaining liquor contains cadmium 
chloride and hypophosphorous acid, and holds a beautiful yellow body 
in suspension. 

This yellow body contains 93 p.c. of phosphorus, 

J. T. B. 


On the Solution of Gases in Iron, Cast-Iron^ and Steel. 
By L. Troost and P. Ha^utufeuille (Oompt. rend., Ixxvi, 
482-485 and 562— 566), 

It is generally admitted that these metals, at a high temperature, 
possess the property of dissolving gases which they evolve in part as 



730 


ABSTRACTS OF OHEJMCCOAIi PAPERS. 


tlie temperatTii*e sinks. The authors have arrived at the conclusion, as 
the resnlt of their experiments, that the disengagement of gas which 
is observed in making large castings and in other metallurgical opera- 
tions, is not due to this cause alone, inasmuch as the phenomenon can 
be produced under circumstances in which the variation of temperature 
is too slight to affect appreciably the solubility of the gases ; and 
moreover, the disengagement of gas is frequently attended by change 
in the composition of the metal operated upon. 

In a preliminary series of experiments, the authors found that cast- 
iron kept in a state of fusion in a porcelain boat placed in a tube of 
porcelain, under much reduced pressure, continued to evolve gas at the 
end of the third day. The same Tnfttfl.1 fused in an atmosphere of carbon 
oxide or hydrogen, behaved as in a partial vacuum. The gas given off 
was in all cases carbon oxide; and tho production of this gas w^ 
found to be due to the action of the fused metal upon the porcelain 
boat, the metal gradually becoming richer in silicium and poorer in 
carbon, till in some cases the proportion of silicium amounted to as 
much as 8 p.c. These experiments demonstrated the fact that at 
temperatures above the melting-point of cast-iron, carbide of iron 
possesses the property of reducing silica. 

A second series of experiments was made with the object of ascer- 
taining the increase of silicium in cast-iron fnsed under a pressure of 
carbon oxide approximating to that which exists in iron fnmaces. In 
these experiments the anthors employed crucibles of gaize, a highly 
refractory substance containing much silica and but little alkali. 

A grey cast-iron, containing 0*21 p.c. of sdicittm and 6'32 p.c. of 
carbon, was fosed in a very thick crucible of gaize placed inside a 
plumbago crucible lined with gas-carbon, the mew thus being in con- 
tact with an atmosphere of carbon oxide and hydrogen as in an 
ordinary coke fire. After 24 hours’ fusion, it was found that the gaize 
had been strongly attacked by the fused metal, which had become 
licher in silicium, whilst an acid ferrous silicate was formed at the 
same time. Some globules of the metal had eaten holes more than 
2 centimeters deep in the sides of the crucible. Similar experiments 
were made with steel. The results of analyses of the metal before and 
after experiment were as follows : — 

SiliLium. Carbon. 


Cast-iron employed 0*21 5*32 

5 , after 48 honi-s’ fusion in porcelain 0*87 5*20 

„ after 24 hom*s’ fusion in gaize 1*07 3*90 

„ globule imbedded in gaize 3*40 — 

Cast-steel employed 0*10 1*54 

„ after 24 hours’ fusion in a Hessian omcible 0*26 0*74 

„ after 24 hours’ fusion in gaize 0*80 0*70 


H^ce, in order to avoid the introduction of silicium into these metals, 
it is necessary to fnse them in vessels of lime or magnesia. 

The reaction which takes place in these experiments must, according 
to the antbois, go on to some extent in the blast furnace and tend to 
increase the proportion of silicium in the cast-iron produced ; but they 
do not regard it as the principal cause of the production of iron rich in 
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silicixim ; for the action of carbide of iron on silica is slow, and the more 
so the more highly basic the slags present ; experiment, indeed, has 
shown that cast-iron fused in lime or in highly basic calcinm silicate 
loses silicinm. The chief canse lies rather in the action of alkali- 
metals, which are always present, upon silicates. The influence of 
these metals becomes evident on heating a mixture of potassium car- 
bonate^ carbon, iron filings, and silica in a wind-fhmace, and thus 
bringing together iron, silica, and the vapour of potassium. Under 
these conditions the authors obtained a cast-iron containing 5*16 p. c. 
of silicinm and 2’94 p. c. of carbon. 

The preceding experiments show that the gas given off by fdsed 
cast-iron is frequently due to tbe action of carbide of iron on silica. 
Gases, may, however, be extracted fi?om the fdsed metal without its 
attad^g &e walls of the crucible on the slag in contact with it. 

Cast-iron raised to a high temperature in a carbon boat in an atmo- 
sphere of hydrogen undergoes tranqnfl fusion; there is no disengage- 
ment of gas and no projection of the metal. Bat if after it has remained 
for some time in this atmosphere the pressure of the hydrogen be rapidly 
diminished, thedisengagemnt of gas is rendered evident by tbe projection 
of globules of metal and particles of graphite, and if the temperature be 
allowed to fall at the same time, the metal solidifies during the disen- 
gagement of gas, and the surface of the ingot is rough. The solubility 
of hydrogen in cast-iron is much diminished by tbe presence of phos- 
phorus or silicinm (especially tbe latter) in the metal. 

Carbon oxide is much less soluble than hydrogen in cast-iron, more 
especially in highly carburetted iron. 

These results were confirmed by the authors by extracting the gases 
dissolved or enclosed in pig-iron. A cylinder of tbe metal weighing 
500 grams heated to SOO*’ in a vacuum gave off in 190 hours 16v o.c. 
of gas consisting of 

Oarbou dioxide. Carbon oxide. Hydmgen. Nitrogen. 

0-6 2-8 12*3 1*0 

The greater part of the carbon oxide was disengaged in a few hours, 
while the hydrogen was much more forcibly retained. 

The same cylinder of cast-iron was afterwards heated to 800° for 
48 horn's under a pressure of 770 mm. : (1) in hydrogen, and (2) in 
carbon oxide, and after each operation placed in a vacuum for 170 
hours. The gases extracted in the two cases were — 

Carbon oxide. Hydrogen. Nitrogen. 

(1.) 1-1 44*0 1*5 = 4G-6 o.c. 

(2.) 14-7 1-6 0*7 = 16*9 „ 

Hence the order of solubility is the same as in the fused metal. 

To ascertain the effect of different proportions of carbon in tbe metal 
on the solubility of the gases, the authors made comparative experi- 
ments with cast-steel and soft iron. Cyliaders of these metals, each 
weighing 500 grams, when heated to 800® in a vacuum, gave off* the 
following gases : — 
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Cast-steel 
Soft iron 


Carbon Carbon 

dioxide. oxide. Hydrogen. Nitrogen. 

0*05 V4i 0-5 0*25 =22 c.c. 

2-20 10*8 4*4 1*1 = 18*5 „ 


These cylinders were heated to 800“ : (1) in hydrogen, and (2) in 
carbon oxide and afterwards placed in a vacnnm, as in the case of the 
cast-iron cylinder. The gases extracted were — 

Carbon oxide. 

From cast-steel | 

Fiom soft iron | ^ 

Steel retains the last traces of hydrogen much more forcibly than 
cast-iron, notwithstanding that when satnrated with the gas it gives 
off a portion at the ordinary temperature, in this respect i*esembling 
palladium. 

Soft iron retains carbon oxide more forcibly than it retains hydrogen, 
contrary to what is observed with cast-iron and steel. 

J. R. 


Hydrogen. Nitrogen. 


6*4 

o-s = 

7-8 

0*8 

0-4 = 

3-2 

10*0 

3-3 = 

13-9 

0*2 

0-1 = 

14-0 


Mineralogioal Chemistry. 


Graphite. By 0. Rammelsbeeg (Dent. Ohem. Ges. Ber., iv, 187). 

The pnrer varieties of natural graphite often sustain on ignition, a loss 
of weight which is considerable in comparison with the earthy residne 
left when the combustible matter is bnmt off. 


Ticonderoga, N. T 

Ceylon II 

Borrowdale 

Oberer Jenisei (AJibert) .... 
Tnngnska (Sidorow) 


Loss on Ignition. 
3*85 per cent. 
2*56 „ 

8*8—5*08 „ 
2*53 „ 

1.77-.2-38 „ 


Eartby mattor. 

1*28 per cent. 
7-0 „ 

4-5 

6-58 „ 


After fusion with caustic soda, digestion with acids, washing, and 
diying, inorganic matter is still left on combnstion. 

Ticonderoga 0*24 per cent. 

Oberer Jenisei 0*60 „ 

Arendal 0*64 „ 

Some varieties of graphite burn on fused nitre, others do not. To 
the first class belong samples from Ceylon (I), Borrowdale, Oberer 
Jenisei, Upemiwik (Greenland), and Arendal; the volume- weight of 
these varies from 2*257 to 2 321. To the second class belong Ceylon 
(II), Ticonderoga^ and graphite ftom bla&t-jfhmaces, in which the 
volume- weight varies from 2*17 to 2*30. 


C. R. a. W. 
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The Greenstones. By Theodor Petersen (J. pr. Ohem. [2], vi, 

197—227). 

The author divides the greenstones into two classes, viz. : (1.) The 
amphibolic or hornblende greenstones ; (2.) The pyroxenio or augitic 
greenstones. 

To the hornblende group belong diorite, with its varieties and con- 
geners, the essential constituents o£ which are hornblende and a trichnic 
alkali-felspar. Sometimes also quartz is present, in which case the rock 
approximates to the trachytic series, and may even pass into syenite if 
it also contains orthoclase. 

The augitic greenstones are the true basic rocks. They all contain 
a plagioclastic alkali or lime felspar, but no quartz. They may be 
conveniently divided into two groups, the older and the younger. 

The older division, which is developed chiefly in the transition for- 
mation, includes the rocks of the diabase family, to which belong : 
(a.) True diabase. (&.) Melaphyr and augitic porphyry, which con- 
tain true augite, and are very much alike. (c.) Hypersthenite, 
containing ferruginous hypersthene, which, according to the recent 
investigations of Descloizeaux, crystallises in the rhombic system, 
(d.) Gabbro, containing comparatively light-coloured non-ferru^nous 
enstatite, diallage, or smaragite. All these rocks may be conveniently 
designated as “ true greenstones.” 

To the later division of the augitic rocks belong those of the basaltic 
feimily : basalt, diorite, and basaltic lavas, for which, as proposed by 
IS’aumann, the collective name “ trapp ” may be retained. 

The basic rocks, and especially those containing augite, exhibit on 
the whole a considerable resemblance to one another, and tlieir per- 
centage composition is also nearly the same. The alkaline silicates are 
more variously developed in the basaltic than in the diabasic rocks, 
which latter do not contain glassy felspar, nepheline, &c. In the 
former, on the other hand, the augitic substance has in the courbe of 
ages been more or less altered and converted into chlorite. Titani- 
ferous magnetic iron ore (in some oases also titaniferous iron), and in 
small quantity apatite, are common to both groups. 

Consideratio 7 i 8 mi the Fehjpar 'riieory . — As the felspars are important 
constituents of greenstone, the author considers it necessary in tike first 
place to discuss the theory of Tscheimak respecting the constitution of 
these minerals. According to this theory (already explained in this 
Journal [2], x, 50, 288) the tricHnic fclspai's are mixtures of the iso- 
moi*phous minerals, albite and anorthite. Albite has the constitution, 

Na^AhSisOie, or, | ShOi©, and anorthite is OaAhSisOs, or 

(CaAl 2 ) 2 SuOi 6 ; oligoclase, labradorite, and andesine are mixtures of 
these two species. This theory receives support fiom the facts that 
the proportion of alumina and hme in the triclinic felspars diminishes 
as that of silica increases, and that neither oliglocase free £K)m Hme, 
nor labradorite free from soda, has yet been discovered. N’evertheless 
the author has the following objections to this theory : — 

1. Although oligoclase is essentially a soda-felspar, nevertheless the 
angles of wdl-defined oligoclase crystals from Vesuvius are much 
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nearer to those of anorthite than to those of albite. — 2. The non- 
occarrence of perfectly pure varieties of felspar need not appear sur- 
prising when it is considered that the snbstance of felspar is easily 
decomposed, and almost always more or less altered. — 3. If anorthite 
and albite are found crystallised together, orthoclase and albite ought 
to mix even more easily, which is not the case. Tschermak states that 
all orthoclases containing soda, and all albites containing potash, are 
mixed crystals. ISTow crystals of albite are found intergrown with 
those of orthoclase, and vice versd, but transparent orthoclases rich in 
soda are perfectly homogeneous : they probably therefore contain soda 
as a necessary constituent . — L The twin-striation peculiar to plagio-- 
dastic felspars is not always observed where we might expect it ; ortho- 
clase from the syenite of Laurvig in hforway, containing a large amount 
of soda, does not eQiow it ; neither does the plagioclase from the basalt 
of the Hartenberg in the Siebengebirge, though very rich in potash, 
exhibit any trace of admixture of orthoclase. — 5. How does it happen 
that albite and anorthite occur in basic rocks by no means so fre- 
quently as oligoclase and labradorite? — 6. Admitting the possible 
isomorphism of albite and anorthite, it is neverthess difficult to 
imagine the replacement of Sis by CaAls, or of CasAJi by Na^Sis. 
Why should it be necessary to admit special laws of isomorj)hism in 
the case of the felspars when no such supposition is made in other 
cases of similar character? A well-defined transparent mystal of 
calcspar for example containing a considerable proportion of mag- 
nesium is still regarded as calcspar, and not as a mixture of calcspar 
and bitter spar. Garnet also, though sometimes richer in feiTOus 
or manganous oxide, sometimes in Sme or magnesi^ neveitheless 
forms well-defined, transparent, homogeneous crystals, which can scarcely 
be regarded as mixtures. The same is the case with the hyalophane of 
Binnenthal, which has the composition HO. AbO^ . 4Si02 (B» = |Ba + 
^ElsghTae), and shows that a large proportion of potash renders felspaa’s 
monodinic. Lastly, there are numerous cases of artificially prepared 
crystals containing several isomorphous elements, which caimot easily 
be regarded as mixed crystals. Weltzien’s experiments have shown 
how much copper can be introduced into rhombic zinc sulphate, 
ZnSOi + 7 H 2 O, or into monoclinic ferrous sulphate, FeSOi -f 7 H 2 O, 
without altering the crystalline form or the amount of watiej*. This 
could scarcely be the case if the crystals containing copper wore mixtures. 
7. Anorthite is easily and completely decomposed by strong hydi'o- 
chloric acid, whei*eas oligoclase is scarcely attacked : hence, according 
to the mixture theory, hydrochloric add might be expected to dissolve 
out the lime-constituent of caldo-sodic fel&pai*s more easily than the 
soda-constituent, hut such is not the case. — 8. Oligoclase from the 
diorite of Hof and from the diabases is free from lime; that from 
the gneiss of Aschafienburg contains only a trace of lime. In all these 
ohgoclases the oxygen-ratio of the alkaus, the alumina and the siHca 
is as 1 : 3 : 10, whereas in albite and orthoclase it is as 1 : 3 : 12. 

From these facts the author is disposed to regard Tsdiermak’s theory 
as at least douhtfiil. He maintains that as numerous well chaa'acterised 
homogeneous orthoclases rich in soda or albites rich in potash must be 
regarded, not as mixtures but as individual bodies, the same must be 
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iihe case with oligodase, and till the contrary is shown, also with 
lahradorite. Andesine appears to be only an oHgoclase rich in Hme. 

In all felspar analyses the following points must he borne in mind : — 
(1.) The presence of water indicates formation of kaolin, and therefore 
removal of alkalis. (2.) Iron oxides, magnesia, and frequently also 
lime, at least in part, must be regarded, not as essential constituents, 
but as due to admixiures of other silicates, especially augite and horn- 
blende, or their products of decomposition. 

The most important Constitiients of the Basie Rooks , — ^It has long been 
questioned whether any triclinic felspar is a regular constituent of 
diabases. The author finds that oligodase is usu^y present, whei*eas 
lime-felspar occurs in considerably smaller proportion, or is altogether 
wanting. In the younger greenstones, especially the basaltites, the 
oligodase is sometimes replaced by orthodase. Zeolites, mostly of 
comparatively recent formation, are diffused through all greenstones, 
especially the basaltites. 

Azigite and Homhlende . — The constitution of these minerals, and 
especially the part which alumina and ferric oxide play in them, has 
not yet been satisfactorily explained. Most of the analyses agi’ee with 
the formula of a hisilicate, the excess of base which some of those 
exhibit being due to the iron which is often present as magnetic oxide. 
Augite and hornblende sometimes occur together in greenstones, the 
augite, however, generally predominating. 

Oklorite , — The constitution of minerals of the chlorite family is but 
imperfectly understood, the obscurity arising chiefly from the fact that 
they are products of the more or less advanced transformation of 
augitic minerals, and therefore difiSlcult to obtain pure. Their mean 
composition is best expressed by Rammelsberg’s formula 2(3R0.Si08) 
-f AlflOa-SiOa + 4 H 3 O. In the diabases ferruginous chlorite is almost 
always present, the augite being sometimes completely converted into 
this mineral. It is often accompanied by a large quantity of finely 
divided magnetic iron ore. 

Magnetio cund Titaniferoiis Iron Ores. — ^Magnetic iron oxide is a regular 
constituent of the basic rocks, both old and new, especially of the augitic 
greenstones. It often contains titanic acid. Titaniferous iron is of fre- 
quent occurrence in the dolerites. Titanic acid occurs in basic rocks, 
sometimes isolated, more frequently, however, as titaniferous iron. 

Apatite to the amount of several units per cent, is rarely absent from 
basic rocks, and is frequently met with in other rocis of plutonic 
origin, especially trachytes and lavas. 

Formation of Serpentine . — Greenstones are not unfrequently serpenti- 
nised. Serpentine more or less distinctly stratified is often found 
amongst crystalline rocks, as gneiss, granite, diorite, gabbro, diabase, &c., 
but also nearest to those which contain a considerable quantity of 
magnesia. Silica and magnesia appeaa* therefore to have a peculiar 
tendency to unite into a mass exhibiting the character of serpentine. 

The &re&n8tones as Matrices r fuseful Minerals and Ores . — The beds of 
ore of Wittichen in Baden, appear to owe their existence to neighbouring 
hornblende slates containing nickel, cobalt, arsenic, bismuth, and silver. 
Many iron and copper ores, particularly the copper schist of Oberhessen, 
and the nickel and copper ores of the DiUenburg district, are probably 
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derived from diabase. The origin of tho important deposits of phos- 
phorite in J^assau must also be assigned to diabase, which is every- 
where rich in apatite. 

Method of Analysis . — The author’s method of analysing the green- 
stones difFers in nothing from the usual process, with exception of tho 
determination of the ferrous oxide. This he accomplishes by decom- 
posing the silicate in a flask made of glass free from iron, in an atmo- 
sphere of carbonic anhydride, with hydrofluoric and sulphuric acids. 
The iron is then titrated as usual. 

W. K 

Diabase. By B.. Senftbb (J. pr. Ohem. [2], vi, 227 — 266). 

Diabase is a compact mixture of oligoclase, labradorite, and augite, 
usually also fi.uely divided chlorite. Quartz is entirely, and mica 
almost entii'ely absent. Felspar is the chief constituent, and has a 
white or greyish white colour. Augite is present next in proportion, 
and has a greenish or blackish-brown colour. Chlorite is found in 
least quantity, and usually the more flnely-grained the diabase, the 
greater is the quantity of chlorine present. Titanic iron ore and apatite 
are also constant constituents. Calcium carbonate, olivine, hornblende, 
and a few zeolites are sometimes found. It forms beds, dykes and 
veins in the paleeozoic formations, and occurs in I^assau, in the Kartz, 
Westphalia, Devonshire, and Norway. It has a sp. gr. of 2*8 — 8*1, 
and begins to turn yellow on being heated to 200°. The diabase rocks 
are usually considered to be volcanic. 

The following varieties have been distinguished by Petersen: 1. 
Fine-grained diabase ; 2. Coarse-grained, resembling granite in appear- 
ance ; 3. Porphyritic, containing crystals of labradonte, oligoclase and 
augite; 4. Compact, containing chlorite; and 6. Slaiy diabase, also 
containing large qnantities of chlorite. They are all of a greyish or 
blackish-green colour. The diabase from Nassau (X, XI, XII, of the fol- 
lowing table) is foxmd in calcai’eons deposits containing strinyocephaU, 

The author gives a detailed account of a number of diabases 
analysed by him, which he summarises in a table, together with a 
number already analysed by others. 
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I 

StransLo, 

Bohemia 

Tschermak 

II 

Kiockersdorf 

Mahren. 

Tschermak 

ni 

Staufenherg 

Hariz 

Schilling 

IT 

Hohgeiss 

Hartz 

Schiilling 

V. 

Laddekenburg 

SEarfcz 

Schilling 

Specific \ 
gravity J 

2 859 

2 953 

1 3 003 

2 95 

2 802 

SiOit ... 

51 73 

45 26 

45 80 

45 20 

46 60 

X 102 • • • ■ • 

— 

— 

tarace 

— 

— 

•AljOs ■ ■ • 

15-30 

16 02 

18 49 

18 90 

21 60 

I'cjOg • • • . 

10 56 

7 29 

6 67 

9 40 

2 86 

FeO 

8*88 

7 09 

4 90 

4*92 

6 40 

MgO , . . , 

8-20 

6 40 

6*74 

7 80 

6 48 

CaO 

6 61 

8 11 

12 70 

12 44 

9 25 

Na20 .... 

2-14 

4 04 

3*20 

2 94 

3 20 

^2^ > . • . • 

1 37 

0 33 

0 60 

0 40 

0 94 

H 2 O 

4*85 

8 60 

3 24 

3 16 

3*10 

P 3 O 5 





— 

— 

CO 2 

— 

0 59 

— 

— 

0 45 

SO^ ...... 

S 

— 

— 

— 

— 

— 


99 14 

98 73 

100 34 

100 16 

100*88 



TC. 

TH. 

Till. 

IX 


Hear 

Magdespruzig 

Hartz. 

Carmichael 

ISTear 

Hagdesprung 

Hartz 

Feibel 

Bosstrappe 

Hartz 

Fuchs 

NearAUrode, 

Hartz 

Xajser. 

Specific graTity 

3 031 

2 994 

' — 

3 081 

1 

SiOjj 

47*17 

48 86 

i 46 26 

47 36 

TlOg 

— 

— 

— 

0 61 

AlA 

17 70 

15 17 

19 20 

16 79 

FCgOj ........ 

4-07 

3*32 

10 06 

1 53 

FeO 

5 81 

6 71 

10*20 

7 93 

MnO 

0 57 


— 

0 44 

MgO 

5 59 

7 56 

5 52 

6*53 

OaO 

14*10 

11 34 

9 17 

10 08 

NajO 

2 42 

3*11 

0 53 

2 83 

KaO 

0*33 

1 65 

0 21 

0 84 

HjO 

3 71 

2 46 

0 53 

3*05 

PjO. 

— 

— 

— 

0 26 

CO, i 

SOs 

— 

— 

— 

0 48 

s 

FeSj 

— 

— 

““ 

1 96 


101-07 

100*53 

101-68 

100 61 
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X. 

Odersbach 
Road, near 
Weilburg, 
Nassau. 
Senfter. 

XI. 

Lahn Tunnel, 
near 

Weilburg, 

Nassau. 

Senfter. 

XII. 

GrSrVeneck, 

near 

Weilburg, 

Nassau. 

Senfter. 

xni. 

Supferborg, 

Oberfranken, 

Bavaria. 

Senfter. 

... 

XIV. 

Ribeira de 
Macanpes, 
Madeira. 
Senfter. 

Specific \ 
gravity J 

2*848 

2*918 

2-995 

2*969 

2-79 


46*04 

48*62 

AT •I'T 

45*03 

49*15 

TiOl 

1*46 

1*86 


0*33 

0*83 

AlgjOs «... 

17-35 

16 *25 

13*24 

17-59 

17-86 

FcsOg .... 

1*21 

3-43 

3*66 

3*92 

1*07 

FeO 

10*59 

9*12 

12 *50 

7*80 

10*77 

MnO .. 1 

r trace 

trace 

trace 

0*76 

CoO.... y 

0-41 

^ trace 

trace 

trace 

— 

NiO..,. i 


t trace 

trace 

— 

trace 

MgO 

6*41 

4*93 

8*21 

6*13 


CaO 

5*66 

6-91 

10-24 

10*66 


IfagO 

S*76 

6*23 

2-57 

3*81 


K 3 O 

2-11 

1*60 

1-60 

1*41 

2*29 

HjjO 

3*70 

3*86 

3-21 

8*39 

1*21 

PsO, 

0*64 

0*36 

0*53 

0*33 

0*99 

CO 4 

0*35 

0*13 

0*64 

0*50 

trace 

SO 3 

trace 

trace 

trace 

— 

— 

s 


trace 

0*09 

0*12 

trace 


— 

— 

— 

— 

trace 


99*67 

100*79 

100*64 

101 *02 

100*22 


Zinc, copper, and lead are found in traces in some of these specimens, 
as also chlorine, fluorine, arsenic, and organic matter. 

As oligoclase and augite are hardly acted on by concentrated hydro- 
chloric acid, even after long digestion, these minerals may be eicpocted 
to be present in ,the residue unattached by this acid. In the insoluble 
portion of the rocks which the author has analysed, the amount of 
lime is equal to that of the ferrous oxide and magnesia. This is 
characterMtic of augite, and demonstrates its presence. On deducting 
the quantity of lime, ferrous oxide and magnesia necessary for augite, 
the residue agrees pretty well with the composition of oligoclase. 
The small qx^tity of carbonic acid present indicates calcspar, and 
the phosphoric acid points to the presence of apatite. The soluble 
portion consists mainly of chlorite and titanic iron ore. 

The diabases contain as a constant constituent a triclinic alkaline 
felspar, wbich the author believes to be oligoclase; besides a lime 
felspar, probably labradorite. Augite is present next in amount; 
cblorite containing ferrous oxide and magnesia, apatite and titanic 
iron ore, and a little calcite, are always present. Ores are some- 
times met with in small qnanrity, and owe their presence to the beds 
of rock in which diab^e occurs. Many rocks commonly called 
hyperite belong to the femily of diabases. 


W. R. 
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' Remarks on the Minerals Enelosed in Volcanic Bocks. 

By F. Saitdbergbr (Ber. der K. b. Academy, 1872, 172 — 176). 

The basalt rock of the Sdblossberg, near Scbwarzenfels, in tbe Hananer 
Oberland and the Vorrderrhoen, contains in its npper very porous layer 
of a light greyish blue colour, fragments of perfectly white, fritted 
red sandstone, olivine, olivine gabbro and gneiss, with its mica com- 
pletely fused to a black glass. The fragments of the same minerals 
which are found in the tn& surrounding the basalt have not under- 
gone the same change ; and the enclosed pieces of sandstone are in 
structure and composition exactly identical with the red sandstone 
found in the neighbourhood. 

The fragments of olivine, some of which ha^ve a diameter of 0*5 
meter, are covered with a veiy thin crust of slag, and show no trace 
of fusion in their interior; the mica of the gneiss is completely pre- 
served. The tufa also contains pieces of red clay slate and chalk, 
neither of which occurs in the basalt-rock itself. 

Similar cases are frequently met with in the dolerite. 

It appears from this, that the tufa contains many fragments which 
were tom off by the highly compressed gases in the deeper parts of 
the eruption channel, and were ejected before the lava-stream itself filled 
the fissure. 

Those minerals carried up by the lava being exposed for a longer 
period to the chemical action of the silicates and to a high temperature, 
were considerably metamorphosed ; and tiiose of a more acid character 
than the lava itself, were completely dissolved, whilst the more basic 
olivine, being better capable of resisting the chemical action, was pre- 
served in cases where the gneiss, red sandstone, and other acid rocks, 
were dissolved in the basaltic magma. 

The author thinks that the enclosures in the tufa are of greater 
value for the recognition of the rocks broken through, than the frag- 
ments enclosed in the basalt-rock itself, which, without comparison 
with the former, have frequently given rise to erroneous conclusions. 

Bi. S. 


SoxLtlx AMcaa Fibrous Quartz, a Pseudomorph of Crocidolite* 

By P. WiBBL (Dent. Ohem. Ges. Bor., vi, 185). 

This was examined by Klaproth m 1815, hut his analyses, according to 
the author, are incomplete and incorrect. A full account of the 
author’s examination will appear in Leonhard and Geinitz’s Nmtes 
Jahrhiioh fur MineraJogie, A brief statement of his resnlts only is 
given in this paper. 

A. Brown Fibrous Qimrtz, 

Specific gravity at 15° 0 = 3*05. 

SiKca 57*461 fSiKca 57*46 

Ferric oxide 37*56 > or < Gdthite, FegOsjHsO 41*79 

Water 5*15 J IW&teT *92 


100*17 


100*17 
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Strong acids dissolve out all the FeaOa.HsO as colouring matter, and 
leave a pure white quartz of magnificent satiny lustre, and in parallel 
fibres. 

B. Blue Fibrous Quartz. 

Specific gravity at 15° = 2*69. 


Silica 

. 97*27'^ 

Ferrous oxide . . . 

. 1*67 

liime 

. 0*15 

Sodium oxide . 

, 0-15 

Water 

. 0-76 J 


100-00 


or 

nearly 


{ Quartz 

Orocidolite 

Hydrated oxide of 
iron, &c 


96*5 

2*5 

1*0 


100*0 


Apart fi^om the hydrated oxide of iron, which is distinctly visible, 
this blue mineral is, vnthout doubt, a mixture of fibrous quartz and 
orocidolite, although a separation of the two cannot be effected, in con- 
sequence of the difficult solubility of the latter in acids. 

Both species are evidently pseudomorphs of crocidolite by conversion. 
In the brown variety, this conversion is complete, and all the ferrous 
oxide has become ferric oxide ; while, in the blue variefy, some croci- 
dolite remains. A case is here afforded of a compound silicate suffer- 
ing complete decomposition into pure silica, without thereby changing 
its form or structure. 

E. D. 


Fseudomorplis of Gypsum and Glass in the form of Goose- 
berries. By E. WiBEL (Dent. Ohem. Ges. Ber., vi, 183). 

The author has examined some concretions which had formed in a glass 
of preserved green gooseberries, and appeared to have been true 
pseudomorphs of the substance of the gooseberries. The vessel, which 
was of soda-lime glass, was much corroded in contact with the preserve. 

The concretions were pai*tly globular shells, partly easts of the 
conical ends of the gooseberry stalks. They had a foliate-radiate 
structure, and a beautiful satiny lustre on the surface. These appear- 
ances were due to minute particles of glass which woi*e cemented 
together by granular gypsum. On treatment with water, the glass was 
at once set free, and crystalline masses of gypsum foimcd. A little 
organic matter, apparently albuminoid and colouidng, was present; 
nearly 33 per cent, of glass and 57 of gypsum (OaSOi + 2H^O), 

The author attributes the corrosion and disintegration of the glass to 
the action of the malic acid in the gooseberries, by which soluble silicates 
and malates were produced ; and the formation of the gypsum to the 
action of the sulphates of the gooseberries upon the calcimn of the glass. 

E.D. 


Amount of Oxygen Dissolved in Rain and in River-water. 

By A. Geeaebin (Compt. rend., Ixxv, 1713 — 1714). 

Thieteebt determinations of oxygen in rain were made between Novem- 
ber 25 and January 8, by the method described at page 88 of this 
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volmne, the extremes, in c.o. per litre, being 2*59 and 4‘80, and tbe 
mean, 3*74. On October 29, it appears to liave been exceptionally high, 
viz., 8 00 c.c. per litre. Fine and long-continued rain contained less 
oxygen than rain which was heavy and of short duration. The author 
thinks that the greater division in the first case causes a loss of 
oxygen. 

The oxygen in the water of the Seine was determined eight times 
between October 9 and January 8, the extremes in c.o. per litre being 
3*33 and 3*99, the mean being 3*65. On October 30, it was much more 
in amount than this, being 6*00 c.o. per litre. 

B. J. G. 


On some Mineral Waters containing Iron. 

By E. Reichabdt (Arch. Pharm. [3], ii, 124 — 130). 

Contains the results of analyses of tlie mineral waters of (1) Loben- 
stein, near Ebersdorf ; (2) Liebonstein in Thuringia; and (3) Steben 
in Bavaiian Upper Franconia, together with geological details of the 
districts in which the springs are respectively situate. 

J . Bi. 


On some Mineral Springs of Java, containing Iodine. 

By E. Beichaeot (Arch. Pharm. [3], ii, 130 — 137). 

OoNOAixs a detailed account of several springs in Java, which, from the 
relatively large amounts of iodine they contain, the author thinks will 
sooner or latCT be employed as sources of that element, though, possibly 
owing to unfavourable local circumstances, they have hitheaSo not been 
so utilised. 

The following is the result of an analysis, made by the author, of the 
water of the Qenock Watoe spring : — ^100 grams contained 



grams. 


grams. 

ZCl 

. . 0*0303 

CaSO^ 

0 0036 

NaCl 

. . 2*3006 

0aO.2CO2 

0-0687 

ETal 

. . 0*0138 

ITaaSiOs 

0 0058 

Iira20.200s . . . 

. . 0*1720 

NHiKO* 

00050 

MgOli 

. . 0*0334 

(NH4)A2COj..., 

0-0306 

J. R. 


Analyses of some Waters of the Island of Cephalonia. 

By F. WiBEL (Dent. Ghem. Ges. Ber., vi, 184). 

This paper contains a number of analyses of the sea- water and other 
waters near the peninsula of Argostoli in Cephalonia. These analyses were 
undertaken, in connection with other researches, to throw light upon 
the remarkable “ sea mills ” (hleermuehlen) of Argostoli. 

It has been supposed that in these sea mills,” a simple influx of sea- 
water into the soil takes place ; but these analyses show that the water 
is always brackish, consisting of 7 parts fresh water and 4 parts sea- 
water. 


B. D. 
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Ajialsrsis of the Stambraunen at Hoxnburg. By R Frbsenitts 
(J. pr. Ghem. [2], vii, 20 — 26). 

This -well is bored to the depth of 199 feet, the bore being 10 inches 
wide. The water flows at the rate of 90 litres per hour, the amount of 
gas evolved in the same time being 12 litres ; the proportion between 
Sbese is therefore as : 1. The temperature of the water was 18 76, 
that of the air bemg 11®. Specific gravity at 20® = 1*00708. 

On standing in the air, an ochreons deposit of ferric oxide is thrown 
down. The gas spontaneously evolved from the water consists of — 

Carbon oxide 87*57 vols. per 100 

Nitrogen 12 07 „ „ 

Light hydrocarbons 0 36 „ „ 

Sulphui’etted hydrogen traces. 

A quantitative analysis gave the following results : — 



In 1,000 parts. 

Sodium chloride . . . 

5*863199 

Potassium „ 

*248320 

lithium „ 

*012067 

Ammonium „ . . . 

•013187 

Oaldum „ 

•497721 

Magnesium „ 

•315457 

„ iodide . . . 

•000015 

„ bromide . 

•00U676 

Potassium nitrate . . . 

•001874 

Caldum sulphate . . . 

•003725 

Strontium „ 

•010616 

Barium „ 

•0004*20 

Caldum carbonate. . . 

*722479 = 

Magnesium „ 

•061417 = 

Ferrous „ 

•071385 = 

Manganous „ 

•004054 = 

Nickel and cobalt 1 
carbonate j 

[ -000024 = 

Calcium phosphate • 

. *001017 

Silica 

. *017190 


Calcium bicarbonate . . 
Magnesium „ 
EeiTOUs „ 

Manganous „ 

{ Nickel and cobalt 1 
bicarbonate. . . . / 


1*040370 

•093588 

•0984G3 

•005605 

*000932 


7*844843 = Total solids. 

Carbon dioxide combined with the carbonates to form — 


Bicarbonates 0 378699 

!Pree caibon dioxide 2 042990 


Sulphuretted hydrogen 0*000671 


10*267203 = total solid 

and gaseous constituents. 

The water also contains minute traces of csesium, rubidium, aluminium, 
copper, and antimony oxides; arsenic and boric acids, fluorine and 
organic matter. 


M. M. P. M. 
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Sulpliiir Springs at Lostorf in the Solothnm Jura. By 
Dr. G. BttiOEL (N. Repert. Pharm , xxii, 75). • 

The water from two wells, A and B, was examined with the following 
results in grams per Ktre 


Potassinm snlphate .... 

Sodinm chloride 

ISdagnesinm carbonate . . 
Alnmina and trace of") 
phosphoric acid. . . . S 
SiHca 


Well A, 


0-6714 

Calcium carbonate .... 

0*3425 

3*0200 

Potassium thiosulphate . 

0-0734 

0-2048 

Potassium sulphide .... 

0*3284 

0*0130 

Ferrous carbonate 

0-0087 

0*0226 


4-6848 


Half-combined carbonic acid 0 1310 

or Gt)*05 c.c. at 0® and 760 mm. 


Half-combined sulphuretted li} droger. .... 0 0911 

or 59 8 c.c. at 0° and 760 mm. 


Chlorine 

Carbonic acid 

Sulphuretted hydrogen. . 


WdlB. 


1*4270 
0 3620 
0*1585 


Sodium chloride 

Calcium carbonate .... 
Sulphur 


2*3515 

0*8236 

0*1492 


Both waters were turbid, and deposited sulphur on long exposure to 
the air ; they had an alkaline reaction both at first and after boiling 
(whereby a yellow colour was produced). 

C. R. A. W. 


Organic Chemistry. 


Synthesis of Circularly Polarising Organic Bodies — Construc- 
tion of Dextro- and Laevo-Tartaric Acids from Ethylene. 
By B. JuNGFLEiscn (Compt. i*end., Ixxvi, 286 — 290). 

T has been doubted whether it is possible, by more chemical constmo- 
on or synthesis, without the intervention of living organism, to pro- 
uce compounds endued with the power of rotatory polarisation of 
light. Perkin and Duppa showed in 1860 how to transform succinic 
acid into tartaric acid. The acid which they obtained was studied by 
Pasteur, and found to consist of racemic acid and inactive tai'taric 
acid. But their researches did not throw any light on lliis particular 
question. The succinic acid they employed was the ordinary natural 
product; and, as Pasteur remarks, the question arieos whether this 
Buocinio acid is inactive in its natui*e, or inactive by compensation — a 
kind of inactivity which Pasteur himself has shown how to obtain in 
the case of the tartaric acidS'--or whether natural succinic acid may 
not even be an active body of very feeble power. 

MaxweU Simpson has obtained succinic acid, starting from olefiant 

3 F 2 
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gas ; and the author of the present paper, having given a method for 
the conver^on on a large scale of inactive tartaric acid into racemic 
acid, has now succeeded in forming the active acids from olefiant gas 
as a starting point. 

The complete operation, as there is in each of the stages considerable 
loss, required a large quantity of material, and M. Jungfleisch has 
modified the processes formerly employed so as to obtain a much better 
yield. Commencing with as much as 3,800 grams of ethylene dibro- 
mide, he obtained by Simpson’s method 300 grams of ethylene dicy- 
anide. This was then converted into succinic acid in the follovi|mg 
way ■ — ^The coloured dicyanide obtained as a residue from the distilla- 
tion of the alcoholic solution from which the bromine had been lemoved 
as potassium bromide, was mixed with 5 or 6 times its volume of 
water and heated on a water-bath. Little by little nitric acid diluted 
with an equal weight of water was then added ; and succinic acid was 
obtained by the following reaction ; — 

4- 2 HNO 3 + 4 H 2 O = G4He.04 + 2(H4N.N03). 

The liquid was neutralised with potash, and the succinic acid precipi- 
tated by a lead salt. linally the succinic acid was obtained by pre- 
cipitating the lead with sulphuretted hydrogen. 

In this way 300 grams of pui^e crystallised succinic acid was 
obtained. 

From this, by the processes of Perkin and Duppa, and of Kekul4, 
somewhat modmed so as to give a better yield, 62 grams of ciy&tallised 
calcium tartrate was obtained from 247 grams of succinic acid. 

The calcium tartrate proved to be a mixture of calcium racemate and 
inactive calcium tartrate ; and it answered in all respects to the cal- 
cium tartrate obtained from natural succinic acid. The whole of the 
calcium salt was then freed from its metallic part, and by the process 
of the author already refen^ed to, the whole of the inactive tartaric acid 
was turned into racemic acid. 

Lastly, by Pasteur’s process the racemic acid was broken up. The 
double tartrate of sodium and ammonium having been formed and 
crystallised, the hemihedral crystals, right-handed and left-handed, woi'o 
obtained, and on being dissolved and subjected to the polariscopo, they 
exhibited perfectly the property of right-handed and left-handed polarisa- 
tion. The solution did not display rotatory power quite so intense as that 
which theory would expect, hut very nearly so, and, considering that 
the experiments were made with the results of the first crystallisation, 
they were perfectly satisfactory. Without any donbt they show that 
these organic compounds may be constructed to give rotatory polarisa- 
tion by processes belonging purely to the laboratory. 

J. T. B. 


Note on the Synthesis of Marsh Gas and Formic Acid^ and 
on the Electric Decomposition of Carbon Oxide. By Sir 
B. 0. Bbodie (Proc. Roy. Soc., xxi, 245 — 247), 

Oe submitting hydrogen and carbon oxide to the action of electricity 
in the induction tube, a contraction of the mixed gases was observed, 
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and after the fifth hour, on analysis, they were found to contain ahont 
6 per cent, of marsh-gas, which had thns heen synthetically prodnced ; 
the result of the reaction being expressed by the equation — 

CO + SHs = CH4 + H2O. 

In a similar experiment, made with a mixture of hydrogen and car- 
bon dioxide, the resultant gas Was found to contain carbon oxide, and 
at the same time minute drops of an oily liquid appeared in the tube. 
These, on examination, were found to give the characteristic reactions 
of formic acid — 

Ha + OO2 = H2CO2. 

When pure and dry carbon oxide is circulated through the induction 
tube, and then submitted to the action of electricity, a decomposition of 
the gas occurs, attended with a gradual and regular contraction, car- 
bonic oxide being formed, whilst a transparent film of a reddish-brown 
colour is deposited on the sides of the tube. It is entirely soluble in 
•water, and yields a coloured solution possessing an intensely acid 
reaction. This solid deposit is an oxide of carbon, but in different 
experiments does not present the same composition. The author has, 
how’ever, succeeded in identifying two of these “ oxy carbons,” namely, 
C4O3, and C0O4, which may be regarded as corresponding to crotonylene, 
C4H6, and -valerylene, CsHa^ in the analogous hydrocarbon system of 
which acetylene is the firat term. 

0 . E. G. 


Trichloracetic Acid and its Salts. By A. Gleemont 
(Oompt. rend., Ixxvi, 774 ), 

The author has obtained trichloracetic acid by adding a concentrated 
solution of chromic acid, in small portions at a time, to a strong solution 
of chloral hydrate, the whole being kept cool He has also prepared 
the following trichloracetates. Mercurous trichloracetate^ C20l302Hg, is 
prepared by mixing concentrated solutions of mercurous nitrate and 
neutral potassium trichloracetale. It is difficultly soluble in water. 
Mermric iriclilm'acetate^ (C20l302)2Hg, is obtained in prismatic needles, 
when precipitated mercunc oxide is dissolved in ti*ichloracetic acid. It 
is slightly soluble in water, and x'ather more soluble in alcohol and 
ether. It does not decompose as the coiresponding acetate does. 
When zinc carbonate is dissolved in a weak solution of the acid, %hio 
tricJiloracefate, (C2CI3O3) iZn + C aq., is produced. After standing for 
several months over quicklime, it appears in the form of brilliant, 
micaceons, very deliquescent spangles. When alcoholic solutions of 
trichloracetic acid and urea are mixed together, fragile plates of 
iricldoracetate, 00H4H2.C3Cl30(0H), are produced. 

• B. cT. G. 


The Chloride, Bromide, and Iodide of Trichloraoetyi. 

By H. Gal (Oompt. rend., Ixxvi, 1019 — 1021 ). 

Phosphorus trichloride acts readily upon trichloracetio acid, and a pi*o- 
duct is obtained, which, after i‘ectification, boils regularly at 118 ®. 
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Analysis proved it to be frichloraceiyl chloride^ Cj01®0.01. Phospbonw 
pentacliloride reacts in a similar manner, but tbe trichloride is more 
advantageously employed, inasmuch as it is diffionlt to separate the 
resulting oxychloride. Trichloracetyl chloiidc, when treated with water, 
forms trichloracetic acid and hydrochloric acid ; with alcohol it yichfe 
ethyl trichloi*acetate. The action of phosphorus tribromido upon tii- 
chloracetic acid produces irichlot'acetyl hroinide, C9Ol3O.Br, a licjnid 
boiling at alout 143®. The reactions of the bromide are precisely 
analogous to those of the foregoing chloride. 

Tricldoracetyl lodvlp is more difficult to prepare. A small quantity of 
a liquid was obtained, boiling at about 180®, which decomposed when 
treated with water and with alcohol ; but its composition was not satis- 
factorily made out. 

J. W. 


Derivatives of the Silicium Oxychlorides. By L. Tboost and 
P. Haute PE BILL E (Gompt. rend., Ixxv, 1710 — 1712). 


The various silicic oxychlorides which the authors have already shown 
to be obtainable by submitting one of the series to different degrees of 
heat, react with absolute alcohol in a similar way to that in wide 
Ehelmen found that silicinm tetrachloride, SiCh, does. The whole of 
the chlorine is evolved as hydrochloric acid, and a silicic ether is 
formed containing the same number of molecules of ethoxyl, OO2H5, as 
there were atoms of chlorine iu the oxychloride. Thus, just as silicium 
tetrachloride produces the tetrethyl-silicio ether, Si(OC2H5)4, so tho 

oxychloride, Si2 1 yields, as Priedel and Ladenburg have shown, tbo 
hexethyl-disilicie ether (Si20)'”(0C3H5)6. The analogous derivative 
from the oxychloride, Sb | , has now been obtained ; it has tho 

formula (SiO)' 4(002H5)8, or octpfhjl’tetmsilldo ether. To obtain this 


substance in a state of purity, it is necessary to eliminate as soon as 
possible the hydrochloric acid formed in the reaction, otherwise a 
number of other ethers arc also produced. Absolute alcohol is thore- 
fore allowed to fall drop by drop into a tubulated reiovi o«)n{aining tho 
oxychloride, which is kept near its boiling point. The a(‘id is thus re- 
moved as soon as it is formed, and tbe retoiiat the cud of the opcriilion 
contains the almost perfectly pure ether, which is a mobile liquid of 
sp. gr. I*07l at 0®, 1’054 at 14'7®; vapour density, lll*o4; very solnblo 
in ether aud in alcohol ; insoluble in water, and when mixed with it 


remaining in the form of oily drops, which gradually hocomo opalescent, 
then Tvhite, and finally split np into silica and alcohol.* 

By the action of ammonia on the ether a result was obtained similar 


* It would seem simpler to formulate th^ oxychloride thus, Si| ^ and the other 

thus, (SiO)''(OC 2 ir 6 ) 2 j which is the formula of die dietliyl-silieic ether described by 
Ebelmen (Atia. CMm. Phys. [[Sj, xvi, 14.1), with which it appeal's to be identical, 
the specific gravity of Ebelmen’s compound being 1 070, its u action uitb water tho 
same as that nbicb tabes place with this ether, and its boiling point being 350°. 
Tho boiling point ot tbe author’s ether is not given, but it is slated that its vapour- 
density was determined at tbe boiling point ot mercury, or 350^.— B. J. G-. 
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to that of Dumas, who obtained oxamethane by acting on neutral ethyl 
oxalate with this gas. When ammonia is passed into an ethereal solu- 
tion of the silicic ether, an oily liquid is obtained, having the formula 

(SiO). By prolonging the action, a second atom of amido- 

gen is introduced, the resulting compound being, however, very 
unstable. Hexethyl-disilicic ether, Si 20 ( 0 CaH 5 ) 6 , behaves in a similar 

way, forming a rather stable oil, Si 20 ^ ^ more easily de- 

oomposible body containing two atoms of amidogen. These amido- 
derivatives may also be obtained, though less easily, by acting with 
ammonia on the corresponding oxychlorides dissolved in anhydrous 
ether. 

B. J. G. 


Solution of Ethylene in Sulphuric Acid. 

By BuTTiiEfiow and Goegainow (Deut. Chem. Ges. Ber., vi, 196). 

SxBONG sulphuric acid at 160° — 170® perfectly absorbs ethylene. In 
Berthelot’s well-known experiment the absorption may be due to the 
heat developed by friction. 

0. R. A. W. 


Preparation of Sulpho-butyric Acid. 

By Hem ILIAN (Deut. Chem. Gos. Ber., vi, 196). 

f Cl 

SuLPHiJiMO monochlorhydrin, SO 2 < 9.ets on butyric acid at 148°, 

forming sidpTidbutync acid^ an uncrystallisable syrup, ftimishing 
crystalline salts insoluble in alcohol, the calcium salt excepted. 

C. R. A. W. 


Isocrotyl Ether, 

By Anna Wolkow (Deut. Chem. Ges. Ber., vi, 190). 

SuLPHUEtC acid of the strength of 1 per cent, acts at 150® — 160° in 
sealed tubes on isocrotyl ether, producing a (Quantity of acetone largei 
than that which corresponds with the isocrotyl group. 

C. R. A. W. 


Neutral Compounds derived from Mannite. 

By G. Boucuaedai (Boll. Soc. Chim. [2], xix, 199 — 204). 

This paper is an extension of the one already abstracted (p. 160 of this 
volume), and contains the following additional infonnation. 

JDiiihloromannito , — Ten hours is here stated to be the time required 
for the production of this substance. It is soluble in 22 ports of water 
at 14°. Its solutions deviate the plane of polarisation to the left, its 
rotatory power being [a]y = — 3*9° to — 3*5°. (These observations 
were made for the yellow ray, and not, as is usually the caso^ for the 
pnrple-blne or the r^ ray.) 

Bkhlcyrotetrami/rom^^ melts at 145°. 
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Monocliloromannitan , — After boiling dicbloromannite with water, 
and concentrating, the solution is exactly neutralised with potassium 
carbonate, and then agitated with ether. The ethereal solution when 
evaporated to dryness yields monochloro-mannitan. Its rotatory power 
is very similar to that of mannitan, viz., [a]j, = G’99“. Heated in a 
sealed tube with a saturated solution of hydrobromic acid, it is converted 
into a crystalline substance slightly soluble in cold water, which is pro- 
bably bromochloro-mannite. With hydrochloric acid under the same 
conditions it is reconverted into dichloro mannite. Cold nitrosulphurio 
acid convei*ts it into a nitrochlorinated body insoluble in water, but 
soluble in ether and alcohol. 

Bibromomanntte . — The crystallisation of this compound, which often 
takes several months, may be brought about more quickly by evapora- 
ting rapidly in the cold a few drops of the solution with hydrobromic 
acid, and adding the traces of crystallme matter thus obtained to the 
contents of the tube diluted with their own bulk of water. Dihroino- 
tetrmiif roman iiiie melts at 14°. Alonohromomannitan is soluble, in all 
proportions, in water. All the soluble ethers derived from mannite 
have a rotatory power, generally to the right. Loir and the author 
have proved that mannite has no such power. Mannitan, however, has 
a dextro rotatory power of 6*5°. 

B. J G. 


On Pure Gallotannic Acid. By J. Lowe 
(Zeitschr. Anal. Ohem., xi, 365 — 381). 

After noticing the views that have from time to time been put forward 
by other chemists as to the constitution of gallotannic acid, the author 
describes an experiment undertaken for the purpose of ascertaining 
whether tannic acid under the iiitiuence of dilute acids is capable of 
sphtting into gallic acid and glucose. 

120 grains of tannic acid he*ited with 2 per cent, sulphuric acid for 
eight days gave, in addition to gallic and unchanged launic acid, no 
moi*e than about 1*5 gram of yelluwisli-browu amorphous substance, 
which, however, the author does not consider to bo glucose. 

The author describes in detail the processes ho adopted for the pur- 
pose of obtaining puie gallotannic acid. 

1. By Dialysis. — Tannin, obtained by precipitating the concentrated 
aqueous solution witli other, was dissolved in alcohol of 00 por coni*, 
and allowfod to diffuse through a porous diaphragm into alooliol of the 
same strength. The products obtained at intervals of eight days wore 
dried, first in vacuo, then at 120° and analysed. Three senes of 
analyses were thus made with the following mean results ; — 

I. II. III. 

C.... 61-499 61*569 51*542 

H 3*748 3*730 3*734 

2. By JEJtlier . — The best commercial tannin dried by long exposure 
over sulphuric acid was shaken up with several successive i)ortioub of 
dry ether. The dissolved tannin after drying at 120 , presented the 
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same characters as the tannin pnrified by dialysis, and gave the same 
analytical resnlts. Three series of analyses were made — 

Mean. I. II. III. 

C.... 61*680 61*618 61*680 

H.... 3*674 3*726 3*667 

3. By means of Common Salt and Acetic Btlier. — ^When tannin was 
shaken np with a solution of common salt, consisting of equal volumes 
of saturated salt-solution and water, nearly the whole of it dissolved. 
The clear liquid was then saturated with pure salt and set aside. A 
“ viscid mass of tannin was deposited, which was redissolved and again 
precipitated by the addition of salt. The amorphous deposit was then 
redissolved in dilute salt-solntion and extracted by shaking with acetic 
ether. The tannin thus pnrified was dried at 120° previous to 
analysis. It gave, as the mean of three analyses, C = 61*600, H = 3*661 
per cent. 

The foregoing numbers agree with those obtained in the old analyses 
of Berzelius and Mulder, and are in accordance with the formula 
OuHijOg. If this foimula is accepted, gallic acid must be a product of 
oxidation. The author, however, finds that by the action of dilute 
acids alone, in the absence of aii* or oxygen, pure tannic acid is wholly 
converted into galhc acid. Recollecting, therefore, the opinion of 
Mulder that tannic acid, even when dried at 120°, retains water, some 
experiments were made for the purpose of ascertaining whether, on 
heating tannic acid which had been exposed to this temperature to a 
higher temperature, any loss is sustained, and whether this loss is 
constant and due solely to volatilisation of water. 

The result was, that by heating to 140° — 146", a loss amounting to 
0*8 per cent, was observed, and the dry residue submitted to analysis 
gave, as the mean of the first series, 0 = 62*126, H = 8*336. Three 
analyses of another specimen furnished as a mean 0 = 62*073, H = 
3*248. These results support the formula CiiHioOg originally given by 
Mulder, -which requires G = 62*174 H = 3*106. 

Notwithstanding that he regards this formula as established, the 
author does not consider the transformation of tannic into gallic acid 
as resulting simply from the assimilation of water. 

The relation of tannic to gallic acid is therefore still obscure. 

W. A. T. 


Diphenyl. By 0. Latsohinoff (Dent. Chem. Gres. Ber., vi, 193). 

Phenyl chloride was used instead of bromide, as starting point in the 
preparation of diphenyl. According to Fittig*s process, copper did 
not act on either ; the yield was much below the theoretiesd amount. 

The mono- and di-sulphodiphenylic acids were separated by means 
of the copper salts : the mono-acid gives a potassium salt, CigHgSOiK 
+ 2 H 30 , moderately soluble in water, readily in dilute alcohol; 
when melted with caustic potash, this salt forms oaj?/dip^ 6 « 2 /Z,Oi 3 H 9 . 0 H, 
readily soluble in 40 per cent, alcohol, ether, and caustic potash-solu- 
tion. This body gives no coloi'aiion with ferric chloride, and is not 
attacked by ammoniacal solution of silver nitrate even when boiling. 
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Lead acetate gives* a precipitate insoluble in acetic acid; it molls at 
1(54'' — 16/)°, boils at 305° — 308°, and distils with water vapour, and snl)- 
limes unchanged : benzoyl chloride f onus henzoyhoxydi^fiiniyl, C 12 II 1 O. 
COCfiH^, melting at 152°, and difficultly soluble in alcohol and oihor. 
When cautiously warmed with sulphuric acid, it forms mono- and di- 
snlpho- 03 iydiphenylic acids separable by means of their potassium salts, 
that of the latter being the most soluble. The mono-salts give no 
colour with ferric chloidde, but the di-salts give a characteristic indigo 
colour. 

The mono-potassium salt is Ci 2 H 8 (KSO,)(OH) + H 2 O ; when dis- 
tilled, it furnishes the di-salt and oxydiphenyl. The di-salt is. 
Ci 2 H 7 (KS 03 )„ 0 H -H liH 30 . When fused with potash, it first forms 
mono-salt and then dijphenol. 

.0«Hh(KS 03)3 + KOH = + OigHaCKSOOCOH) 

Ci 2 HsCK:S 03)2 + 2KOH = 2K2SO3 + 0 «Hs( 0E)2. 

Nitric acid acts on oxy diphenyl, forming mono- and di-nitro-oxydi- 
phenyl ; the first is volatile with water vapour, the second not ; they 
melt at 07° and 154° respectively. 

0. R. A. W. 


rhenanthreiie and AntliracenLe. By E. Fittiq 
(Dent. Chem. Ges. Ber., vi, 167 — 109). 

DiPHEirniENB ketone combines with fused caustic potash, forming the 
potassium salt of pA CM 7 / acid, C 6 H 5 .C(>H 4 OO 3 H ; the fi^ee acid, 
which, as well as its skits, can easily be obtained quite pure, molts at 
110 " — ^111°. By heating its calcium -salt with quick lime, the ketone 
is regenerated, and only a small quantity of diphenyl is formed. This 
reaction appeal’s at the first glance very remarkable ; but it is quite in 
accordance with the formation of anthraqumone and its hydroxyl- 
derivatives from benzoic acid and oxybonzuio acids . — 

2 mol. of benzoic acid. Aiitliraqninone, 


C6H4.CO.OH 

0(,BLiH 

Phcuyl-bcuzoie acid. 



CO + H3O. 


Diphenylcno ketone. 


The only difference between the two reactions is, that for the forma- 
tion of the quinone, two molecules of benzoic acid are required, while 
the ketone is produced from one molecnle of phenyl- benzoic acid. 

This seems also to be the reason why this reaction, which on heating 
calcium benzoate, is only a subordinate one, appears as the principal one 
in the case of phenyl-benzoic acid. 

* This formula represents the disulpho-aeid of diphenyl, not of oiydiphcnyl. — 
C. R. A. W, 
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According to this view, anthraqninone is a double ketone, and does 
not contain two osygen-atoms linked together, as assumed by Graebe, 
in his qninone theory ; and this appears the more probable, as on fusing 
this qninone with potash, it splits up again into two molecules of benzoic 
acid, just as the ketone forms again one molecule of phenyl-benzoic 
acid. The formation of anthraquinone from anthracene is also easily 


explained : — 

+ 0, = + HaO. 


0. S. 


On Phenols. By H. Htjsbner and 0. Bbenken 
(Dent. Chem. Ges. Ber., vi, 170 — 173). 

By dissolving bromine and phenol in glacial acetic add, and gradually 
mixing the well-cooled solutions, moriobromophenol is formed, which 
crystallises out when the liquid is surrounded by a powerful freezing 
mixture, while in the mother-liquor a liquid isomeride appears to be 
left behind. The same solid monobromophenol is obtained by dis- 
tilling monobromosalicylic acid (formed by direct substitution) with 
quick-lime. 

Monobromophenol is sparingly soluble in cold, more freely in hot 
water and readily in acetic acid, alcohol and chloroform, from which it 
is obtained in colourless crystals, often an inch long and resembling 
alum. It melts at 63® — 64®, and boils at 235° — 236®. 

NitrohromopJisnol, 06113(1^02) BrOH, is sparingly soluble in cold 
water and alcohol, and crystallises from boiling alcohol in long, brilliant 
sulphur-yellow needles melting at 87° — 88°. [06H3(hfO3)BrO]3Ba 
forms small red needles having a golden* green lustre, and ciystallises 
from a very dilute alcoholic solution in large, rhombic, blood-red 
plates. C6H3(N'02)Br0EI 2HaO, crystallises in transparent blood- 
red needles, with a golden-green lustre, GGH}(]N'03)JBr0!N’a forms 
small deep-red needles having the same lustre. This nitrobromoplienol 
appears to be identical with that obtained by Bruuck from nitropheiiol 
and bromine. 

JDinifrohrmnoplienol, CGH3(N'02)aBr0H, is readily soluble in boiling 
alcohol, and forms long, slender, pale yellow needles, melting at 115 , 
[GfaHj(lI02)3Br0]3Ba 4- separates from a hot solution first in 

sulphur-yellow needles which after some time change into transparent, 
dark-yellow, rhombic prisms. On boating it to iriO®, it losos its water 
and yields an amorphous, blood-red powder, which quickly takes up 
water and turns yellow again, [G6H2(N03)Br0]2Ga -f- I2H2O forms 
small yellow silky needles, which in the air lose water and acquire a 
red colour. GGH2(l*5r03)Br0K -f- l^HyO crystallises from hot water 
in dark yellow silky needles, losing in the air half a molecule of water. 
This dinitrobromophenol appears to be identical with that obtained by 
Armstrong by the action of nitric acid on potassium dibromophenol- 
sulphonate, and that which Laurent prepared by dissolving dinitro- 
phenol in warm bromine. 


G. S. 
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Contributions to the History of the Orcins. — Amido Deri- 
vatives of Orcin. By J. Stenhousb (Proc. Roy. Soc. xxi, 
122 — 127 ). 

Amuh-dnmido-cn'dn, — This base is produced by 

the oxidation of the triamido-orcin prepared by the action of reducing 
agents, such as sodium-amalgam, tin and hydrochloiic acid, or zinc and 
an add, on trinitro-oroin. The author prefers to treat trinitro-oroin, 
suspended in -water, with sodium-amalgam in a closed vessel until the 
solution becomes colourless ; then to oxidise the clear solution by agitat- 
ing it -with air until it assumes a brilliant blue colour ; and finally to 
precipitate the amido-diimido-orcin thus formed as hydrochloride by 
the addition of an excess of strong hydrochloric acid. On treating the 
hydrochloride with a slight excc'ss of dilute ammonia, it is decomposed, 
leaving the free base in an impure state This is dissolved in warm 
dfiute acetic acid, filtered, and precipitated by a slight excess of 
ammonia. Two or thi*ee solutions and reprecipitations suffice to render 
it pure, when it forms small needles, having a deep green metallic 
lustre by reflected light. They are msoluble in most menstrua ; a solu- 
tion of sodium hydrate, however, dissolves them with a fine deep blue 
colour. As might be expected, treatment -with sodium-amalgam recon- 
verts them into triamido-orcin. 

The hydrochloride, C 6 (CH 3 )(NH 2 )(NH) 2 ( 0 H) 2 HC 1 , crystallises, ac- 
cording to circumstances, either in long silky needles of a brownish-red 
colour, in rhomboidal plates, or in dark red thick prisms It is insolu- 
ble iu alcohol and ether, moderately soluble in cold, and easily in 
boiling water, but is at the same time partially decomposed. The 
militate, [C6(0H3)(!NrH2)(NH)2]2S04 + H3O, fonns minute lustrous 
plates, which are purple by leflected light, and much less soluble in 
water than the hydrochloride. The nitrate closely i esembles the sulphate 
in appearance, but is much moie soluble in water. The umlate is 
obtained in very slightly soluble purple scales, and the pi crate in 
iridescent green needles and plates, which are insoluble in alcohol and 
almost insoluble in water. The acetate, which is veiy soluble in cold 
water and does not crystallise well, is prepaand by dissolving llio free 
base in acetic acid. As the aqueous solutions of the amido-diimido- 
orem salts are decomposed under the influence of heat, the author 
recommends to prepare them by adding the coiTesponding acid to a 
solution of the acetate, 

Ti iamido^oi cin. — On boiling Irinitro-orcin with tin and hydrochloric 
acid until it becomes colom'less, separating the tin by hydrosulphuric 
acid, and evaporating the solution in a vacuum, long colourless needles 
of tnamido-orcin hydrochloride are obtained, but owing to their great 
solubility and the readiness with which they absoib water and deli- 
quesce, the salt -ft as not obtained in a state fit for analysis. On passizig 
a current of sulphuretted hydrogen through a solution of ammonium 
sulphydrate in which amido-diimido-orcin is suspended, the latter 
rapidly loses its colour and becomes converted into a sandy deposit 
consisting of colourless crystals. These are apparently triamido-oicin, 
and on exposure to the air rapidly acquire a metallic green lustre aiul 
become converted into amido-diimido-orcin. They also dissolve in 
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hydrochloric acid, the solution acquiring a deep red colour and de- 
positing crystals of amido-diimido-orcin hydrochloride when exposed 
to the air. 

0. E. G. 


Formation and Decomposition of Ketones. By W. Stab del 
(Dent. Chem. Ges. Ber., vi, 178 — 181). 

Fusion of benzophenone-paradisulphonic acid with potassium hydrate 
(Ghem, Soc. J. [2], x, 406) yields nearly the calculated quantities of 
paroxybenzoic acid and phenol. The author has applied this reaction 
to other ketonic bodies. Benzophenone yields almost the theoretical 
quantities of potassium benzoate and benzene. 

Anthraquinone heated with potassium hydrate and water yields an 
acid which appears to be different fri>m benzoic acid. The author hopes 
to be soon able to say whether this acid is Zincke’s benzoylbenzoic acid 
or an acid isomeric witli it. 

A considerable time before Kekule announced the formation of 
anthraquinone by the dry distillation of calcium benzoate (Uhem, 
8oc, J, [2], xi, 171) the author had succeeded in obtaining several 
grams of perfectly pure anthraquinone this way. 

This formation of anthraquinone shows that in the formation of 
ketones the process must be regarded as occurring in two stages. The 
first stage is (ca = |0a ; Kekul4) — 


O8TT4. H OOOca 
OeHs-CO Oca 


C«H5. 


C6H4.C00ca 

io 


+ 


HOca; 


and the second stage — 

G6II2. 0 0 Oca OeBEs 

I + HOca = I + OOaCa. 

OeHs-OO OoHs-CO 

But the production of anthraquinone shows that the fii*st stage may 
be repeated — 


H 

OeH* + 

OOOca 


caOOO 

H 



GqHx *+• H^OGa. 


A similar view may be taken of the formation of aldehydes by the 
distillation together of organic calcium salts and calcium formate. 

A substituted benzoic acid ought, according to this view, to yield an 
unsymmetrical ketone. Thus the ketone which cau be obtained by the 
dry distillation of calcium salicylate will be formed as follows : — 
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OH 

/\ 


COOoa 


H 


00 Oca H 
H H 


/\ 


OH 


OH 


0 0 


OOOoa 


H 


OH 


+ HOea 


H^HHt^H 
H H 


H 

H 


OH 

/\ 


COOca 


V 

H 


C 0 

HH 


/\ 


H 


OH H 

+ Oca H = 

H H 


OH 

0 0 
HH 


H 


OH 


+ 00, Oa. 


\/ 

H 


H 


The proof of the stmctnre of this ketone •would be that when fused 
■with potassium hydrate it yielded, besides phenol, a mixture of potassium 
oxylDenzoate and salicylate. 

The sijHtting up of the ketones explains the process of decomposition 
of aldehydes hy potassinm hydrate. Thus in the prodnction of potas- 
sinm benzoate and benzyl alcohol by boiling oil of bitter almonds with 
alcoholic potash, the process must occur in two stages — 

CeHoCOH 4 - HOH = 0 «H,OOOH + Hg, 

CsHfiCOH + Hs = OeHfiOHsOH. 

So also the formation of benzilic acid from benzile by boiling it with 
alcoholic potash is easily explained — 

qeHpGQ.OsH^OQH + KOH = CbHs.OO GeHi.COOK + 

Benzde 

O6H5.CO.G6H4.OOOK + H3 = C6H5.CIIOH GfHj COOK. 

— ^ 

Pot<ibBium bcnzilate 

The stability of the aromatic carbon acids when fused with potassium 
hydrate on the one hand, and the possibiliiy on the other, of forming 
these by the decomposition of ketones, presents ns with a now method 
for the synthesis of the aromatic dicarhon acids, since it appeal’s not 
improbable that benzoylhenzoie acid, or acids isomeric with or similar 
to it, may decompose when fused with potassinm hydi’ate in the 
following manner : — 

EOOE"COOK + KOH = EH + E'COOOK)*. 

1. D. 


Decomposition of Ketones by Heat. By W. Staedel 
(Deni Chem. Ges. Ber., yi, 189). 

When benzophenone is distilled oyer zinc-dnst, a colonrless oil is 
obtained, wbicb becomes crystalline when cooled ; addition of alcohol 
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gives a crystalline precipitate, wliich, when recrystallised f5pom alcohol, 
furnishes fine colourless needles or thick plates, apparently belonging 
to the rhombic system; tliese molt at 199° — 200*^, and are almost 
insoluble in cold alcohol. The mother-liquors fi*om which this pre- 
cipitate was thrown down furnished an oil distilling almost entirely 
between 265° and 265°. Probably this is diphenyl-methane, CH 2 (OgH 5 ) 2 , 
the crystalline mass being possibly — 

0(0cH 5)2 OHCOeEt)* 

II = diphenyl-ethylene, or | = diphenyl-ethane : 

0(0gH5)2 CH(OoHg)2 


rOeH4. rOeHK /OsH,] 

possibly < yOHa, or < ^ might result. 

LOcHi C6H4J 


The pi*oducis have not yet been analysed. 

0. R. A. W. 


A New Hydrocarbon from Diphenylene-ketone. By R. Fittig 
(Dent. Chem. Ges. Ber., vi, 187). 

When diphenylene ketone | q**^*/^^ ^ distilled over zinc-dust, it is 

easily and completely reduced, forming a colourless hydrocarbon, easily 
soluble in alcohol, crystallising in shining scales or warty concretions, 
and melting at 113° — 114°. This is doubtless diphenylene-methane, 
ObBh 

I ^OHa, and it will probably be formed by passing diphenyl-me- 

OeHi 

thane through a red-hot tube. 

0. R. A. W. 


Mellitic Acid. By A. Baetes 
(Ann. Chem. Pharm., clsvi, 325 — 360). 

The chief results of this elaborate paper have already been published 
in this Journal t[2], ix, 372). The present communication gives a full 
description of the prepai-ation, modes of separation, and properties of 
the different acids, and contains besides the following new fiicts ; — 

fOOVo 

PreJmitnc anliyJride has the composition CbH 2 < CO/ * The acid 

L(C02B)3 

called formerly (Ann, OJieni. Pha^m, Swypl,, vii, 38) hydropyromellitic 
acid, is a mixture of two isomerides. One of these, for which the original 
name has been retained, is amorphous, whilst hohydrqpi/romellitic iwul^ 
OioOfiHio + 2 H 2 O, crystallises in agglomerations of needles, which lose 
their water at 120°. Its aquems solution is not precipitated by baryta- 
water in the cold, but on heating, a dense crystalline precipifeate, 
soluble in acetic acid, is formed. Lead acetate produces a fiocculent 
precipitate insoluble in acetic acid. The amorphous acid, as well as 
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the crystallised, yields tetrahydrophthalic acid when heated above 

200 “. 

As the methyl-ethers of the diffeient polyearhonic acids of benzene 
crystallise exceedingfly well, they are well adapted for the detection 
and comparison of tJiese acids. The following were prepared by acting 
with methyl iodide on the silver salts. 

Methyl isohydrojpyroymUltafe crystallises from a hot alcoholic solution 
in short, thick needles, melting at 156°, and distilling without decom- 
position, Methyl jpyromellHcde is but &pai*ingly soluble in boiling 
alcohol, and forms large plates melting at 138°. Methyl triniellltate 
forms a viscid mass. Methyl isophthdlate crystallises from dilute 
alcohol in long, slender needles, melting at 63° — 65°. When mellitic 
acid is heated with glycerin until the solid mass becomes brownish 
black and porous, no pyromellitic acid is formed, but a large quantity 
of trimesic add. 


Trimellitic acid yields, when heated, the anhydride. 


ide, CsHaj^ 


co\o 

^GOJEL 

crystalline mass, melting at 157° — 158°, and dissolving readily in hot 
water. All experiments undertaken for the purpose of obtaining the 
acid 06H(COja)a failed. 

0. s. 


Chlorosalicylic Acid. By H. Huebnbu and 0. Beenkbn 
* (Dent. Chem. Ges. Ber., vi, 174). 

This acid was obtained by passing the calculated quantity of chlorine 
into a mixture of 40 grams of salicylic acid and a large quantity of 
carbon disulphide. After thiee erystallisatious from water, it was 
obtained in small white needles, melting at 172’ b"'. 

[Cf,H301(OH)002]aBa 4- 8SaO is freely soluble in water and alcohol, 
and forms smay^esdles with a splendid pearly lustre. It loses its 
water at 130^, becomes brown at 150°, and at 180° begins to glow 
^and is^QSffbonised. [CoHjGl(OH)C02]3Pb is a heavy crystalline preci- 
[CcH} 01(OJB[)002]2 Cu is not quite insoluble in water, and 
forms an amorphous greyish-green precipitate. OGHi01(OH)0O2Ag is 
a white precipitate, which blackens on exposui'e to light. 

0. S. 


Conversion of Benzoic Acid into Metachlorortho-oxybenzoic 
Acid. By H. Hue beer and G. Weiss (Dent. Chem. Ges. Ber., 
vi, 175). 

A VERT convenient way of obtaining pure monochlorobenzoic acid consists 
in heating 7 grams of benzoic acid with 4 grams of manganese dioxide and 
40 grams of fuming hydrochloric acid in sealed tubes to 150°, When 
heated with fuming nitric acid, it yields only one mononitro-product, 
melting at 136°, and giving by reduction the amido-acid, which is only 
sparingly soluble in water, and forms long colourless needles, melting 
at 14fcr. On suspending it in water at 500°, and passing nitrous acid 
through the liquid, it is converted into metachlororthoxybenzoic acid, 
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which is identical with the acid obtained by the action of chlorine on 
salycylic acid (see preceding paper). 

0. S. 

lodobenzene-parasulplionie Acid. By W. Kobrnbe and E. 
Pat BRNO (Gazzetta Chimica italiana, ii, 448 — 450, reprinted from 
the Giornaie di Sc. Nat. ed Econom. for 1869). 

loDOBENZENE, boiling at 190®, when heated to 100° with a mixture of 
equal parts of ordinary and fuming sulphuric acid, dissolves for the 
most part, forming iodobenzene-parasulphon’c acid, only a small quantity 
of a solid substance being left. The latter, when purified by crystalli- 
sation, forms beautiful colourless lustrous prisms, apparently iodosul- 
phobenzide, CeHilSOo.CgHil. The sulphonic acid is purified by converting 
it into the lead salt (C 6 BUIS 03 ) 2 Pb, and recrystallising. This forms 
white silky needles, which are only slightly soluble in cold water. The 
free acid crystallises in colourless plates, which are very deliquescent. 
The potassium salt, C 6 H 4 ISO 3 K, forms colourless prisms, very soluble 
in water. The barium salt (G 6 H 4 lS 03 ) 2 Ba, crystallises in plates. On 
fusing the potassium salt of this acid with potassium hydrate, resorcin 
is formed, but the best method of preparing the latter bubstance is to 
fuse with potassium hydrate, the pota'^sium salt of phenolbisulphonic 
acid obtained by treating benzenebulphonic acid with turning sulphuric 
acid. 

0. E. G. 

On Two Nitrophenolsulplxonic Acids. By W. Koernbb 
(Gazzetta Chimica italiana, ii, 444 — 448 ; reprinted from the Giomale 
di Sc. Nat. ed Econom. for 1869). 

The author finds, from a careful examination of the nitrophenolsul- 
phonic acid prepared by Kekule (Zeit$clir. f. Okem,, 1867, 641), by 
dissolving metamtrophenol in fuming sulphuric acid, and that obtained 
by Kolbe aud Gauhe (Anv, Ghem, Fharm., cxlvii, 71), from potassium 
phenolsulphate, that the two are identical, and at the same time points 
out that the most advantageous metliod of preparing the acid ib to treat 
potassium p 1 ieiiolparasul])bate >\ith ddute nitric acid. 

The author then desenbes a new acid, the ofUto}iiiroj)lienolsttIpJionlG 
aciil, prepared by the action of faming sulphuric acid on orthoiiitro- 
pheiiol. The free acid crystallises in blender needles, or large colourless 
prisms, containing three molecules of water, which they lose at 100 °. 
It forms two seiies of salts, neutral and acid, remarkable lor the facility 
with which they crystallise. The 2 ^^poto 5 »^^rsalt, C 0 H 3 NO 3 SO 2 K.OK + H 2 O, 
crystallises in orange-coloured prismatic needles, which are very soluble 
in water; the monopotassicsiilt^ O 6 H 3 NO 2 SO 3 K.OH, in colourless prisms, 
slightly soluble in water ; the bisudtc salt, CgH^NOiSOiNaONa -f- 2 H 2 O, 
and the salt, CeHjNOaSO^NaOH + 2 H 20 , the two oilcic, baric, 

and argentic salts are all desertbed; the neutral salts are yellow, 
whilst all the acid salts are colourless. 


VOL. XAVI. 


0. E. G. 
3 0 
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Action of Benzoic Acid on Fhenylic Mnstard-oU. 

By S. M. Losanitch (Dent. Ohem. Ges. Ber., vi, 176). 

Bt the action of acetic acid on this mnstard-oil (phenyl-snlpho- 
carbimide) Hofmann obtained phenyl-diacetamide. Benzoic acid gives 
an analogous reaction when the two compounds are heated in sealed 
tubes to 130° — 150°: — 

+ 20A.CO.OH = + 00. + as. 

PJie^iyldihmzamide crystallises from alcohol in white crystals melting 
at 155°. 

Salicylic acid does not act on phenylic mustard-oil at 200°. 

0, S, 

Chloracelyl Urea. 

By D. Tommasi (Bull. Soc. Chim. [ 2 ], xix, 243—245). 

When one molecule of urea is mixed with one molecule of monochlor- 
acetyl chloride, the mass soon becomes liquid and boils, hydrochloric 
acid is evolved in large quantities, and the sides of the vessel are 
covered with a white solid. The reaction, which is completed by heat- 
ing in a water-bath, is as follows : — 

001 00 1 
H* + (02Ha010)01 = HOI + Ha 
Ha j ( 02 H 3010 )H J 

The chloracetyl urea thus obtained crystallises in colourless needles 
insoluble in cold water and but little soluble in hot water, slightly 
soluble in cold, much more soluble in hot alcohol. It decomposes at 
160°. When treated with fuming nitric acid in the cold, it gives off 
several gases, among which is carbon dioxide. It is slightly soluble in 
concentrated niti’ic, sulphuric, hydrochloric^ and acetic acids. It is not 
precipitated by mercurous or silver nitrate. Nascent hydrogen does 
not, as it was expected it would do, convert it into acetyl-urea. When 
chloracetyl-urea is placed in the mouth, a burning sensation is produced 
in the throat, accompanied by a sharp pain and a difficulty in breathing. 
These symptoms, however, pass off in about an hour, and the new com- 
pound cannot be classed among the violent poisons, since a rabbit to 
which O'l gram had been administered showed no signs of suffering. 

B. J. G. 

Parabanic Acid. 

By N. Mensohutkir (Dent. Ohem. Ges. Ber., vi, 196). 

Pasabanic acid is capable of forming salts under somewhat unusual 
conditions. When a solution of this acid in absolute alcohol is treated 
with potassium ethylate, a potassium salt, O 3 HKN 2 O* is thrown down 
as a line crystalline precipitate which is decomposed by water, with 
formation of potassium oxalate. Similarly a sodium and an ammonium 
salt can be obtained. The last decomposes on standing in the air-bath 
into ammonia and parabanic acid i when heated to 100 ° in an atmo- 
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sphere of ammonia, it becomes changed into the isomeric oxaluramide. 
The anthor concludes that parabanic add is not a substituted urea, 
but is more analogous to cyanic acid. He proposes to study alloxan 
and barbituric acid. 

0, R. A. W. 


A Hydrate of Parabanic Acid. 

By B. Tollens and R. Wagnee (Ann. Oh. Pharm., clxvi, 821 — 324). 

This hydrate, having the composition CJBEaNaOs + H3O, is always 
formed when uric acid is gently heated with nitric acid of sp. gr. I’S, 
whilst when the action proceeds violently^ the anhydrous acid is formed. 
The hydrate crystallises from water in large compact crystals resembling 
alloxan, whilst the anhydrous acid forms large flat needles. It loses its 
water only at 150° — 160°, and the dried substance recrystaHises from 
water in anhydrous needles. Whilst one part of the anhydrous acid 
dissolves in 21*2 parts of water at 8°, one paii of the hydrate dissolves in 
7*4 parts of w ater at the same temperature. These properties of the 
hydiate make it very probable that it does not contain water of crystal- 

C(OH)jn- RH. 

lisation, but that it has the constitution I yOO. 

00 

c. s. 


On New Sources of Ethyl* and Methyl-Aniline. By J. Spillee 
(Proo. Roy. Soc., xxi, 204 — ^206). 

Ik the process of manufactnring the Hofmann violet by the action of 
ethylic or methylic iodide upon rosaniline or one of its salts, there is 
always produced a consideiable quantity of a dark coloured resinous 
substance which has received the name of ** Hofmann gum.” When 
the water is expelled from this gum by fusion, and the residue 
is submitted to destructive distillation at a higher temperature,* it 
yields nearly pure methylaniline or ethylaniline, according as the gum 
has been derived jfrom the methylic or ethylic iodide. The methyl- 
aniline is an oily body boiling at 200°, and forms permanently liquid 
compounds with acids. With arsenic acid it furnishes a reddish violet 
dye, which may be converted into the bluer shades by the Hoftnann pro- 
cess. Ethylaniline boils at 205° — 210°. Both these oils when heated 
with rosolic add or rosaniline do not yield Girard’s blue, but change 
slightly towards violet and then suddenly become decolorised, “ a reac- 
tion almost without paaallel in the history of the tinctorial aniline 
deiivatives.” 

0. E. G. 


On the Saccharine Matter contained in Mushrooms. 

By A. Muktz (Compt. rend., Ixxvi, 649), 

Cebtain spedes of mushroom contain mannite ; others asng^ identical 
with the trehalose which Berthelot obtained from an edible manna 

* A mixture of pulverised iron borings, laolin, and syrupy silicate of soda, forms 
an exedleut lute lor fixing on the bead of the still, as it withstands a high tempera- 
ture without softening. 
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imported from the East ; others, again, contain both these sngara, and in 
very variable proportions ; and some contain mannite, trehalose, and 
another sngar, the nature of which has not yet been fully determined. 
Botanical analosry affords no guide to the kind of sugar present, for in 
species closely allied, growing in the same soil and under the same con- 
ditions, some contain mannite only and others trehalose only. 

«r , B. 


Nicotine in Tobacco Smoke. By Heubel 
(Ghem. Contr., 1873, 101). 

The author conducted the smoke of cigars through water and alcohol, 
and obtained distinct evidence of the presence of nicotine in the solu- 
tion, thus differing from previons experimenters on this subject. 

W. S. 


Cnrcmnin. 

By IvANOw GtAJBVskt (Dent. Ohom. Ges. Ber., vi, 196). 

By oxidation with potassium dichi'omate and sulphuric acid, curcumin 
furnishes terephthalic acid. Rosocyauin contains no boron, and pro- 
dnees paraoxy benzoic acid by fusion with caustic potash. 

0. R. A. W. 


Researches on the Albuminoids. By Otto Nasse 
(Pfliiger’s Archiv, f. Physiologic, \'i, 589 — 616, and vdi, 139 — 155). 

Nasse consiJers that the chemical constitution of the albuminoids has 
been too much neglected in th^ study of their physical characters. He 
has, therefore, undertaken a research on the constitution of these aub- 
stancps. His method consists in acting on them with caustic baryta, 
which has an advantage over caustic alkalis, inasmuch as its action 
does not vaiy with the degree of concentration. The finely powdered 
albuminoids were heated with barium hydrate and water foi* about 
, fifty hours, and the ammonia evolved received in dilute sulplmrio 
acid. Only a part of the nitrogen w’as evolved, and the quantity varied 
for each albuminoid within certain limits. The whole quantity of 
nitrogen was also determined by combustion with soda-lime, and titra- 
tion of the ammonium chloride with silver solution. The whole 
quantity of nitrogen divided by the loosely combined nitrogen diiven 
off by cauvStic baryta gives characteristic quotients for the various 
albuminoids. Tables are given of the various quotients so obtained 
jEpom the different albuminoids, the exact method of preparing which 
is also given. The smallest quotient is given by casein (0*113), and 
the largest by gluten (0*30), z.e., gluten contains a much larger quan- 
tity of loosely combined nitrogen than casein. In his first paper, 
Basse states that the quotient for syntonin varies according to the 
method of its preparation. Syntonin (A) prepared by acting on 
albumin with dilute hydrochloric acid, differs from that obtained by the 
action of concentrated acid, and the syntonins (B') prepared from 
coagulated albumin differ from the syntonins (B) obtained from non- 
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coagulated albumin. He states that the A syntonins are richer in 
loosely combined nitrogen than the mother-substances, while the B and 
B' syntonins are poorer, and that these two latter differ from each 
other. In his second paper, in which he follows a new method, Hasse 
states that there is really no difference between the two latter, and he 
classes them together. The new method consists in heating albuminoids 
with hydrochloric acid, and driving off the acid as much as possible. 
The albuminoids are completely decomposed, and nitrogenous sub- 
stances are produced, such as ammonium chloride, leucine, tyrosine, 
glycocine, and, as Hlasiwetz has shown, glutamic acid ; in short, sub- 
stances which give off their ammonia readily on the addition of an 
alkali, and substances which do so with difficulty. This mixture 
treated with barium hydrate allows of comparative determinations 
being made as regards the amount of nitrogen liberated. 

Hew tables are given of the qnotients obtained by this method. 
The only remarkable difference between these and the former is that 
the qnotients are much smaller. The difference between the richer and 
poorer in loosely combined niti*ogen is now seen to be greater. The 
position of some of the albuminoids is also altei*ed in the second table. 

By comparison of the various results, it would appear that one part 
of the nitrogen is combined like the nitrogen in urea, &.e., united in the 
form of an amide with carbonyl. The greater part of the remaining 
nitrogen is combined like the nitrogen in the amido-acids, i.e., in the 
form of an amide with a hydrocarbon. A third part of the nitrogen is 
probably combined like the nitrogen in creatine, uric acid, &c. 

Some speculations ai'e given as to the changes which the albuminoids 
undergo in the organism with regard to their loosely combined nitro- 
gen, but for these we would refer the reader to the original paper. 

D. r. 

Iodine Substitution-products. By P. Wssrlsst (Beut. Ghem. 
Qes. Ber., vi, 176). 


Physiological Chemistry. 

On Pepsin and the Digestion of Fibrin without Pepsin. By 
G-. WoLFFHuGEL (Pflugcr’s ArcMv., vii, 188 — 200). 

The author has obtained results which are somewhat at variance with 
those arrived at by v. Wittich in regard to the diffusibility of pepsin. 
After giving details of his experiments, he thus sums up his principal 
conclusions : — 

1. Pepsin is not diffusible. 

2. The pyloric glands do not produce pepsin, (In this he agrees 
with Fiiedinger, Pick, and v. Wittieh,) 

3. Hydrochloric or nitric acid diluted to 0’4 per cent, is able to con- 
vert boiled fibrin into peptones at a temperature of 60®. The change 
however takes place very slowly. 

3 G 2 
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4. The power possessed by these acids of forming peptones begins to 
show itself at 40®, but more slowly in the case of nitric than of hydro- 
chloric acid. 

5. For this reason nitric acid is to be preferred to hydrochloric acid 
for the detection of pepsin. 

D. F. 


Experimental Researches on the Influence of Change in 
Barometric Pressure on the Organism. (Ninth Note.) By 
P. Bert (Oompt. rend., Ixxvi, 578 — 582). 

M. Beet directs his attention in the present communication to the 
causes and prevention of the spinal softening and paraplegia which 
result fi'om the sudden diminuiion of the pressure iu the case of 
animals and divers who have been subjected to a pressure of many 
atmospheres. As he has shown, the effects arc due to the libera- 
tion of nitrogen from the blood, which in small quantity interrupts the 
cfrculatiou in the lumbar i*egion of the cord, and in larger amount em- 
barrasses the heai't and lungs and leads to a fatal result. Considerable 
differences exist between diffeient animals and the same animal at 
different periods in regard to the effect of suddenly diminishing the pres- 
sure. In reference to these differences he finds that in dogs the blood 
is saturated with nitrogen when the animal is breathing at the noimal 
barometi'io pressme. Bubbles of gas begin to appear at three atmo- 
spheres, hut accidents do not usually occm’ till the pressure has reached 
seven atmospheres. Between these two points, however, the animal is 
continually in danger, and a combination of circumstances may cause 
such an accumulation of the gas as to lead to the dangers specified. 

In one experiment the sudden bni’sting of the receiver when a dog 
was under a pressure of nine and a-half atmospheres caused instant 
death of Uie animal. In this case not only were the vessels filled with 
bubbles of gas, but bubbles w oi*e also found in the peritoneal cavity, 
together with general emphysema of the subcutaneous and intermus- 
cular cellular tisb ae. Hence the gas becomes dissolv od iu and ultimately 
libemted from the other fluids of the body as w'cll as tho blood itself 
Some of the affections to which divers arc Ihible (piireit, moutou^ are 
due to cellular emphj sema so caused. In order to avoid these dangers 
a giudual diminution of the pressure would seem indicated, or a resto- 
ration of the pressure when evil results occur. But the difficulty of 
rapidly raising the pressuie again may endanger the life of the animal 
in the meantime. A sudden re-descent into the water would scorn to 
be beneficial to divers. In the cases where this procedure cannot bo 
canied out at once, M. Bert recommends the inhalation of oxygen in 
order, to allow of rapid diffusion and the disappeaitince of the babbles 
of nitrrgen, and in this way to restore the circulation and respiration 
to their nonnal condition. 


D. F. 
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The Toxic Effects of the Iodides of Tetramethylaxmnonium 
and Tetramylanmxonitan. By Rabuteau (Compt. rend,, Ixxvi, 
887— 890). 

The author has found that whilst the salts of the pidmary, secondary, 
and tertiary amines are comparable in their physiolo^c^ effects to 
ammoniacal salts, and are muscular poisons, the salts in which all the 
four hydrogen atoms of ammonium are replaced by alcohol radicals, 
such as those of tetramethylammonium, paralyse the motor-nerves, 
and are similar to curare in their effects. 

T. S. 


Alcohol and Acetic Acid noimally present in Milk as Pro- 
ducts of the Functions of Microzymes. By A. Be gamp 
(Compt. rend., Ixxvi, 836 — 839). 

BiEperbecb is made to a previous memoir by the author, showing the 
necessary presence of microzymes in milk, as agents bringing about 
the spontaneous coagulation of that secretion. The present note de- 
monstrates the presence of alcohol and acetic add in fresh milk, and 
of an increased quantity of those substances after coagulation of the 
liquid. 

A sufficient quantity of alcohol was obtained from fresh milk to 
permit the verification of the nature of the product by its inflamma- 
bility, the products of its oxidation by chromic acid, the formation of 
crystals of sodium acetate from it, and the analysis of these crystals. 

Acetic acid was also obtained from the residue after the alcohol had 
been distilled off ; and the add was converted into sodium acetate and 
crystallised. iN'one of the higher homologues of acetic add were 
obtained. 

It is concluded from frirther experiments that alcohol exists in the 
milk of all the herbivora. Its presence has not yet been looked for in 
the milk of carnivorous animals. As much as 0*224 gram of alcohol 
was found in a litre of the fresh milk from a cow, and 0*62 gram in 
a similar milk which had stood for five days. 

The author surmises that the alcohol and acetic acid fezmed in milk 
are generated in the mammary gland by the action of microzymes. 

T. S. 


Experiments relating to Putrefaction, Disinfection, and the 
Preservation of Organic Substances. By Lan jokroic 
(Compt. rend., Ixxvi, 630). 

The author finds that 1 per cent, of fuchsine added to a solution of 
gelatin entirely prevents its putrefaction, a qnantity prepared in this 
manner having been kept eleven months without change. A piece of 
meat wrapped in paper imbued with this prepared gelatin and sus- 
pended in a current of air, dried up but did not putrefy. After mace- 
ration for 24 hours this dried muscular fibre was found not to be 
disintegrated, neither had it any disagreeable odour. The addition of 
a voiy minute quantity of aniline-violet, uiune, or au infusion of coffee, 
was also found to prevent its putrefaction entirely. 

0. E. G. 
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Chemistry of Vegetable Physiology a^d Agriculture. 


Chemical Researches on the Cyclamen. By S. Db Luca 
(Gazzetta ohimica italiana, ii, 556 — 563). 

The tubers of Cyclamen enroposum contain a fermentable saccharine 
substance, starch and gum, together with acrid and poisonous prin- 
ciples, the most abundant of which is a non-azotised glucoside, called 
cyclamin, prepared and described about 15 years ago, bv de Luca (II 
nvovo Oimevto^ v, 235 ; viii, 182), and by Martins (N. BeperL Fha/rm., 
Tiii, 338). See also Watts’s Dictionary (ii, 294). De Luca originally 
prepared this substance by repeatedly exhausting the i ubers with alcohol ; 
but this treatment is very tedious, and, in the present paper, a more 
expeditious method is given, founded on the property which cyclamin 
exhibits of coagulating like albumin when its aqueous solution is 
heated. The expressed juice of the tubers heated nearly to the boiling 
point, throws up to the surface a white flocculent substoce, which may 
dther be skimmed off, or separated by Altering tlie hot liquid. This 
substance dissolves in hot alcohol, and the solution filtered while still 
hot, deposits the cyclamin on cooling in the amorphous aggregations 
were described in the author’s former paper. 

The present memoir adds but little to the description of the proper- 
ties of cyclamin previously given, further than to indicate its points of 
resemblance to other proximate vegetable principles. It resembles 
albumin in its property of coagulating by heat; ceitain organic cal- 
cium-Balts in the redissolution ol the coagulum in the mother-liquor after 
cooling and lemaining at rest for a few days, and its re-coagulation on 
boiling ; mannite in its mode of separation from alcoholic solutions ; 
saponin in the frothing of its aqueous solution ; curarine in its action 
on the animal economy; salicin and glucosides in general in its re-solu- 
tion by dilute acids into glucose and cyclamiretin. 

Cyclamin contains, according to De Luca, 54*5 p.c. carbon and 9*1 
hydrogen, agreeing exactly with the formula, C 2 H 4 O ; according to 
an analysis by Khnger, it census 55*2 cai'bon, and 7*8 hydrogen, 
agreeing with the foi*mula, According to the latter furniula, 

its decomposition into glucose and cyclamiretin may be reprobented 
by the equation : 

CJ20H41O10 + 2H!sO = 06£[i20b “h OiiSibOe* 

The juice of the tnbers of cyclamen left to itself for some days, in 
contact with the air, soon ferments, with evolution of carbon dioxide 
and ibrmation of ^cohul; the cyclamin in tlie solution is at the 
same time coagulated by the heat resulting from the fermentation. 
The filtered liquid, evapoiated to diyness over the waler-bath, leaves a 
brownish residue, the solution of which in cold alcohol yields by spon- 
taneous evaporation ci^stals of mannite. This substance may also bo 
extracted by treating the above-mentioned residne with hot alcohol, 
and leaving the solution to cool. It appears to be a product of the 
fermentation above-mentioned, for the unfermented juice does not 
yield a trace of it. ^Further experiments are required to decide 
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whetber the mannite is formed by transformation of the cyclamin, or 
of some of the other substances ccmtaincd in the juice. 

Other saccharine substances more or less resembling mannite have 
been obtained from the juice of cyclamen. The coagulnm obtained by 
boiling a large quantity of the juice was collected on filters, and these, 
after the liquid had drained away, were placed under a bdl-jar and 
surrounded by lumps of quicklime renewed as they slaked. After some 
weeks, the whole of the coagulnm was found to be converted into a 
crystalline substance exhibiting some of the properties of mannite. 
Another portion of the expressed juice poured into large glass vessels, 
began, after ten days, to deposit on the side more directly exposed to the 
light, a white amorphous substance which gradually increased in quan- 
tity. On boiling the remaining liquid, only a small quantity of 
coagulnm was obtained, and on separating the liquid therefrom, eva- 
porating to dryness, and treating the blaclash residue with hot alcohol, 
a solution was obtained which gradually deposited a crystalline sub- 
stance likewise resembling mannite in some of its characters. The 
remaining portion of the expressed juice evaporated over the water-bath, 
left a residue from which cold alcohol extracted unaltered cyclamin. 

These experiments seem to show that cyclamin is capable of gra- 
dually changing, under the influence of moisture, into a sweet cryataJ- 
lisable substance similar to, if not identical with, mannite. Further 
investigations on this trrnsformation are promised. 

The juice of cyclamen may be inirodnced into the stomach of rabbits 
in doses of 10 to 20 grams without destroying life, and the tubers are 
eaten without injury by pigs, hut the juice mixed with water (1 cub. 
cent, to 2 or 3 litres) acts poisouously on fishes. The toxic action of 
cyclamin is similar to that of curarine, but less energetic, and like the 
latter may be nearly neutralised by bromine. 

H. W. 

New Genus of Plants capable of Precipitating Calcium Car- 
bonate. By F. WiBBL and B. Zachaeias (Deut. Chem. Ges. 
Ber., vi, 182). 

Alt, the plants hitherto known to precipitate calcium carbonate from 
natural waters belong to the cryptogamia. The authors now find that 
the large species of Potamogeton do the same. The leaves become 
encrusted with crystalline hydrated calcium carbonate. This they 
have observed to occur in the waters of the Bille, a rather considerable 
stream emptying itself into tbe Elbe near Hamburg. 

A hundred litres of this water contain — erama. 


OaOOa 6*38 

OaSOi 9*71 

Had 6*60 

Insoluble 0*60 


Organic matter and combined water (loss on 
ignition) 

Solid residue found 

* There is an error in these numbers. — ^En. 


J 16-00 


85-09* 

85-00 
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The yellowish water contains numerous hocculi consisting of mud and 
calcareous algae, and deposits these npoii all objects. But the in- 
crustation above referred to is quite independent of this. The leaves 
on the surfaw of the water, as of Foiamotjeto^i mfescens^ do not become 
thus coated, even on their under-surfaces, while the submerged leaves 
become completely encrusted. The formation of the crust is attributed 
by the authors to the absorption of carbon dioxide from the water of 
the leaves. The cause of the non-precipitation on the leaves in contact 
with the atmosphere is obvious upon this view of the matter. 

E. D. 


On the Assimilability of Phosphates. ByH. Joulie (Compt. 
rend., Ixxvi, 681). 

The assimilability of phosphates is, according to the author’s experi- 
ments, proportional to the facility with which they are decomposed by 
ammonium oxalate, and in certain instances to their solubility in acetic 
acid. He finds by these methods that the phosphates of the south of 
France, of the same richness, are more readily assimilated than those 
of the Ardennes, and suggests that agriculturists should direct their 
attention to this matter, since the efficacy of the phosphates depends 
more on this than on the percentage of phosphoric acid actually 
present. 

0. B. G. 


Analyses of Agricnlttiral Materials. By A. YoeIiGeeb 
(J onr. Boy, Agri. Soo. [2], ix, 258 — 268). 

The guano from the Gnanape Islands averaged last year about 10 per 
cent, of nitrogen and 30 per cent, of phosphates ; a few cargoes from 
!Macabi Island had a similar composition. A sample of guano irom 
Patagonia contained 4*42 per cent, of niti'ogen and 22 per cent, of 
phosphates ; it was very damp. Mejillones guano is a valuable phq^- 
phatic guano containing 74 per cent, of phosphates and 0*9 per cent, of 
nitrogen. Guano from Ourayao gave 73 per cent, of phosphates. Both 
these guanos are admirably adapted for the manufacture of superphos- 
phate. Peruvian guano is treated at Hamburg on a large scale with 
small quantities of sulphuric acid to fix the ammonium carbonate; 
samples of guano thus treated gave 21 per cent, of soluble phosphates 
and nearly 9 per cent, of nitrogen. 

Dried meat-fibre, the residne from the manufacture of Liebig’s 
extract, has been impoitied as a manure ; a sample from South America 
contained 12 per cent, of nitrogen, another from Australia 11 per cent., 
a third sample from Hew Orleans, called “Azotene,” gave 11*3 per 
cent. ; the samples gave very little ash. 

A sample of night soil, prepared by Goux’s patent gave 0*94 per cent, 
of nitrogen and 1*31 per cent, of phosphates. 


Br. W. 
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Pure and Mixed Linseed Cake, By A. Voelgeek 
(Jour. Roy. Agri. Soc. [2], ix, 1 — 51). 

Best linseed contains about 4 per cent, of weed-seeds, the amount rising 
to 40 per cent., or more, in inferior and adulterated samples. Of these 
seeds 23 species are described, of wliicb Linmn cathartiouMy Lolium 
teinulentum, SiTiajpis ai'vemis, and Githago segeium are more or less 
injurious, and others, as RapJianus RapJmnistnim and Gameli^ia sativa, 
possess a disagreeable flavour. ISfitrogen was determined in eight 
species. Sitiajpis alhn contained 8*09 ; Camelina satioa, 3*46 ; Siuapis 
glauca, 2*96; Githago segeium^ 2*56; GhenopoJium, 2*56; Genfaurea 
Gyanus, 2*31 ; Lolium temuleutum^ 1*89 ; and 8pergula arvetists^ *90 per 
cent, of nitrogen. 

Baltic linseed generally yields the best feeding cake; the cake is 
darker, more nitrogenous, and gelatinizes more with water than that 
made from Bombay seed. American and Marseilles cake are generally 
pure, but rather hard-pressed; Hungarian and Neapolitan cake fre- 
quently contain oats and other grains. Thin cakes generally contain 
less oil than thick ones. 

Linseed cake is often largely contaminated by the weed-seeds in the 
linseed, and by admixture with other seeds or cakes ; the composition 
of most of the ingredients of mixed cakes is shown in the accompanying 
tables (p. ?68), the ingredients chiefly used as admixtures are marked*. 

Indian rape usually contains so much mustard as to be injurious to 
animals ; in composition it is similar to German rape. Beech-nut cake 
contains a volatile narcotic principle, said to be injurious. Cocoa-bean 
cake is made from the, shells, the kernels being used for chocolate. 
Palm-nut cake is made from the fleshy part of the fruit of the oil-palm ; 
palm-kemel cake is prepared from the kernels of the same fruit. 
Niger, or Gingelly cake, is made from the seed of the Qmzotea oleif&ra, 
Olive cake varies much in composition (compare page 403 of this 
volume). Castor-oil cake contains as much as 8*69 per cent, of nitrogen, 
it is injurious to cattle, but excellent as manure. Curcas beans 
(^JatrvpJia Gurcas), are highly poisonous, but are, notwithstanding, occa- 
sionally found in feeding cakes. Siftings cake is prepared from the 
screenings of dirty linseed. Locust-beans contain half their weight of 
sugar ; cakes containing them are liable to attract moisture and become 
mouldy. The husks of Brassia nuts are acrid, and the cake unfit for 
food. Dari grain is the seed of Andrvpogon Sorghum, Cocoa-nut fibre 
and other ruboish, are also found in feeding-cakes. Foreign ingredients 
are best detected by the microscope; numerous drawings of magnified 
sections are given in the paper. As linseed contains no starch, iodine 
serves to detect bran and st^chy seeds. 

Feeding-cakes which produce poisonous effects, but do not contain 
any of the injurious substances above-mentioned, generally owe their 
action to the mouldy condition of some of their ingredients. 


R. W. 
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PROCEEDINGS 


AT THE 

MEETINGS OF THE CHEMICAL SOCIETY, 

SESSION 1872-73. 


ITovember 7tli, 1872. 

Dr. TTilliamson, Yice-President, in tlie Chair. 

The following gentleman was duly elected a Fellow of tlie Society : — 
Archibald Liversidge. 

The following papers were read : — 

“On the Action of Charcoal on Organic Nitrogen:** by E. 0. 
Stanford. 

“ On Iona Pebbles by B. 0, Stanford. 

“ Mineralogical Notices:” by N. Story-Maskelyne and Dr. 
Flight. 

“ On the Specific Heat of Occluded Hydrogen : *’ by W. Chandler 
Roberts and Dr. C. R. A. Wright. 

“ On a means of Preventing Explosions in Coal Mines : ” by J. A. 
N ewlands. 

“ On some Possible Reactions that yielded Negative Results : ” by 
Dr. C. R. A. Wright. ^ 


November 21st, 1872. 

Dr. Frankland, President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society: — 
Arthur Willis, Robert S. G. Paton. 

The following papers were read > — 

“ On the Standardising of Acids : ” by W. N. Hartley. 

“ On Anthraflavic Acid: ” by W. H. Perkin. 
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December 5lli, 1872. 

Dr. Frankland, President, in the Chair. 

The following gentlemen were dnly elected Fellows of the Society : — 

Kigonari H. Yoshida; Francis H. Hoblor; Sydney Lnp- 
ton; E. W. Prevost 5 Joseph Lainson Wills; Robert William 
Jones; A. Cameron Brnce; John BLollings Mitchell; Philip 
Braham; A. Percy Smith; S. D. Titmas; Thomas Williams. 

The following papers were read : — 

“ On the Hypophosphitos,” and “ On the reducing power of Phos- 
phorus and Hypophosphorous Acids and their Salts : ” by 0. 
Rammelsberg. 

“ N'ew Analyses of certain Mineral Arseniates and Phosphates ; ” by 
A. H. Church. 

“ On the condition of Hydrogen occluded by Palladium, as indi- 
cated by the Specific Heat of the charged Metal; *’ by W. Chandler 
Roberts and C. R. A. Wright. 

December 19 th, 1872. 

Dr. Williamson, Vice-President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society: — 

Alfred Payne; George Combe Stewart; Robert Rout- 
ledge ; George B. Beelby. 

The following papers were read : — 

“ On the Analysis of Water of the River Mahanuddy : ” by E. 

-Hicholson. 

“Researches on the Polymorides of Morphine and their Deriva- 
tives: ” by E. Ludwig Mayer and Di’. 0. R. A. Wright. 

“ Communications from the Laboratory of the London Institution : ” 
by Dr. H. E. Armstrong. 

“ On the Formation of Haphthaquinone by the direct Oxidation of 
Naphthalene; ” by C. E. Groves, 


January 16th, 1873. 

Dr. Frankland, President, in the Chair. 

The following gentlemen were duly elected Fellows of the Socieiy : — 

George Washington Arnott; James Scott McGregor ; Cor- 
nelius A Mahony. 



PROCEEDINGS OP THE OHEMIOAIi SOdETY. 


771 


The following pa];)ers were read : — 

“ Notes on varions Chemical Reactions : ” by Mr. Davies. 

“ On Ethyl-amyl : ” by Harry Grimshaw. 

“The Heptanes from Petroleum: ” by Dr. Schorl emmer. 

“ The Vanadates of Thallium : ” by T. Oarnelley. 

“ On the Formation of Sodium Sulphide by the Action of Hydrogen 
Sulphide upon Sodium Ohloiide at High Temperatures:” by T. 
Kingzett. 

February Cth, 1873. 

Dr. T^illiamson. Vice-President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society : — 
Charles Lees; John A. Bower; Miles H. Smith; George F. 
Schacht; Alfred J. Cownley; Walter E. Koch. 

The following papers were read : — 

“ On the Action of Sodium on Aniline : ” by H. E. Armstrong. 

“ On Authrapurpurin : ” by W. H. Perkin. 

“ Isomerism in the Terpenc family of Hydrocarbons : ” by 0. R. A. 
W right. 


February 20th, 1873. 

Dr. Frankland, President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society : — 

Waldron Shapleigh ; Edward Dillon; John Perry; 
G. Brovnen; T. W. Sheppard; J. 0. Sellars; and H. Y. Loram. 

The following papers were read : — 

“ On the Solidification of Nitrous Oxide ; ” by T. Wills. 

“On Aurin,” by R. S. Dale and 0. Schorlemmer, 

“ Researches on the Action of the Copper-Zinc Couple on Organic 
Bodies. I. On Iodide of Ethyl: ” by Dr. Gladstone ajud A, Tribe. 

“ On the Detection of Ammonia in the Atmosphere ; ” by A. H. 
Smee, juii. 


March 6th, 1873. 

Dr. Gladstone, Vice-President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society ; — 

George Ainsworth; Alexander Bottle; R. J, Deeley; and 
J. W. Montgomery. 

3 H 2 
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The f ollomng papers were read : — 

“ Action of Hydrochloric Acid on Codeine : *’ by 0. R. A. Wright. 

“ On a method of Estimating Nitric Acid : ” by T. E. Thorpe. 

“ Note on a Reaction of the Acetates upon Lead Salts, with remarks 
on the Solubility of Lead Chloride: ” by F. Field. 

“ Observations on the Nature of the Black Deposit in the Oopper- 
Zino Couple: ” by Dr. Gladstone and A. Tribe. 

“ Aju Air-bath of constant Temperature between 100° and 200° C. : 
by H. Sprengel. 

“ On New Processes for Mercury Estimation, and some Observations 
on Mercury Salts : ” by J. B. Han nay. 


Mai'ch 20th, 1873. 

Dr. Frank land. President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society : — 

Andrew F. Crosse; Thomas Fulcher Best; W. Ramsay; 
James William Bantock ; and Frederick Douglas Brown. 

Dr. 0. W. Siemens delivered a lecture “ On Iron and Stoel.^* 


Anniversary Meeting, March 31st, 1873. 

Professor Frankland, President, in the Chair. 

The following Address was read by the President : — 

Gentlemen, 

On behalf of your Council, I have now the honour to lay before you 
a statement of the position of the Chemical Society at the end of our 
thiriy-second year. 

Your Council have again, as at the last Anniversaiy, the gratifica- 
tion to report the continued and inci’easing prosperity of the Society. 
I have once more to record that the addition to our numbers since the 
last Annual Meeting has been much larger than in any former year 
since that in which the Society was founded. Although we have lost 
during the year no fewer than 18 Fellows from various causes, our 
roll of home members still exhibits the large increase of 58 names, as 
shown by the following statement: — 
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ISTtunber of Pellows (Anniversary), Maroh. 30tli, 1872 624 

Since elected, and paid admission fees 76 


700 

Withdra-wn : Robert Mallett, Esq., F.R.S., 1 q 


and A. N, Palmer, Esq / 

Removed on account of arrears 6 

Deceased 10 

— 18 

Number of Fellows March 31st, 1873 682 

Number of Foreign Members (Anniversary), March 30th, 1 qo 

1872 J 

Present number of Foreign Members 32 


Since our last Anniversary we have lost by death the following 
Fellows: — ^Thomas Bloxam, John Cargill Brough, Ernest 
Theophron Chapman, Professor John Hunter, Dr. Leeson, 
F.R.S., Frederick Muspratt, Robert Rumney, B. C. Staples, 
T. Thomas, and J. C. Wilson. 

Thomas Bloxam was born in London in 1836, and received his 
early education at the City^ of London School, where he acted as 
lecture-assistant to Mr. Thomas Hall, the lecturer on experi- 
mental science. After leaving school he devoted Hmself to the study 
of chemistry, under the guidance of his elder brother, and in 1854 he 
was received, through the kindness of the late Professor W. A. Miller, 
into the laboratory of King’s College, where he relieved hLs brother of 
some of his duties as Demonstrator of Chemistry. 

In 1855 the late Dr. G-corge Wilson, then director of the Indus- 
trial Museum of Scotland, nominated Bloxam for tbo appointment of 
assistant chemist, which he held until the death of Dr. Wilson in 
1859, when the appointment was abolished. Those who knew 
Dr. Wilson will easily behevo that he treated his young assistant with 
paternal kindness. 

Returning to London, Bloxam engaged in private practice as an 
analytical chemist, and became lecturer on chemistry at the School of 
Medicine known as Lane’s School, until 1862, when he had the good 
fortune to be recommended by Dr. Atkinson as his successor in the 
appointment of Lecturer on Experimental and Natural Science in 
Cheltenham College. Here Bloxam devoted himself, with only too 
great zeal, to the instruction of his pupils, with whom his genial and 
manly disposition and his love for athletic exercises made him a general 
favourite. 

In July, 1872, he came to town in order to visit his brothers in 
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in London and WoolwicTi, and died very suddenly from an affection of 
ihe heart, whicli seized him in the street. He married, in 18GS, 
Janet^ daughter of Robert Scott, Esq., of Edinburgh, and left two 
children. 

Bloxam was the author of the following papers, read before the 
Royal Society of Edinburgh : — 

“On the composition of the G-lassy Surface of some Yitrified 
Eorts 

“ On the composition of old Scotch Glass 

“Analysis of Craigleith Sandstone;*’ 
and of short communications addressed to the British Association and 
the Chemical Rews. 

Dxudng the last few months of his life he was engaged in a minute 
examination of the Cambray salino spring at Ohcltenliam, having 
evaporated 55 gallons of water for the purpose. His note-book shows 
that he had detected iodine, borocic acid, and lithium in appreciable 
quantity, but only a trace of bromine. Gsesium and rubidium had been 
sought for in vain. 

Thomas Bloxam was elected to the Fellowship of the Chenoical 
Society in 1859, and to that of the Geological Society in 1869. 

John Cargill Brough was born in Pontypool, Monmouthshire, 
February 11, 1834. Eds father was then a brewer and wine merchant 
in that town, and also part owner of a coal mine in the neighbour- 
hood. 

In 1840 Mr. Barnabas Brough was one of the principal witnesses 
for the Crown in the trial of John Frost, the chief instigator of the 
Chartist movement in that district. In consequence, ho became 
exceedingly unpopular among the pitmen and others who had been 
concerned in the outbreak, so much so, that they by degi*ees doseitcd 
the inns which ho supplied, and in a short time his once pvospoi'ous 
business declined, and he was ultimately obliged to leave the town. 

In 1845 Ml*. Barnabas Brough received an appoiniment in the 
office of the Illnsirated Loudon Kews, and John, thou a mere boy, 
became his father’s assistant, and remained for some yoai's in the office. 
I)m*ing that time all his hours were spent in study. Tlio love of 
science developed itself at a verj early age, and many a time was it a 
matter of grave consideration how many pence could be saved out of 
his never too plentiful dinner money towards buying some much 
desired book, matei*ials for expei'imcnts, or admission to a lecture. 

In 1852 he became a clerk in the Audit Office of the South Wostem 
Railway Company, and while in that position became Secretary and 
Librarian of the Literary and Scientific Institution established by tho 
Railway Company for its officials. Here he gave elementai*y lectures 
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on dbeniical and physical subjects. In 1864 he had the misfortune to 
lose his father, and at once had to lend his slender aid towards the 
maintenance of a younger brother and sisters. 

His inclination to literary work caused him in 1857 to resign his 
situation that he might follow literature as a profession, writing articles 
on literary and scientific subjects for various magazines and periodicals. 
In 1859 he published Fairy Tales of Science,” and in 1860 he became 
and continued for ten years editor of the GJiemist and Dmggist^ and in 
that capacity raised the character of the journal immensely. In 1864 
he edited an edition of “ Cooley’s Cyclopsedia of Practical Receipts,” 
and about the same time was elected a Fellow of the Chemical Society, 
having previously trained himself in practical chemistry in the 
laboratory of a friend. In April, 18G7, Mr. Brough started the 
Laboratory^ a journal of physical and chemical science, which, on 
account of its excellence, immediately received the approbation and 
adhesion of most of the scientific men of the day. The particular sec- 
tion of the public to which it appealed was, however, not sufficiently 
numerous to make. the proceeds cover the large outlay necessary for its 
publication, and it proved a commercial failure. During the Exeter 
meeting of the British Association in 1869, in conjunction wdth two 
friends, he published “ Exeter Change,” a humorous brochure, and 
when Nature was first published he wras its sub-editor, but after a few 
months of careful work was compelled by an attack of illness to 
relinquish the post; but he continued to write reviews and articles 
on scientific subjects for several of the leading journals. 

In 1870 he was appointed Librarian and Superintendent of the 
London Institution, a position for which he was eminently fitted, both 
on account of his literary and scientific acquirements, and of his 
natuial courtesy and geniality of disposition. He became exceedingly 
popular with the frequenters of the Institution, doing mucn valuable 
work there, particularly with regard to lectures and examinations- 
During the winter of 1871-2 he gave a course of holiday lectures at 
the Institution on the Philosophy of Magic. 

Mr. Brough had suffered for some years more or less from the 
effects of heart disease, the result of a severe attack of rheumatic fever 
which was nearly fatal to him when a boy, and finally sank on the 7th 
of September, 1872. 

The handsome sum of £2,000 subscribed for the benefit of 
Mr. Brough’s children is an honourable testimony to the universal 
esteem and regard in which he was held. 

Ernest Theophron Chapman was bom at Clapton, March 9, 
1846. Frequent ill health interfered with his regular education, but 
studious and obseivant habits, even as a child, compensated to a great 
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extent for this drawback. His tastes were early directed to chemistry. 
At the age of fourteen, when suffering from inflammation of the eyes, 
he selected Hiller’s “ Elements of Chemistry ” as one of the books 
for his mother to read aloud to him. When fifteen, he was sent to a 
school at Heidelberg, whore he attended the lectures of Professors 
Bunsen and Delffs, and he subsequently studied at the Royal 
College of Chemistry, first under Hofmann and afterwards under 
Prankland. He was also a student at the University of Marburg, 
under Kolbe. Ho contributed the results of numerous i*esearchos to 
the Chemical and Royal Societies, amongst the more important of 
which the following may be enumerated : — 

1. The relation between the products of Gradual Oxidation, and 
the molecular constitution of the bodies oxidised. 

2. Quantitative Analysis by Limited Oxidation. 

3. Limited Oxidation : determination of the Oxygen consumed. 

4. Oxidation of the Acids of the Lactic scries. 

5. On Limited Oxidation by Alkaline Permanganate. 

6. On the Oxidation of Ethyl-orotonic Acid. 

7. Production of Acetic and Propionic Acids from Amyhc Alcohol. 

8. On some decompositions of Mtrate of Amyl. 

9. Hitrous and Nitric Ethers. 

10. Action of Zinc-ethyl on Nitrous and Nitric Ethers. 

11. On the estimation of Nitric Acid in Potable Waters. 

12. On Oaprylic and CEnanthylic Alcohols. 

13. On the artificial production of Pyridine. 

14. On a new Synthesis of Formic Acid. 

He was also the joint author, with Mr. W anklyn, of a “ Practical 
Treatise on the Examination of Potable Waters.” In August, 1869, 
he accepted an engagement in Germany as manager of a chemical 
factory in the Haitz Mountains, a position he retained till the unfortu- 
nate explosion which ended his hfe on June 25, 1872. Of the cause 
of this, nothing is known, beyond the fact that he had been engaged 
in preparing largo quantities of methylic nitrate, to be used in blasting 
and other similar operations as a substitute for dynamite. Three 
workmen who wore with him at the time of the accident also perished, 
and there was no survivor to tell how an ardent worker in science mot 
his early death. For many years he enjoyed but indifferent health, 
which he attributed partly to the inlialation of chlorine when working 
at the Royal College of Chemistry, which occasioned hmmorrhago from 
the lungs, a complaint which would afterwards fi’cquoutly return under 
the influence of any strong excitement, producing great depression 
and prostration of sti*ength. His investigations at Marburg and else- 
where were interrupted fi*om this cause. He had a serious illness 
after going to the factory in the Harlz, but shortly before his death he 
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said his health was better than it had been for some time, and that he 
was happier than he had supposed it possible he could be out of 
England. His early death makes serious deduction from the inyesti- 
gating power of this country. Chemical science can ill afford at the 
present moment to lose from her ranks an original investigator at once 
so active and so successful. 

Mr. John Hunter, whose premature death has been greatly 
regretted by all who knew him, and in whom science has lost an 
ardent cultivator, was the only son of the late Dr. Hunter of Belfast, 
and belonged to a family long connected with the linen industry of the 
Horth of Ireland. He was bom in Belfast on the 23rd of March, 1843, 
and being of a delicate frame of body, his early education was chiefly 
conducted under the parental roof. After passing with distinction 
through the Undergraduate course in Queen’s College, Belfast, ho 
graduated in 1863 with first class honours in the Queen’s University 
in Ireland, and in the same year he gained the Senior Scholarship in 
Chemistry in the Belfast College. While holding this scholarsliip, ho 
began his experiments on the absorbing power of charcoal for gases, 
and published his first paper on that subject. In 1865 he was made 
chemical assistant to the Professor of Chemistry, and in July, 18C9, he 
formed one of the scientific staff in the Deep Sea Exploring Expedition 
under Dr. Carpenter and Dr. Wyville Thomson. Inthefollow- 
ing year ho resigned his situation in Belfast, having been appointed to 
the Professorship of Mathematics and Hatural Philosophy in King’s 
College, Windsor, Hova Scotia. Tins situation he only held for one 
year, having suffered in health from the sevoiiby of the climate. On 
his return to this country ho spent a few months in Scotland, and 
being advised to desist for some time from active work, ho afterwards 
fixed his resulenco in the West of Ireland. His scientific ardour could 
not however be repressed, and he fitted up a laboratory and resumed 
his researches in his new abode. It was hero he wrote his last sciemifio 
paper, which appeared in the Journal of this Society for August, 1872. 
This paper had scarcely been published, when his labours were brought 
to a premature end from an acuto disease of the bi*ain, of which he 
died at Enniscrone on the 13ih September in the same year. 
Mr. Hunter w'as married in 1869, but has left no surviving children. 

Witli the exception of his first paper, which appeared in the “ Philo- 
sophical Magazine,” all his scientific communications were made to 
this Society. His labours chiefly relate to the absorbing action of 
charcoal on gases and vapours, and have greatly extended our know- 
ledge of this impoi*tant subject. In his earlier experiments he 
examined the absoi'bing power of a lai*ge number of dense charcoals, 
chiefly for ammonia and cai'bonic acid. Having found that charcoal 
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prepared from the shell of the oocoa-inzt exceeds all others in absorbing 
power, he nsed this charcoal in his subsequent experiments. 

He made a very elaborate investigation of its action upon a large 
number of vapours at diiierent temperatures, and among other results, 
he found that the relative amount of di^eront vapours absorbed by 
charcoal varies with the temperature. Methylic alcohol, for example, 
is more largely absorbed th$i.n any other vapour between the tempera- 
tures of 90° and 127°, while the vapour of ordinary alcohol is more 
largely absorbed at 159° than that of methylic alcohol. In a later 
paper he examined the effect of pressure on the absorbing power of the 
charcoal. 

Mr. Hunter’s analyses of sea-water taken at various depths, from 
a few feet below the surface to the bottom of the Atlantic, by the Deep 
Sea Exploring Expedition of 1809, were first communicated to this 
Society. As regards the gases, the most remarkable result was a 
large increase in the amount of carbonic anhydride at low depths, 
while the nitrogen and oxygen were at the same time diminished. 
The saline constituents of the sea-water from different depths were 
tolerably constant, with the exception of a specimen which was in dose 
Contact with the bottom of the sea at a depbh of 2,090 fathoms, in 
which a large excess of caldum salts was found. 

Dr. Henry Beaumont Leeson was the son of a solicitor, and was 
bom at Shirland Hall, Nottinghamshire, in 1803. After his school- 
days at Repton, he studied at Oaius and Gonville College, Cambridge, 
where he took his A.M. degree, and assisted Professor Cuming in his 
chemical lectures. He was subsequently entered at Trinity Hall, 
Oxford, and passed the M.D. examination in 1840. Ho pi’aotised the 
profession of medicine in London, w’as placed on the staff of St. Thomas’s 
Hospital, and obtained the fellowship of the Royal College of Physicians 
in 1847. He gave great attention both to teclmictil chemistry and to 
the higher hranches of natural philosophy, was one of the on’ginal 
members of our Chemical Society, and the Treasurer of the Cavendish 
Society. His name appears in the selected list of the Royal Society for 
1849, he having declined to become a candidate for tho P.R.S. till the 
mode of election was changed. He continued as Senior Physician, 
Governor, and Lecturer on Chemistry at St. Thomas’s till 1853, when 
he retired to Bonchurch, in the Isle of Wight, and occupied lumself 
mainly with his duties as a large landed proprietor and justice of the 
peace. His heautiEul house and grounds were the resort, not merely of 
tourists, but of many visitors of European reputation. He was twice 
married, and he continued in good health and activity of mind till last 
autumn, when he died after an illness of but seven weeks’ duration. 

He was a gentleman of singularly original mind and considerable 



PROCEEDINGS OF THE OHEMIOAL SOOIETT. 


779 


learaing, nnmifioent and impulsive, witli strong likings and aversions, 
and great tenacity of purpose. He was many-sided in itis pursuits, and 
would throw his energy, sometimes into his professional or scientific 
studies, sometimes into Freemasonry (he was the Head of the 33rd 
degree, “the Most Puissant Sovereign Sir Knight Dr. Leeson”); 
metaphysical questions, theological studies, and landscape gardening 
would occupy his mind alternately, and late in life he took up astronomy 
and the deciphering of the Moabite stone. His lectures at St. Thomas’s 
were illustrated with beautitul and costly apparatus, especially when 
he discoursed on light or electricity. Indeed, he invented many pieces 
of apparatus of service, especially in crystallography, eleotrotyping, and 
telegraphy by means of light-signals. Unfortunately, he had a great 
disinclination to sit down and write out his discoveries or his theories ; 
and even his “ System of Crystallography,” announced as far back as 
1854, has never been published ; the plates, however, are in existence, 
as well as his fine collection of minerals ; and his series of crystallo- 
graphical models, which gained for him a Council Medal at the Great 
Exhibition of 1851, have been transferred, in accordance with his 
request, to the museum at Oxford. His principal contributions to our 
pi*oceedings were — “ On the Circular Polarisation of Fluids,” “ On 
Crystallography,” and “ On Isomorphism.” 

The leading thoughts of the system by which his name is best 
known, are thus explained by Mr. Samuel Highley: — “Dr. Lee- 
son’s method of treating crystallography was original, being founded 
on the observation of the natuiu*! growth of ciystals and their 
physical chai’acteristics, rather than on the usual purely mathe- 
matical method of treating this subject, and was intended to meet 
the practical requirements of chemical and mineralogical students, 
— ^in other words, ‘the naturalist,’ rather than the mathematician. 
His system may bo thus summarised: — ^He considered that all crys- 
tal forms are refeiTible to four eqiti~axed crystallographic systems, 
viz. ; — The ‘ regtangulae,’ with throe axes at right angles to each ' 
other, as in fluor spar, characterised by neutral optical prpperties, 
with the exception of lamellar polai*isalion, in the case of alum, rock- 
salt, &c., and the unequal doubly refractive properties of cubazitc, 
analcime, &c., duo to unequal strain dependent upon the peculiar form 
of the tiupezohedron, &c. The ‘ oblique,’ with two axes at right angles 
and one ‘ oblique,’ uharacieiised, as in nitre, by hi-^a.'&ioZ polarisation. 
The ‘burusE doublt-oblique,’ with all thine axes oblique, and charac- 
terised by uni-u^sial polarisation, as in calcspar, and the ‘ acute doubly 
OBLIQUE,’ with all three axes oblique, characterised by circular polari- 
sation, as in quartz, amethyst, &c. Each of these four axe-systems was 
also characterised by other specific physical indications. Dr. Leeson 
farther held that each of the four oxe-systems possesses not only its 
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respective prisms, or, as he termed them, ‘ uai-secant ’ forms (that Ls to 
say, each face cnt one axis), biit their respective dodecahedrons or 
‘ hi-secaut ’ forms (in which each face cut tivo axes), and their respective 
octohedrons, or ‘tri-secant* forms (in which each face cuts three axes). 
These are the holohedral forms ; bnt by the enlargement of certain sets 
of fe.ces at the expense of others, their hemihedral forms are produced. 
Each of the holohedral uni-, hi-, and tri-secant forms may have its 
faces multiplied, and so produce '* duplicate * and ‘ re-duplicated * forms, 
such as pyramidal-hexahedral, ti’apezohedi*al, triakisoctohedral, and 
tetracontahedral forms — all of which may have their hemihedral repre- 
sentatives. In fact, each prism contains a series of uni-, bi-, or tri- 
secant pyramids, their duplicate and re-duplicated forms, or their 
hemiheiul representatives. Dr. Lee son considered that all elongated 
or itb-equi-axed forms are entirely refeirible to, and are actually pro- 
duced by, the enlargement of certain sets of faces at the expense of 
others ; also that many bodies occurred in twin or tcsselated forms 
which are characterised by their optical properties. It may here be 
mentioned that the Rev. W alter Mitchell, the well-known crystal- 
lographer, has been (and quite independently) working in the same 
direction, and has arrived at very similar conclusions, opposed as they 
are to the existing theory of the orthodox six systems of erj stallogiuphio 
axes.” 

Erederick Muspratt was the third son of James Muspratt, 
Esq., of Seaforth Hall, near Liverpool. He was bom in the year 
1825. In 1843 he visited the University of Giessen, and after work- 
ing for two years in Liebig’s laboratory, returned home and became a 
partner in the alkali- works of Messrs. James Muspratt and Co., 
managing-^r a time the branch works at Kewton. In the year 1848 
he communicated to the Chemical Society the results of his elaborate 
analyses of Black-ash and Soda-ash, and in the following year, in con- 
junction with Mr. Joseph Dawson, contributed to our Journal a 
paper “ on the Manufacture of Soda and on the Composition of Salt- 
cake, Black-ash, Soda-ash, and Soda- waste.” In 1 851 he retired from 
the business of manufacturing chemist and went out to Austi*alia, 
where he contributed to the colonial journals several papers on the 
cultivation of the vine and the making of wine. Subsequently ho 
returned to England and recommenced business as a manufacturing 
chemist at \Vidnes. He shortly afterwards withdrew from industrial 
pursuits and cunie to reside in London, where he died at the age of 47. 

The late Alderman Robert Rumney, of Manchester, was bom on 
the 9th November, 1812, at Leek, near Kirkby Lonsdale, where his 
&ther held a small farm which had been in the family for many 
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generations. The eldest of seyen sons, Eobert found that they were 
becoming, as he said, “ too thick upon the land,” and be accordingly 
took a situation as farm servant. At the age of 20, being out of 
work, he again, to use his own words, ‘‘ took it into his head that he 
would go and see what was to be done in one of the large towns. 
And so, very much to the grief of his mother, he went out. He 
threw off his clogs and put on his Sunday * shoon,* . and having found 
that there was a cart that conveyed butter all the way from the district 
to a town 70 or 80 miles off, he placed himself on that butter cart, and 
in about a couple of days found himself in that town.” Thus enteiing 
Manchester with nothing but energy and strength, he ultimately be- 
came rich and respected, and only declined nomination to the mayoralty 
on account of failing health. 

Taking a situation as a grocer’s porter, he endeavoured in his 
scanty leisure to improve his education, which had been of the most 
elementary kind. He joined the Mechanics’ Institute, and took out 
from the library a work on the Differential Calculus, an examination of 
which natui*ally convinced him that he had still very much to learn. 
He attended the classes held in the institution, and studied various 
branches of knowledge, including chemistry. The taste thus acquired 
for this science led him, after t^o or three changes, to begin business 
in a small way as a manufacturing chemist, and this was the germ of 
Iiis subsequent commercial success. 

As might be imagined, Mr. Kumnoy was very zealous in the pur- 
suit and communication of knowledge. He became one of the most 
prominent directors of the Mechanics’ Institution to which he owed so 
much of his own education, and he was an ardent advocate of all 
educational schemes for the benefit of his townsmen and the nation. 
His public work in this direction wsiS both great and important. He 
was upon the goveming bodies of Owens College and the Local School 
of Art, and a member of the Manchester School Board, as well as Presi- 
dent of the Lancashire and Cheshire Association of Mechanics’ Insti- 
tutes. In the City Council too, his scientific knowledge made hi-m 
a peculiarly valuable member of Gas, Water, and Health Committees. 

At the suggestion of Dr. Lyon Playfair, Mr. Eumney prepared for 
the International Exhibition of 1862 a highly interesting collection of 
chemicals, &c., illustrating the improvements made in calico-prmting 
and dyeing since the previous Exhibition of 1851. Among the business 
undertakings in which he had an interest, be.sides his own chemical 
works, was a large manufactory of parafBn oil near Chester. 

Mr. Eumney was twice married, but left no children. He died on 
August 28, 1872, after a painful illness of some months* duration. A 
self-made man, he attributed his success to self-reliance and a capacity 
for self-denial, his favourite motto being “ Trust in God and trust to 
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yourself.” Earnest, guileless, generous, and kind, lie will be long re- 
membered by his townsmen for his private charities as well as for his 
public work. 

Benjamin Charles Staples entered at an unusually early age 
the service of the eminent assayers and metallurgists, Messrs. J ohnson 
and Matthey, and having shown an aptitude for figures, Mr. Pcrcival 
Norton Johnson was not long in discovering his talent, and finding 
an employment suited to his taste in the assay offices comiected with 
his business. 

The young assayer found, with the growth of the business surround- 
ing him, that much might be done to simplify the process of working 
out his results, for himself as well as for others of less arithmetical 
ability, and conceived the notion of tabulating his calculations, wliich 
had assumed the form of voluminous detail, in manuscript ; these he 
re-arranged with peculiar accuracy, spending the leisure of some six or 
seven years in the laborious work, and the results were considered so 
trustworthy and of such value that, with the sanction of Messrs. 
Johnson and Matthey, he published them, and they now (as 
Staples’ Tables) form the text-book of the assay offices generally in 
England, those of the Indian and Colonial Mints, and of most foreign 
establishments of eminence connected with the bullion trade. 

After about 25 years’ service with this firm, hlr. Staples was 
elected by them to fill a vacancy occurring in the assay office of 
the Goldsmiths’ Company in January, 18G4f, which he retained until 
his premature death. His ability was there, as in his former sphere 
of wwk, duly appreciated, and the Court elected him a freeman of the 
Goldsmiths’ Company without the usual fees. 

He had been in bad health for some time prior to his death, and 
paying been thrown out of a phaeton, sustained such a serious shock to 
his nervous system that he never recovered from it, and finally suc- 
cumbed to the fatal malady of consumption on the 2f)ch April, 1872, at 
the early age of 45 years. 

THomas Thomas, of Begbrook, Erenchay, near Bristol, T\ho died 
on May 11th, 1872, aged 59 years, was one of the senior partners in 
the firm of Christopher Thomas and Brothers, Broad Plain Soap 
and Candle Works, Bristol. Bom and brought up in the town of 
Llangadoch, Carmai'thenshire, he had very few opportunities of mental 
cultivation beyond those of the ordinary private schools. When 17 
years old, he removed to Bristol, whither his father and oldest brother 
had preceded him, to assist them in caiTying on a small soap-boiling 
business. His active and penetrating mind soon perceived how em- 
pirical were the processes as then conducted, and how great was the 



PROCEEDINGS OP THE CHEMICAL SOCIETY. 


783 


uecessify for systematic knowledge. This he endeavoured to obtain 
by all the means in his power, which were but few, since the conduct 
of the business absorbed nearly the whole of his time. By dint of 
incessant perseverance, however, and undaunted by great difficulties, 
he succeeded in obtaining a considerable knowledge, not only of chemi- 
cal fficts, but also of the general laws of the science, which he was 
most successful in applying in his daily avocation. He collected all 
the standard works on chemistry, and in 1858 was elected a Bellow of 
the Chemical Society. He was rarely able to attend its meetings, but 
was a constant reader of its Journal, and a large contributor to any 
funds raised for special purposes in connection with it, e.g,^ for 
the publication of the abstrat‘ts of foreign papers. Though not an 
original investigator, except in matters connected with his business, 
which developed very rapidly under his direction, he was keenly alive 
to the investigations of others, which he appreciated with the true 
spirit of the scientific man. 

Of his private worth, of the estimation in which he was held in 
Bristol, and of his great amiabiliiy of character, this is perhaps not 
the place to speak. It is believed that the extreme mental activity of 
his earlier manhood laid the foundation of the disease of the heart 
which ultimately terminated his existence. 

J. Chapman Wilson was born at Leeds in the year 1882. He was 
apprenticed to a chemist and druggist in that town, and availed him- 
self of the special inducements of his calling for self-instruction in the 
elements of chemistry. He removed to London, and after a lapse of 
two or three years became connected with the weekly newspaper press. 

This engagement afterwards led him to undertake the editorship of 
the Cheshire Observer^ which he held for about two years. In the year 
1860, Mr. Wilson took up an engagement more atlractive to him than 
literary occupation, and more in accordance with his deeply-rooted 
love for chemistry. He became science master at the very lai'ge boys* 
school conducted by the late Mr. Dove, near Halifax. The curriculum 
was arranged so as to appeal to the practical ideas of manufacturers 
and others desiiing that their sons should be trained with direct 
i*efcrenee to the future callings for which they were destined. Large 
numbers of boys were daily instructed in practical chemistry and the 
applications of analysis, and many of these are now filling influential 
positions requiring chemical knowledge. Mr. Wilson was highly suc- 
cessftil as a teacher, and continued this congenial occupation until the 
year 1865. He availed himself of the opportuniiy of passing a short 
session in the laboratory of the Pharmaceutical Society for the sake of 
some special work under the guidance of the director, Dr. Attf iel d. He 
then settled in his native town as an analytical chemist, and was soon 
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afterwai'ds appointed Lecturer on Chemistry at the Leeds School of 
Medicine. 

Mr. Wilson’s last illness rras the result of a misadventure. In the 
summer of 1869 he accompanied some fiiends in an excursion to the 
valley of the Wharfe, the party visiting the narrow gorge known as the 
Strid, not unfrequently crossed by a hazardous leap. In re-crossing, 
Mr. Wilson missed his footing, and naiTowly escaped dro\\Tiing; but 
the result of the submerfion was disease of the lungs, which, after 
fluctuations that excited hope, ended fatally on November 1, 1872, in 
the forty-fl.rst year of his age. 

Ml*. Chapman Wilson was modest and unassuming, and free from 
all trace of censoriou&nes in his contact with others. His professional 
work was executed with a conscientious fidelity and accui*acy that 
seemed for him the confidence and esteem of both pupils and clients. 

These are the losses which the closing year leaves us to deplore ; 
but, on the other hand, your Council have to congratulate you, not only 
on the i*apid increase in the aggregate number of your Fellows, but on 
what is of still more importance, the greatly increased number of 
original communications which have reached us during the past twelve 
months. At our last anniversaiy it was my painful duty to comment 
upon the diminishing energy with which chemical research was being 
prosecuted in this country, as exhibited by the diminishing number of 
communications contributed to the Society dm*ing the previous five 
years. I took occasion to remark that this phenomenon could not be 
attributed to the increasing difficulty of chemical research, because the 
progi'ess of original investigation in other countries exhibited extra- 
ordinary activity. It is to bo hoped that in our case this diminishing 
originality reached its lowest depression in the year 1871-72, when 
only 22 papers were presented to the Society. At all events it is 
gratifying to find that the year ending to-day exhibits a strong rebound 
from the lethargy of its predecessor, no fewer than 58 papers having 
been communicated to us by their authors since our last anniversary — > 
a number which exceeds that received in any previous year of the 
Society’s existence. 

The following is a list of the papers read at our meetings from. 
Maiuh Both, 1872, to March 31st, 1873 : — 

I. “ On Benzyl Isocyanate and Cyanurate: ” by E. A. Letts. 

II. “ On a Compound of Sodium and Glycerin : ” by E. A. Letts. 

III. “ On the Carbonic Acid in the Sea Water:” by Professor 

Himly. 

IT. “ On the Influence of Pressure on Fermentation,” Paart I. : by 
E. T, Brown. 
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V. “On the Electrolysis of Sugar Solutions: ’’ by H. T. Brown. 

VI. “ On the Determination of the Solubility and Specific Gravity 

of certain Salts of Sodium and Potassium: ” by D. Page 
and A, D. Keightley. 

Vn. “An Examination of a recent Attack upon the Atomic Theory: ” 
by R. W. Atkinson. 

Vin. “ iNTotes from the Laboratory of the Andersonian University, 
Glasgow: ” by Dr. T. E. Thorpe. 

EX’. “ On the Transformation-products of Starch : by 0. O. 
Sullivan. 

X. “ On a Remarkable Salt Deposited from the Mother-liquors 
obtained in the Manufacture of Soda : ” by Dr. E. T. 
Thorpe. 

XL On the Composition of Ceylon Jargons : ” by M. H. Cochran. 
XIL “ On a Double Sulphide of Gold and Silver: ” by M. Pat- 
tison Muir. 

XIII. “ On the Solvent Action of various Saline Solutions upon 
Lead:” by M. Pattison Muir. 

XIV. “ On the Magnetic Sand of Mount Etna : ” by J. B. Han- 
nay. 

XV. “ New Tests for some Organic Fluids : ” by J. A. TVanklyn. 

XVI. “ Dendritic Spots on Paper: ” by A. Liversidge. 

XVII. “ On Chinoline and Leucoline : ” by C. G. Williams. 
XVIII. “ On some Derivatives of Chinoline ; ** by James Dewar. 

XIX. “ Action of Phosphoric Acid on Moi*phine : by Dr. 0. R. A. 
Wright, 

XX. Note “ On a Secondary Colouring Matter produced in the 

Preparation of Alizarin from Anthracene : ” by W. H. 
Perkin, F.R.S. 

XXI. “ On the Effects of Temperature on the Absorption of Gases 
by Charcoal: ” by John Hunter. 

XXII. “ On the Nitration-products of Dibromojihenol-sulphonie 
Acids : ” by Dr. H. B. Armstrong and F. D. Brown. 

XXm. “ On Bromophenol-disulphonic Acid : its behaviour towards 
Nitric Acid and Bromine ; ” by Dr. H. E. Armstrong. 

XXIV. “ On the Formation of Substituted Niti*ophenol-sulphonic 
Acids : ” By Dr. H. E. Armstrong and F. D. Brown, 

XXV. “ On the Action of Charcoal on Organic Nitrogen : ” by 

E. C. Stanford. 

XXVI. “ On Iona Pebbles: ” by E. 0. Stanford. 

XXVII. “ Mineralogical Notices:” by N. Storey-Maskelyne, 

F. RS., and Dr. Plight. 

XXVIII. “ On the Specific Heat of Occluded Hydrogen : ” by W 
Chandler Roberts and Dr. 0. R. A. Wright, 
voii. xm. 8 I 
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XXIX. “ On a Means of Preventing Explosions in Coal Mines; ” 
by J. A. ISTewlands. 

XXX. “On some Possible Bieaotions that yielded Negative Re- 
sults : by Dr. C. R. A. Wright. 

XXXI. “ On the Standardizing of Acids : ” by W. N. Hartley. 

XXXH. “ On Anthrafiavic Add : ” by W. H. Perkin, E.KS. 

XXXTII. “ On the Hypophosphites : ” by Professor 0. Ram- 

melsberg. 

XXXIY. “ On the Reducing power of Phosphorous and Hypophos- 
phorous Adds and thdr Salts : ” by Professor 0. Rammels- 
berg. 

XXXV. “ New Analyses of certain Mineral Arsenates and Phos- 
phates : ** by Professor A. H. Church. 

XXXVI. “ On the condition of Hydrogen occluded by Palladium, 
as indicated by the Specific Heat of the charged Metal : ” by 
W, Chandler Roberts and Dr. C. R. A. Wright. 

XXXVII. “ Analysis of the Water of the River Maliaiiuddy ; by 
B. Nicholson. 

XXXVIII. “ Researches on the Polymerides of Morphine and their 
Derivatives by E. Ludwig Mayer and Dr. C. R. A Wright. 

X XXi X. “ Communications from the Laboratory of the London In- 
stitution.” No. 8. Derivatives of j8-dinitrophenol. — No. 9. Action 
of Bromine in presence of Iodine on Trinitrophenol. — Ro. 10. 
Preliminary Notice on lodo-nitrophenols : by Dr. H. E. Arm- 
strong. 

XL. “ On the formation of Naphthaqninone by the direct Oxidation 
of Naphthahn; ” by C. B. Groves. 

XLI. “ Notes on varions Chemical Reactions : ” by Mr. Davies. 

XLII. “ On Ethyl-amyl : ” by Harry G rimshaw. 

XLni. “The Heptanes from Petroleum; ” by Dr. Scborlemmer. 

XLIY. “The Vanadates of Thallium: ” by T. Cam ell ey. 

XLV. “On the formation of Sodium Sulphide by the action of 
Hydrogen Sulphide upon Sodinm Chloride at BGgh Tempera- 
tures : ” by T. Kingzett. 

XZiVI. “ On the action of Sodinm on Aniline : ” by Dr. H. E. 
Armstrong. 

XLVII. “On Anthi-apurpuim by W. H. Perkin, E.R.S. 

XILVni. “Isomerism in the Teipeue Family of Hydrocarbons:” 
by Dr. 0. R. A. W right. 

XLIX. “On the Solidification of Nitrous Oxide: ” by T. Wills. 

L. “On Aurin: ” by R. S. Dale and C. Scborlemmer, F.R.S. 

LI. “ Researches on the action of the Copper-zinc Conple on Organic 
Bodies^. T. On Iodide of Ethyl : ” by Dr. Gladstone, F.R S., 
and A. Tribe. 
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LII. “ On the Detection of Ammonia in the Atmospliero : ” by 
A. H. Smee, jim. 

LIIL “Action of Hydrochloric Acid on Codeine:*’ by Dr. C. 
R. A. Wright. 

IjIV. “ On a Method of Estimating Hitric Acid : ** by T. E. 
Thorpe. 

LV. “ ITote on a Reaction of the Acetates upon Lead Salts, with 
remarks on the Solubility of Lead Chloride: ” by F. Field. 

LYI. “ Observations on the Nature of the Black Deposit in the 
Copper-zinc Couple: ’* by Dr. Gladstone and A. Tribe. 

LYII. “ On an Air-bath of constant Temperature between 100^ and 
200° C. :*’ by Dr. H. Sprengel. 

LYin. “ On new Processes for Mercury Estimation, and some Ob- 
servations on Mercury Salts : ” by J. B. Haunay. 

In addition to these original communications read at the meetings of 
the Society, we are indebted to our foreign Member, Professor Canniz- 
zaro, and to four of our Fellows for lectures which excited great in- 
terest and attracted large audiences. The following are the titles of 
these discourses : — 

1. “On the Chemistry of the Hydrocarbons:** by 0. Schor- 

lemmer, F.R.S. 

2. “ On the Manufacture of Iron and Steel : ** by B. Riley, Esq^. 

3. The Faraday Leotui*e : — “ Considerations on some points of the 

Theoretic Teaching of Chemistry;** by Professor Canniz- 
zaro. 

4. “ On Deacon’s Method of Obtaining Chlorino as Illustrating some 

Principles of Chemical Dynamics: ** by H. Deacon, Esq. 

6. “ On Iron and Steel: ** by 0. W. Siemens, D.O.L., F.R.S. 

The increased activity of British chemists in the prosecution of 
original research, as testified by the augmented number of papers com- 
municated to the Society, is a most gratifying feature in the history of 
the past year, especially when the peculiar discomugements under 
which research labours in this countay are taken into consideration. 
It must not be for a moment imagined, however, that we liave in this 
important matter taken the position which we undoubtedly ought to 
occupy, as the nation holding the first place in wealth, trade, manufac- 
tures, and state revenue. The statistics of experimental discovery 
show that we are at present very far from the attainment of such a 
position. I have on a previous occasiou expressed the opinion that the 
chief cause of this deplorable result is the non-i*ecoguition of experi- 
mental i-eseai'ch by our universities. Further inquiries into the 
conditions under which degrees and honours in expeiimcntal science, 

S I 2 
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as giycn here and elsewhere, have only served to deepen my conviction 
that the progress of physics, chemistry, and biology is intimately bound 
np with the nature of the training prescribed by the governing bodies 
of universities for students of these sciences ; and that, until a profound 
change is made in the awarding of prizes and the granting of degrees 
in science in this country, we shall look in vain for any substantial im- 
provement in the prosecution of experimental investigation. 

Under these circumstances it is very gratifying to find that the 
authorities of Trinity College, Cambridge, propose, at the Fellowship 
examination in 1874, to offer a Fellowship for adequate proficiency in 
natural science, to be tested not only by examinations, but by the depo- 
sition of any papers that the candidates may have published, con- 
taining original observations or experiments, or discussions of scientific 
questions, or any similar matter in manuscript. The papers must be 
accompanied by a statement as to what portions of the matter are 
claimed as ori^nal. It is announced that the examination will be 
chiefly in chemistry, physics, and biology, and it is understood that in 
awarding the Fellowship, great weight will be attached to the original 
dissertations sent in by the candidates. Such an innovation in the 
award of Fellowships will be followed with great interest by all who 
have the progress of scientific discovery at heart. Let us hope that it 
will inaugurate a new era in the university life of this country. 

In conclusion, Gentlemen, having now completed the biennial 
period of service as your President, permit me, in surrendering this 
chair to my successor, to thank you most sincerely for the honor which 
you conferred upon me in electing me to that office. I feel strongly 
how imperfectly I have performed the functions of such a position ; 
but my interest in the Society does not terminate with the vacation of 
this chair, and it is my earnest wish to be able, in a more humble 
capacity, to serve the Society more usefully than I have been able to 
do during the past two years. 


The Treasurer then made his financial statement, after which the 
Society proceeded to the election of the Officers and Council for the 
ensuing year. 

The following is a list of the Officers and Council : — 

Fresident — W, Odling, M.B., F.R.S. 

Tice-Fresidenfs icho have filled the office of Fresidemt , — Sir B. 0. 
Brodie, Bart., F.R.S.; Warren De la Rue, Ph.I)., F.R.S.; 
B. Frankland, D.O.L., F.R.S.*; A. W. Hofmann, U.O.L., F.R.S. ; 
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Lyon Playfair, P]i.D., C.B., P.R.S. ; A. W. Williamson, PI1.D., 
P.R.S. ; Colonel P. Torke, P.R.S. 

Vice-Presidents, — Debus, Ph.D , F.R S. ; A. Yernon Harcourt, 
M.A., P.R.S. ; H. E. Roscoe, Pb.D., P.RS. ; Maxwell Simpson, 
PhD., P.R.S.; J. Stenbouse, LL.D., P.R.S. ; A. Yoelcker, Pb.D., 
P.R.S. 

Other Members of the Gouncil. — B. Armstrong, PI1.D. ; 

A. Crum Brown, D.Sc. ; Dugald Campbell; B. Divers, M.D. ; 

B. P. Duppa, P.R.S. ; A. Dupr 4 , Ph.D. ; G. C. Poster, P.R.S. ; 
M. Poster, M.D., P.R.S.; H. McLeod; Peter Spence; Hermann 
Sprengel, Pb.D. ; Thomas Stevenson, M.D. 

Secretaries, — W. H. Perkin, P.R.S., and W. J. Russell, Ph.D., 
P.R.S. 

Foreign Secretary, — ^H. Muller, Ph.D., P.R.S. 

Treasurer, — P. A. Abel, P.R.S. 

After the names of the Officers and Council for the ensuing year 
had been announced from the chair, votes of thanks were proposed to 
to the President, to the Officers and Council, to the Auditors, and to the 
Editor of the Journal and Abstractors. 
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April 3, 1873. 

Professor Odling, President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society 

E. H. Fison ; 0. T. Kingzett ; Alonzo J. Rider ; Roland Finch ; 
William Morgan; Henry Richardson; William Andrew Prout. 

The following papers were read : — 

“ On a Method of Determining the Specific Oravity of Liquids with 
ease and great exactness: ” by H. Sprengel. 

“ Researches on the Action of the Copper-zinc Couple on Organic 
Bodies. Ho. 11. On the Iodides of Amyl and Methyl: ” by J. H. Glad- 
stone and A. Tribe. 

On Oymenes j&^om Various Sources : by 0. R. A Wright. 

“ Action of the Acid Chlorides on Hitrites and Hitrates : ” Part I — 
“Action of Acetic Chloride : ” by H. E. Armstrong. 

April 17, 1873. 

Professor Odling, President, in the Chair. 

« 

The following gentlemen were duly elected Fellows of the Society 

James Hughes; Henry Tylston Hodgson. 

Dr, Debus delivered a lecture on the “ Heat produced by Chemical 
Action.” 


May 1, 1873. 

Professor 0 dling. President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society : — 
Isidore Bernadette Lyon; John Henry Baldock. 

The following papers were read : — 

“ On a Hew Class of Explosives ; ” by H. Sprengel. 

“ On Zirconia; ” by J. B. Hannay. 

“A Hote on Pyrogallate of Lead and on Lead Salts:” by 
W. H. Deering. 

May IS, 1873. 

Professor Odling, President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society: — 
William Henry Greenwood; Walter Hills. 

Dr. H. E. Armstrong delivered a lecture on “ Isomerism.” 
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June 5, 1873. 

Professor Odling, President, in the Chair. 

The following papers were read : — 

“ On the Dioxides of Oalcinm and Strontium : ” by 
Conroy, Bart. 

“ A Ifew Ozone Generator: ” by T. Wills. 

“On the Behaviour of Acetamide with Sodium-alcohol 
W. Hartley. 

“ On Iodine Monoehloride : ” by J. B. Hannay. 

“ On Triferrous Phosphide : ” by Dr. Schenk. 

“ On Sulphur Bromide: ” by J. B. Hannay. 


Sir Jom 




by 


June 19, 1873. 

Professor Odling, President, in the Chair. 

The following gentlemen were duly elected Fellows of the Society: — 

Archibald Kitohin; Walter Odling; James Bmmerson 
Reynolds; Robert Wild. 

The foEowing papers were read : — 

“ Researches on the Action of the Copper-zinc Couple on Organic 
Bodies. III. On Hormal and Isopropyl Iodides by J. H, Glad- 
stone and A. Tribe. 

“On the Influence of Pressure on Fermentation. Part II. The 
Influence of Reduced Pressure on the Alcoholic Fermentation:” by 
Horace T. Brown. 

“ On Cymene &om different sources optically considered:” by J. H. 
Gladstone. 

“Hote on the Action of Bromine on Alizarin;” by W. H. Perkin. 

“ On some Oxidation and Decomposition Products of Morphine 
Derivatives:” by E. L. Mayer and C. R. A. Wright. 

“ On the Decomposition of Tricalcic Phosphate by Water :” by R. 
Warington. 

“On the Hature of some Derivatives of Coal-tar Oresol:” by 
H. E. Armstrong and S. Field. 

“ On a Hew Tellurium Mineral, with Hotes on a Systematic Mineralo- 
gical nomenclature by J. B. Hannay. 

“Hote on a Relation among the Atomic Weights by J. A. R, 
Howlands. 
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Donations to the Library. Session 1872-73. 

“ The Royal Society’s Catalogue of Scientific Papers/’ Vol. VT. : 
from the Royal Society, 

Michael Paraday ” : by Dr. J. H. Gladstone : from the Author. 

“A Manual of Metallurgy : ” by G. H. Makins : from the Author. 

“Mineral Phosphates and Pure Fertilizers:’’ by Dr. Campbell 
Morfitt : from the Author. 

“ Memoir of Sir Benjamin Thompson, Count Rumford, with Notices 
of his Daughter: ” by George E Ellis : from the American Aca« 
demy of Arts and Sciences at Boston. 

“ The complete Works of Count Rumford,” published by the Ameri- 
can Academy of Arts and Sciences at Boston : from the Academy. 

“ Traite des Derives de la Houille, applicables k la production des 
Matieres colorantes : ” par E. Girard et G. de Laire : from the 
Authors. 

“ Sur les Derives acides de la Naphtylamine : ” par D. Tommasi : 
from the Author. 

“ Notices Chimiques et Ciistallographiques de quelques Sels de la 
Glucine et des M4taux de la C^rite : ” par C. Marignac : from the 
Author. 

“ Observations sur les Critiques dont le Oalorimetre-^mercure a 6t6 
I’objet: ” par P. A. Favre : from the Author. 

“ Sursaturation : ” par C. Tomlinson : traduit de TAnglais sous la 
direction de M. I’Abb^ Moigno : from the Abbe Moigno. 

“Centieme Anniversaire de I’Acad^mie Royale de Belgique:” 
2 Tomes : from the Academy. 

“ Die Aufgabe des chemischen IJnterrichts mit Bezug auf die For- 
derungen der Wissenschaft* und der Praxis;” vonB. Erlenmeyer: 
from the Royal Bavarian Academy of -Sciences. 

Periodicals : — 

“ Philosophical Transactions ” for 1872 : from the Royal Society. 

“ List of Officers and Fellows of the Royal Society for 1872 : ” from 
the Royal Society. 

“ Quarterly Journal of Science,” 1872-73 : from the Editor. 

“Pharmaceutical Journal and Transactions,” Third Series, YoL HE : 
from the PharmaceutLcal Society. 

“Journal of the Society of Arts,” 1872-73 : from the Socieiy. 

“ Chemical News,” 1872-73 : from the Editor. 

“The Photographic Journal,” 1872-73: from the Photographic 
Society. 

“Memoirs of the Royal Astronomical Sodety,” Vol. XXXIX., Part 
II (1871-72) ; from the Society. 
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“ Monthly Tfotices of the Eoyal Astronomical Society,” 1872-73 : 
from the Society. 

“ Animal Report of the Conncil of the Royal Astronomical Society 
for 1872 : ” from the Society. 

“Quarterly Journal of the Geological Society,” 1872-73: from the 
Society. 

“ l^atnre,” 1872-73 : from the Editor. 

“Year-book of Pharmacy,” 1872 : from Professor Att field. 

“ Proceedings of the Royal Institution of Great Britain,” Vol. VII, 
Part I : from the Institnition. 

“ The Practical Magazine,” Nos. 1, 2, 3 : from the Editor. 

“ The Telegraphic Jonmal,” Nos. 1 and 2 : from the Editor. 

“Report of the Royal Cornwall Polytechnic Society for 1872:” 
from the Society. 

'* Communications to the Monthly Meetings of the Yorkshire Philo- 
sophical Society, 1872 : ” from the Sodely'. 

“ The Canadian Jonmal,” December, 1872 : from the Canadian In- 
stitate. 

“ Proceedings of the Academy of Natural Sciences at Philadelphia,” 
1872 : from the Academy. 

“Proceedings of the American Philosophical Society,” Jnly to 
December, 1872 : from the Society. 

“ Third and Ponrth Annual Reports of the Geological Survey of 
Indiana, made during the years 1871 and 1872 : ” by B. T. 0 ox, State 
Geologist : from the State of Indiana. 

“ The American Chemist,” 1872-73 : from the Editor. 

“ Les Mondes,” 1873 : from the Editor. 

“ ReTue Scientifique,” Nos. 27, 28 : from the Editor. 

“ Bulletin de PAcademie Royale de Belgique,” Tomes xxxi — xxxiv 
(1871-72) : from the Academy. 

“ Annuaire de TAcademie Royale de Belgique.” 1872 et 1873 : from 
the Academy. 

“ Memorie deli’ Accademia delle Scienze dell’ l&tituto di Bologna,” 
Serie 3, Tomo I, e Tomo II, Eascicolo 1 : from the Academy, 

** Rendiconti dell’ Accademia delle Scienze dell’ Istitnto di Bologna,” 

1871 — 72 : from the Academy. 

“ GKomale di Scienze naturali ed economiche dell’ Istitnto tecnico di 
Palermo,” Tomo II, Fascicolo 1 : from the Institute. 

“Beriohte der deutschen Chemischen Gesellschaft zn Berlin,” 

1872 — 73 : from the Society, 

“ Denkschriffcen der El^serlichen Akademie der VTissensehaften 
(mathematiseh-naturwissenschaftliche Klasse),” Slter and 32ter Band. 

Siianmgshenohte der Khiserlichen Akademie der 
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(matliematisch-natui \\ ibsenschciftliclie Klas^e), Eibte A-b heilung 
b4tei Band, Zweite Abtheilnng G4tei mid r>5tei Bind 

“Begistei 7XL den Bimlen 5b — 61 dn Sit/ungcsb^iiclite ’ fiom 
the Lnpeiial Academy of ‘tscitnce*^ at Yicnna 

“ Abhandlnngen dei EZomglich bieyciischen Akademie dbi Wissen- 
schoften (mathematisch natniwibsenscliaftliche Klasse), ’ liter Bind 
Eistei Theil fiom the Academy 

Yeihandlungen dei phy&ikxlisch-medicmischen GeaePsi^ha^t za 
Eilangen, ’ 4ter Theil fiom the Society 

Yieiteljahrschrift dei natmfoibchenden Gebellscha'Tb ii Zuiich 
16tei Band fiom the Society 

“ Kongl Yetenskapb Akademiens Handlings,” ISu^, ISdl, and 1S70 
from the Royal Academy of Sciences at Stockholm 

“Ofzei&igtaf Kongl Yetejbkips Akid-'m enss Eoihinllingai,” ISGl, 
lS7o fiom the Royal Academy of Stie ces it Stockholm 

“ Joninal of the RuS‘»iin Chemical Society,* 1S7 j, Kos 1 — 5 fi im 
the Society 

“ Pioceedings of the Medico Phdisoph cil Soc ety of AnsUidim, ’ 
1871 — 72 fiom the Society 

^‘BuPetin of the Chemical Society of Prague,** Paits 1 and 2 fiom 
the Society 
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XXXIL — 0}i a JSfeiD Class of Uxjpilosives which are Non-exjfloshe during 
their Manufacture^ Storage, and Tra/nsjpoH. 

By Hermann Spbengel, Dr. phil. 

Mr. Alfred Nobel’s important discovery of effecting the explosion 
of “ nitroglycerin and other analogous substances *** by detonation, or 
(to quote his own wordsf of 1864), “ The detonation of explosive bodies, 
either non-inflammable, or which may be ignited without explosion by 
spontaneous decomposition of a small portion of their mass, thus pro- 
ducing an initiative explosion, which spreads of itself,*’ instituted a 
new era. in the history of explosives. 

The detonation of nitroglycerin in the form of dynamite, “ under all 
conditions of confinement or non-confinement, by means of a strong 
fulmioating cap,”f by the same discoverer in 1867, who then stated 
that “ the principle for its action lay in the sudden development of 
a very intense pressure or shock ;”§ the happy application of this 
principle by Messrs. Abel and Brown in 1868, to the detonation 
of “ gunpowder, gun-cotton, and other explosive compounds (except- 
ing nitroglycerin and dynamite), when in an xmconfined state,” || and 
my own experiments with their results^ in 1871, may all be regarded 
as the natural development of Mr. Nobel’s first discovery. 

The views which guided me in making these experiments were the 
following : — 

A shell, conbrining common air, may be made to explode, either by 
placing it in a vacuum or in a heated chamber, under the ordinary 
atmospheric pressure, provided that the difference of pressure thus 
established is greater than the resistance of the shell. If we adopted 
means of firing a cannon inside a room the atmosphere of which was 
as dense as the gases generated by the combustion of tlie gunpowder, 
no explosion (properly speaking) could ensue, and the projectile would 
remain at rest. 

This illustrates that an exjplosion is the sudden release of that force 
which kept together or compressed the molecules of gaseous matter, 
ever ready to repel and disperse each other to an almost infinite 

• Vide A. KobeVs English patent, No. 1813, July 20fch, 1864 f Ibid. 

t Vide A. NobcRs English patent, No. 1345, May 7th, 1867. § Ibid. 

II Vide E. A. Abel and E O. Brown’s English patent, No. 3115, October 10th, 
1868. 

T T.aea Sprengel’s Engluli patents, No 821, April 6th, 1871, and No. 2642 
October 6th, 1871 * 
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degree.* Both the solid and liquid state of matter may be yiewed as 
the limit of this compressibility, and explosives are those solids and 
Hquids which can be made to assume suddenly the gaseous state. 
Heat, or arrested motion transformed into heat, appears, as a rule, to 
be the cause of these sudden decompositions, which in most cases are 
simply sudden combustions of compounds arranged so that the products 
of combustion shall be gaseous either wholly or in part. Still we are 
acquainted with a variety of highly explosive compounds, which contain 
either so little oxygen that their explosiveness can hardly be attributed 
to sudden combustion as the only reason (such as Howard’s fulminating 
mercury, C2Hg(N02)]S’, Bro die’s peroxide of acetyl, O^HgOi, Ber- 
thelot’s acetylene copper (02HGu3)20, Grriess’s nitrate of diazobenzene, 
0 eB[ 4 N’ 2 .HN 03 , &c.), or which contain no oxygen at all (such as Du long’s 
chloride of nitrogen, ClsN, iodide of nitrogen, I 2 HN, &c.). An explosion, 
like that of iodide of nitrogen, started by the gentle touch of a feather, 
may be viewed as similar to the tumultuous boiling over of a super- 
heated liquid, seemingly produced by a grain of sand thrown into it. 
Iodide of nitrogen and its congeners ought to be gaseous at common 
temperatures. At any rate, the fettered tension existing in one or more 
of their gaseous constituents, suddenly exerts itself, and the cause which 
loosened this bond seems to be, in most cases, heat or arrested motion. 

The relative volume of gas thus formed, depends, in the first instance, 
on the total or partial gasification of the explosive, and in the second on 
the degree of temperature imparted to the same. Taking 0 ’003 665 as 
the average expansion-coefficient of gas, an increase of every 273® C. 
will effect an expansion in the volume equal to the total amount of the 
evolved gas when measured at 0®. Hence it is quite the same, as far 
as regards the pressure, whether an explosive evolves a greater amount of 
gas and less heat, or proportionally a smaller amount of gas and more heat. 
Both tho amount and the degree of heat generated by these sudden 
combustions, depend to a not inconsiderable extent on the chemical com- 
position of the combustible, and may, in this way, be raised or lowered, 
e.g , in burning by the same weight of oxygen hydrocarbons differing 
in composition.t Still the maximum of heat, both in amount and in 
degree, which is conceivable, cannot be attained in practice, on account 
of our inability to supply pure or elementary oxygen in either a solid or 
a liquid form. We are, therefore, compelled to have recourse to a form 
in which it is combined already with another element or with a group 
of elements, but combined so loosely that their mutual adhesion may 
suddenly be su<?pended by an initiative explosion in the presence of 
hydrogen or carbon, which elements, for the sake of their cheapness 

* Tide H. Spren gel’s Besearcbes on the Tacuum Chem. So6.y [2], iii, 

p. 20, 1865). 

t Tide Bunsen’s Grosomehische g Terbremuiiffserschanunffen der Gase, 
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and on acoonnt of their yielding the least obnoxious products of oxi- 
dation, are, for practical pm*posos, the most suitable oombustibles that 
can be employed. These vehicles of oxygen, however, oven when 
themselves gaseous after combustion, are objectionable because they are 
seldom generators of heat, and thus cool the other products of com- 
bustion. The potential energy resulting from such a chemical reaction 
appears mainly to depend on the suddenness of the combustion ; on the 
varying proportions of hydrogen and carbon in the hydrocarbons, 
which may be employed ; on the density or specific gi*avity of the explo- 
sive thus formed; and especially on the mimtnt of otcytjeii mailable for 
the conversion of hydrogen and carbon into water and carbonic acid. 


A survey of oxygen-compounds (more or loss connected with this 
subject) led to the following table, which shows tho total amount of 
oxygen they contain, and the oxygon available for combustion : 


Name. 


Peroxide of hydrogen . 

Water 

Nitric acid 

Nitric anhydride 

Carbonic add 

Peroxide of Hthium ? . 

Oxalic acid 

Nitric peroxide 

Tetranitromethaue . . . 
Sidphuric add ....... 

Perchloric acid 

Trinitroglycerin 

Nitrate of ammonia. . . 

Cun cotton 

Nitrate of sodium . . . 
G?iimtroaeetonitril . . . 
Poroxido of acetyl , . . 

Acetic add 

G-lvcerin 

jSilica 

Nitrate of urea 

CeUuiose 

Picric acid 

Nitrate of potasbium . . 
Olilorate of potassium. . 

Cyanic acid 

O^anurioacid 

Oyamellde 

f^lminuric odd 

Peroxide of manganese 
Nitnite of diazobenzene 

Nitrobenzene 

Iodic acid 

Pbcnul 

Fulmiuatmg mercury . . 
Ghiirooul 


Pormula. 

Total 0 in 
100 . 

Availnblo 
in 100 . 

£ 2^3 

9]i-l 

47-0 

H3O 

88*8 

— 

HNOa 

76 -a 

63 -5 

NsO. 

74-0 

74-0 

OO3 

72-7 

— 

LiwOg 

71-1 

36 *5 

. 

71*1 

— 

NO3 

09-5 

69*5 

O(sros )4 

65 -3 

65 -3 

U.S04 

66*3 

? 

HCIO, 

63*6 

65-7 

0^ ^ 2 ) 3O3 

63*4 

43 *3 ? 

Nil4N03 

60 *0 

50 ‘0? 

Oo1T7(NO.)A 

50 *3 

33 ’3 ? 

N<iN03 

50*4 

47‘0 

03(NO3)sN 

54 *5 

5 (.*5 

04llo0t 


13 *5 ? 

CafljOa 

53 '3 

? 


53 a 

1 ? 

SiOa 

51 *0 


H,N2C0,11N08 

! r>j *4 

33 -5 

CoirinOs 

*10 ■ 1 

H 

CfilfsCNOalaO 

0 

41 *0 

KaNOa 

47*5 

39 *0 

KaOlOa 

30*3 

30 *3 

CNflO I 



Q 3 N 3 II 3 O 3 ! 

37*3 

y 

CsUsNaOs J 



MuOg 

36*7 

18 3 

C6n4N.»,nN03 

28*7 

33 0 

0,U,(NO^ 

20 *3 

20 *3 


33 *0 

33*0 

ObUoO 

17 -L 

y 

C 5 jII»(NOa)N 

H *3 

11*3 

OnlliiOp 

10-0 

y 
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This table illustrates that the total amount of oxygen in a compound 
is by no means a criterion of the amount available for combustion. To 
decide upon this amount is in some oases a matter of doubt, especially 
when we have to consider the availablencss of the constitutional oxygon 
in organic compounds, such as in cellulose, glycerin, acetic acid, 
charcoal, &c., or .when we have to face cases of isomerism, such as are 
represented by cyanuric and folminuric acid. Does the oxygen in 
them, or a portion of it, take part in the combustion ? If the explosion 
of gun-cotton and nitroglycerin is merely the sudden combustion of 
carbon and hydrogen at the expense of the oxygen, supplied by the 
three molecules of nitric peroxide, misitiires may be formed which con- 
tain (with reference to the foregoing table) more available oxygen than 
these powoiful explosives, and therefore ought to surpass them in 
effect. 

Led by the idea that (as a rule), an explosion is a sudden combus- 
tion, I have submitted a variety of mixtures of oxidising and combns- 
tible agents to the violent shock of a detonating cap. Those mixtures 
were made in such pro]50i*tions, that their mutual oxidation and deoxi- 
dation should be theoretically complete. 

In all my experiments, I used that form of percussion cap which has 
boon described in Messrs. Abel and Brown’s patent, and consists in a 
conical metallic tube of about the siaso of a goose-qnill 5 (x cm. (21") 
long, and containing 0*65 gram (10 gi*ains) of fulminating mercury. 
Such a cap was pushed over the end of a slow-match or miner’s safety- 
fuse, and the capped end, in some cases free, in others surrounded 
by a thin glass tube 10 cm. (4") long and sealed at the end, W 4 xs thou 
placed in the middle of the mixture expected to bo explosive. By 
igniting the other end of the fuse, tho fuhninato was made to deto- 
nate, to shatter its envelopes, and to spend its energy upon the explo- 
sive mixture, which was placed in an <»pcn, wide-mouthed ghuss-bottlo, 
containing ffom 20 to 100 grams at a time. 

On wfcndiig to tho foregoing table, the reader will be ivuiinded that 
peroxide of hydrogen is tho liighcsL oxygon-com 2 )ound known, wln'le 
nitric anhydride is tho compound which contains tho largest amount of 
oxygen available for combustion. But as this comjjoimd, as well as 
tho next two, nitric peroxide and totonitrom ethane ai-e, at pivsonl, on 
account of their nature and their clilHoult prepm’-atiou, mere chemical 
cm*iositios, my attention iiatuiully turned to tho fourth, to Hitric arld^ 
which is a choai^ and common article of commerce. Thus 1 found that 
(subject to certain conditions), a variety of organ h dissolved 

in nitrie aoid of ahouf 1*5 sp. gr., eaplode by detonafum. 

Hydrocarbons aftbrd us the most suitable combustible agents that 
can be dissolved ; but as their solution in nitric acid is attended with 
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a violent cTiemical reaction and a considerable evolution of beat, owing 
to the formation of nitro-componnds, it is preferable to dissolve these 
nitro-componnds themselves. Phenol, for instance, when incnutionsly 
added to nitiic acid, raises the temperature of the mixture io the point 
of ignition, while trinitro-phenol used in its stead, lowers the tompora- 
tni*e so considerably, that the two may be used as- a very effective 
ireezing-mixture. 

Most instructive is a study of the elementary composition of these 
mixtures compared side-by-side with that of known explosives, such 
as gun-cotton and nitroglycerin. Here follow a few : — 

1. Nitrobenzene, OnH (NO^) = 28*08 
Nitric acid, 5(HN03) = 71 92 

100*00 


Elementary composition before 
explosion. 


Supposed. compo<dl ion afior 
explosion. 


0 

... = 16-44 

CO,.. 


H ... 

. , . . = 2-28 

H,0 

....= 20-66 

N .. 

....= 19-18 

U..., 

- 19-18 

0,... 

. . .= 62-10 




100-00 


100-00 


2. Trinitrophenol, C6H3(N02)30 = 58*3 

Nitric acid, 2|(HN03) .... = 41*7 


100*0 

Elementary composition before 
explosion. 

C = 18*33 

H = 1-43 

N = 19*97 

O = G0*27 


100*00 


3. Gun-cotton, CbH7(N0^)306. 


Elemcntaiy^ composition before 
explosion. 

0 = 24*24 

Supposed compobition after 
explosion. 

CO, = 56*52 

H,. 

== 2*36 

H,0, 

= 21-24 

N.. 

= 14*14 

W... 


0.. 

- 59*26 

C... 

- 9-10 


100 00 


100-00 


Supposed composition after 
explosion. 


CO,... 

...= 67-20 

H,0. . . 

. ..= 12-83 

If 

. . . = 19-97 


IftO'OO 
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4. Trinitroglycerin, CjH 6 (N' 02 ) 303 . 


Elfimontapy composition before Supposed composition after 

explosion. explosion. 


0... 

— 15-H6 

COi 

. = 68*18 

H.. 

= 2-20 

HiO.. 

.= 19-80 

W... 

= 18*60 

N 

. = 18-60 

0... 

= 63-46 

0 

. = 3-52 


100-00 


100-00 


These analyses show that my mixtures leave no nselebs remnants, no 
carbon as in gun- cotton, no oxygon as in nitroglycerin, though of 
course the decompositions are actually not so simple as represented 
here. But it is evident that the elementary composition of mixtures 
can be modified, while that of chemical compounds is unalterable and 
rigid. By increasing or decreasing the weight of the hydrocarbon, we 
may utihso all available oxygen and produce either caibonic oxide or 
carbonic acid, or a mixture of both, in other words, wo may produce 
more gas and less heat or less gas and more heat, as in common gun- 
powder, by means of altei*iug the pt»oporlion of charcoal. 

The nitrohemene mixture of tho above composition oxxdodos with 
intense violence if fibred by a detonating fuse. Niti‘obenzGne is freely 
soluble in nitric acid, from which it seijaratos again when diluted with 
water to about 1-42 sp. gr. Some heat is evolved at tho beginning of 
tbo mixing ; hcnco larger quantities require to bo cooled. I iioticod a 
rise to 60® iu mixing 26 c.o. Dinitrobenzeuo would probably lower tho 
temperature- The mixture has the apjioaranco of nitric acid, tliough 
tho addition of 28 per cent, of nitrobenzene seems to render tho acid 
loss volatile and less hygroscopic. When incorpomtod with infusorial 
earth, it bums with a palp flame like dynamite, but less briskly. No 
sign of cxplosivouess was noticed while burning. T found it very 
dilficult to elTect its explosion by concussion when siimll pellets of tho 
pliistic mass, wmpt up in tinfoil, were placed on an anvil. Quu-rotton 
and NoboTs dynamites tmitod in a like manner exploded on a far 
lighter blow. Tbo explosion of 36 grams of tho liquid, contained in an 
open glass bottle, which was placed on a plate of wrought-inin G*6 mm. 
(;i") thick, produced a deep and fractured indent, wliile tho explosion 
of a disc of compressed gnn-cotton (36 grams), placed on another paH 
of tho same plate, produced an indent loss deep and not fractured. 
Tho same quantities (36 grams) of tho nitnibenzene mixture, of gun- 
cotton and of nitroglycerin, exploded on planks of pine-wood, 7’G cm. 
(3") thick, produced in all three oases pretty nearly tho same efieots. 
The w^ood became pei’foratod and splintered. It is to bo regretted that 
VOS. XXVT. 3 K 
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no exact metliod yet exists for comparing tlio force of dotoiiating 
explosives. 

The following considerations lead mo to think tliat my acid explo- 
sives ought to surpass in force any others hitherto known. 

Since we have to regard five equivalents of oxygon in the niti’o- 
benzene-mixture as unavailable, or as united already with the hydrogen 
of the nitric acid in the form of water, and since we may rt*gard in a 
lilra sense three equivalents of oxygon in nitroglycerin, viz., that 
derived fi*om the glycerin (a ti'iatomic alcohol), wo find that in the 
nitrobenzene-mixtui'o there remain 52*07 per cent., in tho Jiitroglycorin 
42*3 per cent, of oxygen available for combustion, of which, however, 
only 38*77 per cent, can be utilised for W'ant of fuel. As potential energy 
stands in correlation to heat evolved and oxygen consumed during a 
combustion, I am perhaps justified in regarding tho above figures as a 
rude measure of force for these two explosives. Consequently, I expect 
that the force of nitroglycerin will be to that of nitrobenzene acid— 

as 38*77 to 52*97, or 
as 100 to 130*6. 

In taking 1 equivalent or 2 parts by weight of binitrobenzene and 4 
equivalents or 3 pai*ts by weight of nitric acid, the available oxygen of 
the mixture rises to 53*3 per cent. 

How this or any of the following mixtures behave when kept mixed 
for a length of time I am unable to state, as I always exploded tbom 
soon after mixing. A small addition of water scorns to destroy their ex- 
plosiveness. At least I failed nnder the above conditions fco explode tho 
niti'obenzene-mixture, when tho nitric acid contained loss than 95 per 
cent, of the monohydrate. Oonfinemoiit of tho charge and a sirongoi* 
fulminating cap might perhaps allow a greator dilution with walm*. 
The high specific and latent heat of water, absorbing the initial hcMit, 
which is evolved by the explosion of the detonator, may be the explar- 
nation of this non-explosivonoss. I cannot help conned ing t,ho 
remarkable explosiveness of fulminating moron ry with tho fact IJiat llio 
specific heat of mercury is 30 times loss than that of water. JBVlniiiiat- 
ing mercury contains 70 per cent, of mci'cury. 

Bunsen {GasometriHclie Mathoden, p. 258) diluting by degrees ex- 
plosive gas-mixtures with incombustible ones, made the observation 
that the explosiveness of the mixed gases suddenly ceased at a vory 
sharp limit. 

Pici'ic acid (58*3 parts) is freely soluble in an equivalent quantity of 
nitric acid (41*7 pai*ts). During solution (as mentioned before), tho 
temperature sinks so low, that the glass in which tho is made 
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soon becomes frosted. Liko tbo former mixture, it explodes with very 
great violence when fired by a doLonaior. 

Excluding one-sixth of the oxygen of the nitric acid, and likewise 
the oxygen, dei*ived fi’om the phenol, there remain 60*92 per cent, 
available for combnstion. 

Be it noticed here that picric acid alone contains a sufficient amount 
of available oxygen to render it, without the help of foreign oxidisers, 
a powerful explosive when fired by a detonator. Its explosion is almost 
unaccompanied by smoke. 

In evidence of the intense heat which is generated by the combus- 
tion of these mixtures, I may relate the following fact : — A machine- 
pressed cartridge, made of brass, having a length of 4'8 cm., a diameter 
of 1*8 cm., and a weight of 11*4! grams, was charged partly with sport- 
ing powder (0*66 gram, or 10 grains), partly with 1*3 gram (20 
gi*ains) of sand, moistened wiUi (scarcely 0*66 gram) of the above 
niti'o-piorio acid, the sand resting on the powder. The ciu*tridgo with 
a bullet was then introduced without delay into the cold barrel of a 
breech-loading Martini -Henry riilc and discharged. On exlraoting 
the case, the upper half of it w^is found to have completely lost its 
shape- It had become molted, while pai*tiolos of sand, which had boon 
retained in the oai*tridgc, appeared to be fused togothor as if struck by 
lightning. 

It is obvious that a great variety of oombustiblo agents may bo used 
in place of the two above mentioned. Though it is proferablo for the 
sake of a thorough mixture, that a complete solution should take place, 
this docs not appear to bo absolutely necessary , as E saccooded in 
exploding a mixture which was made % adding — 

17*4 ports of iiaphthaloiio to about 
82*6 „ nitric acid 


100*0 

The mixture thus formed is semi-fluid in couse(j[ucnco of holding in 
suspension a mioro-cryslallino x>i*<-‘«ipitato. 

The same reason which led to the use of nitro-benzeno in proforonoo 
to benzene, suggests the use of partially oxidised compounds from the 
alcohol and fatty acid seiics. I regret that on this point I have not 
any trustworthy experiments io offer. 

An aceto-nitno acid mixture would have w consist of— 


Acetic acid 02Hi02 = o7‘8 

Nitiio acid l^HlSrOa) = 62*7 


100*0 

8 K 2 
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Elcmentaiy compo&iiion beforo 
oxplobion. 

0 = 14*92 

H = 8*47 

N = 13*03 

O = 67*63 


100*00 


Supposed coiMposiiion aflcr 
cxplosiou. 


00 , = 54*84 

H,0 :?= 31*23 

N = 13*93 


100*00 


Shoxild a mixinire of niirie and acoiio acid prove to bo iLon-oxplowvo, 
it would bo an interesting piece of evidence in favour of the imporianco 
of the molecular arrangement in an explosive compound. Be it re- 
membered, that Brodio’s peroxide of acetyl (P7i/7. Tmm,^ cliii, 1863) 
is one of the moat violent explosives known. The composition and 
near relationship of acetic acid (1) and peroxide of acelyl (2) : — 


a.) 

\° 

(a 0*HjO 1 

OsH,Oj 

[o. 

0....=' 

40*0 

0 ....= 

40-7 

H. . . . = 

6*6 

b:....= 

5-0 

0 = 

63*4 

0 = 

64-3 


100-0 


100-0 


leads one to expect that a mechanical admixture of available oxygen 
would impart to acetic acid the explosiveness of its peroxidisod 
radical. 

The choice of oxidising agents is far more limited than that of com- 
bustible ones, especially when we reqnii*c a perfect gasification of the 
compound. Among these ammonium uitraU (NJIiNTO)) is the next 
that ought to arrest our attention, as it is composed of — 

N . . . . = 36 corresponding N. . . . = 36 

SE . • • • = 6 to HgO. - = 46 

0.-..= 60 0 =20 

100 100 

It is to be regretted that this substance is hygroscopic, otherwise it 
might be used with advantage as an admixture to or as a substitute for 
potassium nitrate in common gunpowder. Air-tight caitiridgos and an 
incsorporation with a non-volatile hydrocarbon as fuel for those 20 per 
cimc. of oxygen, which are not claimed by the hydrogen of the ammo- 
nium, would meet this difidculty. 
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I fotuid that an admixture of ammoniam-nitrato to sporting powder 
increased the initial velocity of projociilos as follows : — 

Weight of Weight of Weight of Initial velocity per 

sporting powder. NH 4 NO 3 powder. bullet. second. 

4*92 gram. — 31*49 gram 410 m. 

3*69 „ 4 - 1*23 gram (rt) 31*49 „ 431*5 m, 

2*46 „ -f- 2*46 „ (b) 31*49 „ 452*2 m. 

(a) consisted of 100 NH 4 ITO 3 + 7*5 lamp-black 

(b) „ 80 „ -f 15 dogwood-charcoal. 

The ammonia-xwwder was mixed (before being put into the cartridge) 
with the sporting powder, of which a small portion had been retained 
to surround the percussion cap. The velocities of the bnUets were de- 
termined by means of Le Bonlenge’s chronograph. 

In substituting nitrate of urea (mixed with saltpetre) for its con- 
gener nitrate of ammonia, I perceived no acceleration of the bullet. 
Nitrate of urea, be it remembered, contains no water of crystallisation 
and is a perfectly stable and non-hygroscopic salt. 

Nih'oglycerin may be regarded as another oxidising agent of com- 
plete gasification. Containing as it docs an excess of 3*52 per cent, of 
oxygen, it has been proposed elsewhere* to utilise this oxygen by 
adding the proper equivalent of fuel. Thus — 

100 nitroglycerin require 1*156 naphthalene, or 
100 „ „ 8*03 picric acid 

to break up into N, H 3 O and 002 , or 

100 nitroglycerin require 14*09 naphthalene, ov 
100 „ „ 706*16 picric add, or 

14'16 „ „ 300* 

to break up into N, H 2 O and CO. 

As acidity in nitroglycerin is anxiously avoided as a supposed cause 
of undesired and unforeseen explosions, the admixture of an organic 
base, such as aniline, which is freely soluble in nitroglycerin, may servo 
the double purpose of neutralising any acid that may bo gonoraiod by 
a slow decomposition, and of burning tho surplus oxygon which exists 
in nitroglycerin. 

Relinquishing tho attempt to obtain total gasification, we return 
again to explosives which are nearly related to common gunpowder, as 
their oxidising agents ai*e salts with a non- volatile base. 

* Vide H. Sprougei’s English patent. No. 2612, Oot. 6 tli, 1871 ; and Bertholot, 
Sur la Eorce de la Poudre et dee Mati^res Explosives [ 4 J, xriil, 

p. 265, 1871). 
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Foia^siuni chJorato is tlio iii’st that has to bo moiitionod. Ji fimmlms 
detonating explosiues wlion mixed with almoaf energ orgmiie suhatnnee. 
Such at least was my exporicnco, when J subjocied suiall ])()viu)iis of 
these mixtures to concussion between iron and iron. As ilio mixinpf 
of potassium-chlorate with combustible sabstancos — at least with solid 
ones — is a notoidously dangerous operation, I him^ to avoid friction, 
availed myself of comhustbble liquids, which, when hronght info contact 
withporoTis cahes or lumps of potassinni-chlorute, are absorbed quietly 
and without rish. These lumps or cakes maybe formed by pressing 
into moulds the powdered chlorate, slightly moistened with water. 
After drying they possess the cohei’ency of lump-sugar, and their 
porosity depends upon the fineness of the powder and the degree of 
compression which they have subsequently undergone. These have 
to be regulated by the volume of the liquid required to bo absorbed, 

^ When subjected to the detonation of 0 65 gram of fulminating mer- 
cury, these cakes appeared to be non-explosive, unless the liquid 
absorbed contained a certain amount of sulphur or a nitro-compouiid. 
Thus, for instance, they exploded — 

Host violently with carbon bisulphide, 

„ „ nitrobenzene, 

Violently with i benzene + i carbon bisulphide, 

„ carbon-bisulphide saturated with naphthalene, 

Very wdl with phenol dissolved in carbon-bisulphide, 

Well with f petroleum + ^ carbon-bisiilphide, 

IVot well with petroleum saturated with sulphur, 

„ with benzene satui*atcd with 6uli)hur. 

The benzene mixture (without the sulphur) did not explode. 

Sulphur seems to be sparingly soluble in hydrocarbons ; still there 
are exceptions, snch as naphthalene, which dissolves it more readily. 
If the decomposition of the carbon-bisulphide mixtuiu should take pi iwjo 
as follows : — 

2(K:C103) + eSa = 2KC1 4- CO., + 2^0*; 

100 potassium-chlorate would require 31 carbon-hi sulphide. I ob- 
served, however, that less carbon-bisnlplnde (from 15 to 20 parts) gave 
better results, implying the formation of sulphuric acid. 

Such a mixture, used in open granite quarries for blasting, proved 
to be about four times as effective as the same weight of gunpowder. 

Though the benzene mixture (without the sulphur) did not explode 
under the above conditions, the great similarity which exists between, 
concussion and detonation, suggests that all subsiancos which may bo 
exploded by concussion may likewise be exploded by dotouaiion, sufli- 
cilitly powerful. In fact I found, that when I surromided ih>6 perciminn 
cap with an envelope of gunr cotton, its dpfonafing poire r, Him afrenglhened 
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or rniHf {plied, had the effect of eAplodlmj In n most mt iff act onj 'niann^cr 
mixtures of potassinm^chlomtoi^ which nmimued neither aidplinr nor a 
mtro^cooipoinid, tuch as he^neiie, pet rote im, ami phenol niMtres. These 
in the form of cakes weighing HO gi'ams, exploded with great energy 
when I subjected them unconfined to the detonation o£ 15, 8, and 7 
grams of gun-ertton^ 

The practical significance of this fact is obvious. 

We owe to Mr. Abel the interesting discoveiy (Phi. Trans., clix, 
1869) that not only the quantity but likewise the quality, i.6., the 
chemical composition of the detonating agent plays an important part 
in the propagation of an explosion. Future experiments will show 
how confinement and the united influcnco of quantity and quality 
in the detonator will effect combustible mixtures which have hitherto 
been considered as non-explosive. 

The reaction which takes place between potassium-chlorate and 
benzene may in its simplest form be represented thus : — 

Composition before Supposed composiUon after 

exi»losion. explosion. 

5KCIO3 4- aHo = 5K:C1 4- 0CO3 -h m,o. 
Equivalent weights 613 4- 78 = 373 4- 264 -h 54 

^ 88-71 -H n-20 = 53*98 +38^4- 7*81 ^ 

100 solid {gaseous 

I did not notice any tendency to explosiveness wdicn the above cakes, 
charged wdth the combust iblo liquid, ^yovo set on fire. 

As in the acid mixtures so hero, a groat many mutations are povssiblo. 
Potassium-chlorate may be paidly (or perhaps tobilly) rophiccd by 
potassium- or sodium-iutrjiie. The liquid hydrocarTwns mentioned 
above may be rcjdaccd either pai*tly or totally by such which are not 
volatile. Fat, bitumen, rosin, or a solid hydi^oearhon may be used ol* so 
low a melting point that it boconios practical do to charge* the oxidising 
cakes with them while in the fused state. As carbon in the fbiin of 
charcoal, graphite, or diamond shows a ditFerentp atlinity for oxygon, so 
hero tho nsc of a hydrocarbon, or of any other C(«nhiistible liquid diffimti 
to inflame, will lower the tendency which eoiiipouuds of potaijsium 
chlorate have to explode. 

At tlio conclusion of ilus iiitroductoi’y inquiry some allusion should 
bo made to tho aspect of the foregoing subject from a practical ]x>int of 
vit*w. It is true that objections may bo raised against the us(3 of some 
of the foregoing explosives. The acid-mixinres are liygroscopie and in- 
convenient to handle, on accoimi of tho corrosive ]>ropertios of nitxio 
add. Tt is also not easy t.o find a suitable material out of which to 
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make tho caj^tridges. We bave to choose hotwocii. glass, stoneware, 
iron, and (when in the form of dynamite) pcvliaps paraffin-paper. 
Still it remains to bo seen wheiher the advantages accniing ri*oni their 
use will not outweigh these disadvantages. In cheapness, power, and 
safety they compare favourably with other explosives now in use. The 
oxidising cakes or grains^ when impregnated with •oily liquids, ai’O pro- 
tected against the action of water. It should be borne in mind that 
^ths of all explosives made (including common gunpowder) are used 
for blasting, and that the valuable properties of common gunpowder as 
a propelling agent are not requii*ed for mining operations. Hero wo 
want (with few exceptions) the strongest and the cheapest force. 
Hence my belief in a futnro for the above explosives. The great 
progress which of late years has been mado in tlio mannfaeturo of 
chlorine promises to lower the price of the ohloratos, and nitric acid 
must always be cheaper than nitro-componnds. 

Lastly, thongb not least, to avoid the danger of a spontaneous explo- 
sion of these compounds duiing their manufacture, storage, and li*ans- 
port, w& can Tcbc^ apart the oxidkmg from the conibastihh atjeni, unfit 
their ohemieal (mnhmation is to take place in obedience to the will of man. 
I am aware that this way has been pointed out before, and has been 
abandoned as impracticable 5 but formerly both the oxidising and the 
combustible agents were solids. I^^ow, however, we have two liquids, 
or a liquid and a solid, rendering their admixture easier. 

1 feel justified in laying some stress on this point, as it appears to 
me to be the only path capable of conducting us through the opera- 
tions necessary for the production and use of these dangerous explo- 
sives in absolute safety. 


XXXIII . — The Dioxides of Oalrunn and Htronlinni. 

By Sir John Oonroy, Bart., M.A. 

Although the existence of peroxides of calcium and strontium has 
been known for a considerable time, the fact having been aimouncod 
by Thenar d iir 1817, I am not aware of any account of tho proporiies 
OP composition of these substances ever Laving been publisboil, and 
therefore beg to lay before the Society an account of some oxporimonis 
I have lately made. 

It is usually stated that lime and strontia, uuliko baryta, do not 
absorb oxygen at a high temperature ; but in order to establish tho fact 
that no absorption took place at any temperature, I phicod fragments of 
iime and strontia in the sealed ends of pieces of bent combust ion- tube, 
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whicli were filled with oxygen and placed over morcnry in such, a 
manner that if any absorption took place it could bo observed ; the 
ends of the tubes containing the lime and strontia were heated in a 
sand-bath placed over a largo bnn&en burner, and subsequently directly 
by the flame of the burner, till a temperature was reached at which the 
glass began to fuse; but no absorption took place in either tube, although 
in a similar tube in which some baryta had boon placed, and which 
was heated in the same sand-bath, the oxygon was readily and com- 
pletely absorbed at a moderate temperature. These three tubes were 
placed side by side in the same sand, and dipping into the same trough, 
and were many times heated and allowed* to cool, the temperature being 
canned a little higher on each occasion. 

Sir Benjamin Brodie (Fhil, Trails,^ 18G3, p. 409) states that ho 
has ignited lime and strontia with potassium chlorate, but did not suc- 
ceed in obtaining any liighcr oxide of cither metal, although in the case 
of baryta this process is an easy method of obtaining a crude peroxide 
of barium. 

As has been mentioned before, the existence of peroxides of calcium 
and strontium was first announced by Thonard, who obtained the 
hydrates of these oxides in the tern of shining scales, when he added a 
solution of hydrogen peroxide to lime or strontia water do 

Ohimie^ viii, 1817, p. 312). 

“ Quoiqn’il en soit, lorsque I’on verse un exces d’eau do baryte dans 
Pacide nitrique on Tacide hydrochloriquo exigent, et a plus forte raison 
sur-oxig6n6, il so forme un prccipite cristallin d’hydrate do deutoxido 
de barium. Co pr6cipit6 est tres-abondant en paillettes nacr6os ot pou 
solubles dans Teau. Oolle-ci d. 10 dcgi‘6s le decompose ot le transform© 
en gaz oxigeue ot en baryte on protoxide de barium. La strontiane ot 
la chaux sent susceptiblos d’etre sur-oxidees toutes deux de mf^mo quo 
la baryte, par les acidcs sur-oxigcncs. L’hydrato do dontoxide do 
strontium rcssomblo beaucoup a celui do barium ; cclui do chaux est 
en paillettes plus fines.” 

In order to repeat his experiments T enusod some sodium por«>xide 
to ho propai’cd by healing me! allies sodium in a flask through which air 
carefully freed from carbon dioxide and moisture, and then pure and 
dry oxygen were passed, until the sodixim w4Xr completely converted 
into peroxide. (Oomparo Mr, A. Voruou llarcourt’s paper, GJmn, 
8oc, e/., XV, 2C)7.) 

This substance affords a ready means of preparing these dioxides, as 
on the addition of an aqueous solution of sodinm peroxide to the solu- 
tion of a salt of strontium, the hydi»ated dioxide of that metal forma in 
shilling scales having a poai'ly lustre. With calcium tlie case is some- 
what diffei'cnt, as when a neutml or alkaline solution of sodium 
poroxido is added to the solution of calcium salt, the hydrated dioxide 
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of tluB metal is thrown down in the foirn of an oxtromclj finely divided 
white precipitate. It appeal’s almost impossible io obbiin ilie hnbsiance 
pure in this form, as, in addition to its being exceedingly dini(‘nli io 
filter from its finely divided condition, it decoin 2 )osoh vc'iy vt*adily. 
When, however, a considerable excess of lime water is suldod to a solu- 
tion of sodium peroxide rcndei’ed acid by hydrogen niti'ate, the dioxide 
forms slowly in scales somewhat similar in appearance io the oon*e- 
sponding strontitmi compound. 

Galcimi DiosDide. 

The calcium peroxide obtained in this manner was well washed and 
dried on blotting-paper, a shoot of gntta-poroha being folded round the 
paper to preserve the peroxide fi’om the air. 

Sir Benjamin Brodio has shown that hydrogen peroxide and 
potassium permanganate decompose each other, an equal amount oE 
oxygen being given up by either substance. Tliis reaction afibiHled 
an easy means of estimating the amount of oxygen contained in the 
peroxide of calcium and strontium when dissolved in a dilute acid. 

Three preparations of calcium peroxide obtained in tbo bolorc- 
mentioned manner gave the following results on analysis : — 

ISTo. 1. *0993 gram 'of the peroxide gave *0625 gram of calcium 
sulphate. 

*1257 gram of the peroxide gave *0784 gram of calcium 
sulphate. 

*0674 gram of the peroxide reduced 12*05 c.c. of a solution of 
potassium permanganate, of which 1 c.c. = *0003022 
gram of oxygon. 

*0859 gram of tho peroxide reduced 16*45 c c. of the same 
permanganate solution. 

1^0.2. *11*23 gram of tho pcTOxide gave *0688 gram of cnlciinn 
sulphate. 

*1053 gram of the peroxide gave *0016 gram of cal<Mum 
sulphate. 

*1214 gimii of tho peroxide reduced 23*95 c.c. of tho same 
poiTtnanganate soluliou, 

*0891 gi'om of the peroxide wdneod 17*2 c.c. of Iho same 
pennanganato solution. 

‘0545 gram of the peroxide reduced 10*7 c.c. of iho same 
permanganate solution. 

2Sfo. 3. *134D gram of tho peroxide gave *0858 gram of calcium 
sulphate. 

*0637 gram of the peroxide reduced 12*7 c.c. of iho same 
permanganale solution. 
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Wlicn tho hydratod calcium peroxide is heated in a cuircnt of dry 
carbon dioxide, the whole of tho water is driven off, together with 
half the oxygen contained in tho substance, and calcium carbonate is 
formed. 

■4588 gram of tlio peroxide was placed in a weighed silver boat 
and heated in a combustion-tube by a small bun&en burner, whilst a 
current of dry carbon dioxide was passed over the substance, and the 
water collected in a weighed calcium chloride tube; *2106 gram of 
carbonate and 'SOI? gram of water were obtained. These numbers 
agi’ee best with a substance, having for its composition Ca 02 . 8 H 20 . 

‘ Gdicorotical. Prep. 1. Prep. 2. Prep. 3. 

CaO . . 66 25-92 25*91 25 68 25*22 25*28 26*00 25*?0 

0 .... 16 ?*40 6*79 6*93 7*14 6*09 7*11 7-22 — 

8 HA. 144 66*66 _ _ _ — — 65*76 

The hydrated calcium peroxide decomposes slowly when it is allowed 
to i*emain in the solution from which it has been precipitated, but 
when dry, provided it is kept from tlio air, or rather from tho carbon 
dioxide contained in it, it is a stable substance. 

Wlicn tho hydrate of calcium peroxide is heated to about 100 ° in a 
current of diy air free from cai*bon dioxide, the subsianco loses its 
crystalline appearance, the water it contains is diivon off, and 
anhydrons calcium peroxide is left in the form of an extremely light 
and very pale buff-colonred powder. It is scarcely, if at all, soluble in 
water, but dissolves readily, without any evolnlion of oxygen in dilnto 
acids, even in hydingon acetate. It is also soluble in ammonium 
cliloiide, but not in ammonium hydrate. 

(1.) *1869 gram of tho hydn»tc was heated in a weiglied silver boat 
which was placed in a piece of conibnstion-iuho heated in a water-hath, 
and air carefully dried and fiH'O from carbon dioxide was passeil over it 
for half an hour, the temperature of ihe bath being 100 "* ; the hydrate 
lost '1213 gram, and *0639 giiitn of tho rosnliaut suhstanco rodnct>d 
32*75 c.e of a solution of permanganate, of which 1 ae. contained 
*0003622 gram of oxygon. 

( 2 .) *691j 0 gram of the hydimte hcaiotl to 100 ° for an hour lost *0612 
gram, and *0i>l3 gram of tho residue rednoed 16*2 c.e. of tho permanga- 
nate solution. 

(3).) *0914 gram of tho hydrate hoatod to 100° for an liour, lost 
*0590 gram, and *0306 gram of the rosidno rednoed 15*4 c.e. of pei»- 
mauganato. 

(4.) *1116 gram of the hydrate heated to 128® for an hour, lost *0722 
gram, and *0380 gram of the rcsidito reduced 19*8 c.c. of permanga- 
nate. 

These numbers give the percentage loss of weight in ihe four cases 
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as (1), 64-90; ( 2 ), 65-10; (3), 64-55; (4), 64*69, and tlio amoant of 
oxygen in tlie residue as (1), 18*57 ; (2), 18-74; (3), 18*23 ; and (4), 
18-87. 

The theoretical loss of weight is 66 66 por cent, and 22*22 per ceni . 
of oxygen ought to have been found in the residue, suppobiug it io 
have consisted of pure anhydrous calcium dioxide. The dillbrcnoo in 
all probability was caused by the original hydrated calcium dioxide 
having contahied some calcium hydrate, which would still reijn'n its 
water at a temperature sufficiently high for the doh 3 -dratLon of the 
dioxide. 

Sfrontiimi Dioxide, 

As has been before mentioned, when the solution of a salt of stron- 
tium is added to an aqueous solution of sodium poi-oxido, the h^ dratod 
peroxide of strontium forms in crystalline scales. 

At the ordinary temperature, this substance begins to docompobo 
almost as soon as it has formed, but when the solutions iu-o cooled 
down to about 5°, it no longer decomposes so readily. 

After this dioxide has been washed and dried on blotting-paper, it is 
a stable substance very similar in appearance and behaviour to the 
corresponding calcium compound. A specimen of this substance gave 
on analysis the following results : — 

•5460 gram heated whilst carbon dioxide was passed over it, gave 
*2940 gram of water, and *3096 gram of strontium carbonate. 

•1672 gram yielded -1154 gi*am of strontium sulphate. 

•1706 „ „ -1192 

■1562 gram reduced 25-05 c.c. of a solution of pofeissium poraiangtir 
nate, of which 1 c.c. = *0003622 gram of oxygon. 

*2042 gram reduced 32*8 c.c. of the same pormanganaio solid ion. 

These numbers correspond best with the thoorolical conipoHition of a 
hydrate containing 8 molecules of water. 


Theoretical. 

SrO 103*5 39*28 39*79 38*93 39*41 

0 16*0 6*07 5*80 5-73 — 


8 H 3 O.... 144-0 54-65 53-846 — — 

Under slightly different conditions, strontium dioxide appears to form 
two other fairly stable compounds with water — ^in one twelve molooiilos, 
and in the other ten molecules of water are present. 

The analysis of the 12-molocule substance gave tho following 
results: — 

*8206 gram of the substance reduced 38*35 c.c. of a solution of potas- 
^um permanganate, of which 1 c.c. = *00036025 gram of oxygen. 
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•0689 gram reduced 8 2.^ c.c. of the same solution. 
*6671 giam yielded 'SG?! gram of strontium sulphate. 


*4968 9, ‘2769 ,, ,, „ 

•8807 „ „ -3870 „ „ carbonate, and 

•5696 „ water. 

These numbers give the percentage composition as — 

Theoretical. 

SrO 103-5 30-85 — — 31-03 31-43 30-83 

0 16-0 4-77 4-59 4 65 — — — 

I 2 H 2 O.... 216-0 64-38 _ _ _ _ 64-67 


The analysis of the 10-moleoule substance gave the following 
results : — 

*1325 gram of the substance gave *0810 gram of strontium sul- 
phate. 

*1384 gram of the substance reduced 19 ‘95 c c. of a potassium per- 
manganate solution, which contained *0003022 gram of oxygon in 
loo. 

‘1852 gram of the substance i*educod 26‘35 c.c. oE the same per- 
manganate solution. 

*7164 gram of the substance gave *3539 gram of strontium carbonate. 

*7056 gram of the substance gave -3444 gram of strontium ciu»bonaio 
and -4188 gram of water. 

The percentage composition of the hydrate of strontium dioxide, as 
deduced fi-om these figures is as follows -. — 


Thooreiical. 

SrO 103-5 34-55 34*86 — 34-06 34-25 

O 16 0 5-34 5-221 5-153 — — 


IOH 2 O,... 180-0 60-10 — — — 59-35 

When those different hydrates oE strontium dioxide arc licat(^d to 
100® in a cun-ent of diy air free from carbon dioxide, they lose all the 
combined water, and the anhydrous dioxide is loft in the form of a 
white powder. It is little if at all soluble in water, but alters slightly 
in appcai-ance when mixed with it. 

It is entirely soluble in dilute iicids, oven in hydrogen acetate, with- 
out any evolution of oxygon ; and also in ammonium diioi-ido, but not 
in ammonium bydiUite. 

■2189 gram of the hydrate containing 8 molecules of water lost in 30 
minutes at 100°, *1180 gram, and -0997 gram of the residue redm-ed 
34 0 . 0 . of a solution of potassium permanganate, of which 1 e.o. ==: 
*0003622 gram of oxygon. 
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'1410 gram of tlie samo liycli*ate lost xuider similar oircnmbtariccs 
*0?53 gi-am, and *UG61 gram of the residue reduced 21*85 e.e. of tho 
same permanganate solution. 

Tho percentage loss of weight in tho two cases is 53*0, and 53*1, and 
the amount of oxygen in the residue 12*35 and 12*1 G per cent. 
Theoretically, the loss of weight should have boon 54*G5, juid 13*39 
per cent, of oxygen ought to have been found. 

*2633 gi’am of the hydrate containiiig 10 molecules of "water lost 
*1568 gram at 100° in 60 minutes, and *1034 gram of the residue 
reduced 39*95 c.c. of the same permanganate solution. 

*1364 gram, of tho same hydrate lost *0816 gram at 100° in 40 
minutes, and *0540 gram of tho residue reduced 18*9 c.c. of tho samo 
permanganate solution. 

The percentage loss of weight, as deduced from these numbers, is 
59*55 and 59*82, and the amount of oxygen found 12*59 and 12*68, 
Theoretically, the loss of weight should have boon 60*1. 

•3934 gram of the substance containing 12 molecules of water lost 
*2454 gram on being heated to 100° for 30 minulos, and *1461 gram of 
the residue reduced 48*4 o.c. the samo permanganate solution. 

*2128 gium of the same hydrate lost under similar conditions *1328 
gram, and *0794 gram of the residue I'educed 26*15 c.c. of the same 
permanganate solution. 

The loss of weight was 62*38 and 62*41 per cent., and 12 0 and 11*03 
was the percentage of oxygen in the residue. Theoretically, the sub- 
stance should have lost 64*38 per cent. 

I have not as yet been able to devote any time to tho invesiigition 
of the conditions under which those diEorent hydrak'S of blroutiiim 
dioxide are formed; and as just at present T have nob sullicient h'isnro 
to go on with the enquiry, I think it best to lay before ihe Soeieiy 
some account of the expeiimonts X liave ah*eady made ; and I ho])e at 
no distant date to have the honour of bringing under the notice of tho 
Society some further account of those substances, and of tlioir pro- 
perties. 

In conclusion, I must add that my best thanks are duo to Mr. II ar- 
oourt, not only for the use of tho Christ Church laboraior), where 
these experiments were made, but also for tho many valuable sugges- 
tions and the assistance he has given me during their progress. 
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XXXIV . — On Iodine Monoehhnde. 

By J. B. Hannat. 

Tub clilorides of iodine, althoTigh substances of great interest as 
regards chemical theory, and curious as regards their own properties, 
have as yot been studied by chemists to very little effect ; indeed text- 
books give entirely different descriptions of their properties and con- 
stitution. The monochloridc, standing as it does in the same position 
as bromine, seemed to offer an interesting and productive field for 
work. Concerning the propei'tics of this body, chemists express 
diverse opinions, some describing it as a liquid, and others as a solid, 
some saying that it dissolves in water without decomposition, while 
others again say that water instantly decomposes it. Most of those 
chemists who have examined this body, seem to have done only a little 
work and then abandoned it; but P. Schiitzenbergei* — ^whose me- 
moir in 18G2 is the only one I can find which gives anything like a 
definite account of the prep«a*ation and properties ol* this substance — 
seems to have followed # Icfist a definite plan of work. 

The monochloride of iodine may bo prepared in two ^vays ; the first 
is to pass clilorine gas into iodine until it is liquefied, and rectify the 
product so obtained between 100” and 102*^. 1 have found that this 

liquid has a little of the tiicidoride always mixed with it, from which, 
however, it may bo freed by distilling once or twice off' iodine at 100” 
to 102”. If it be not distilled off iodine, it is oxtromoly difficult to free 
it from the tricliloidde, and it# will bo foimd that on distilling, when the 
temperature reaches 90” or 95’, a yellow sublimate of ilie tricliloi*ide 
will be invariably foimcd. The second method of pi*opariug tlvo 
monochlorido is to mix iodine and potass Liim chlomte, and heat iu a 
retort, when tho liquid dislils over almost piu'o. To ]mrify it com- 
pletely, simplo distillation off' potassium chloral o is sufficient, when it 
will bo found that the whole liquid dislils between lOO” and 102". I'lio 
liquid thus obtained will sometimes remain liquid for five or six days 
after distillation, but generally before that time it will have CTystallisod. 
I tried a few experiments by heating iodine with nic‘tallic chlorides, but 
none of those ined gave any of tho cldoridos of iodine; the only in- 
torestiiig result being that when ai*senic tiMchloride and iodine are 
heated togeilier, tho iodine dissolves in tho trichloride without chemical 
action, giving the liquid a deep reddish- j)urplo colour, and crystallising 
out on cooling iu plates. If tho two substances ai‘o dislilled togotlior, 
the iodine volatilises in violet vapours together with tho arsenic tri- 
chlorido. 
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The most curioTis property of iodous chlorido is, that when recently 
distilled it sometimes remains liquid even when cooled down to —6°, 
hut will always hear a temperature of 2® or 3® without solidifying, 
although its melting point is 24* 7° ; but after it has been kept for several 
days, it at once solidifies when the temperature is allowed to fall a few 
degrees below its melting point. When the compound has been 
allowed to solidify, and then melted by the application of a gentle heat, 
it crystallises at once when the temperatoro reaches 24® , but on distil- 
ling the same liquid it may be easily cooled to 2® or 3® without crystal- 
lising. If, however, the liquid, even when recently distilled, be cooled 
to 24®, and then brought into contact with a crystal of its own kind, 
crystallisation immediately sets in, and in a short time the whole mass 
is solid. The following experiment oniionsly illustrates this sudden 
crystallisation. If two tubes bo taken, one containing the compound in 
the liquid, the other in the solid state, and the contents of the 
former slowly poured into the tube with the solid, crystallisation sets in 
so energetically that crystals are seen to shoot up the running stream 
TiTif.i] they reach the liquid in the second tube, when in a moment the 
whole becomes solid. Another enrions phenomenon which I observed 
was the following : — A. portion of the liquid which had been standing 
for two days, was raised in temperature to 24® aud a thermometer in- 
troduced. A crystal of the solid was theu dropped in, and, when the 
whole had qnickly assumed the crystalline form, the thermometer was 
observed to rise to 27®, although the melting point of the chloride is 
fully 2 degrees lower. The solid (almost indeed before it was completely 
foimed) began to melt, and in about a minute nearly half of the 
crystals had become liquid. It would thus seem, that the liquid after 
standing is so prone to pass into the solid form, that when a crystal is 
presented to it, the molecules arrange themselves so qnickly in a 
geometrical foim, that the boat evolved has not time to act till after the 
solid condition lias boon assumed. Another curious instance of the 
crystallisation of this compound is the following : — stoppered bottle 
containing the liquid recently distilled, was laid aside in a still place, 
when, after tlireo days the substance was still liquid, but round the 
stopjier in the upper end a cluster of shining crystals of the solid com- 
pound had grown. I continued to watch them, and day by day they 
grew longer and larger, till tlioy reached half way down the side of the 
bottle. Olio day while examining them, I happened to shake the bottle, 
and whenever the liquid touched the lowest crystal, the whole became 
solid. It would thus appear that the liquid compound, as first distilled, 
has £t diiforent molecular aiTangement from the solid, and that the 
molccnlos o£ the liquid, when allowed to stand, slowly re-ai range them- 
selves, and then crystallisation sets in. It may be the same with the 
gas, the liquid slowly giving off the vapour, which, after re-arrange- 
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ment of its molecules, is deposited on the rough ground part near the 
stopper in the crystalline form. The crystallisation of iodine cldoride 
in its energetic character resembles very much that of vanadium pent- 
oxide. Both substances, when passing from the liquid to the solid 
state, do not, like ice, form a solid mass, but the crystals separate 
out, and sometimes even start up above the level of the liquid, leaving 
empty spaces between them ; so that, if a thin layer of the liquid be 
allowed to cool, it will, on crystallising, arrange itself in definite crys- 
tals, leaving the vessel containing it quite bare between them. The 
colour of both iodine monochloride and vanadium pentoxide when 
liquid is deep red, and, when crystallised, of a brilliant plumbago or 
iodine lustre. As far as I have noticed, however, vanadium pentoxide 
cannot, like the iodine-compound, be cooled much below its melting 
point without crystallising. The usual crystalline form of iodine 
monochlonde is in thin flat plates. If the inside of a bottle be wet 
with the liquid and allowed to cool, the liquid on crystallising runs into 
the most beautiful fem- or fan-like figures. When good crystals are 
obtained by the direct condensation of the vapour into the crystalline 
form, tliey generally differ from those obtained from the freezing of the 
liquid, in being thick. They are seen to bo of cubical form, generally 
ai*rangcd in a straight line so as to form a quadrangular noodle, but 
sometimes they grow slanting, tbat is, one crystal growing a little to 
the side of the other so as to form a lino divergent from tho vertical. 

To deteimine the melting point of this compound, it was necessary 
to obtain a pui^e product, which was effected as follows : — A portion of 
the liquid was distilled, and the part boiling from 100 5° to 101*5® was 
collected separately ; this was cooled down, and a crystal of its own 
kind brought in contact with it, when ciyslallisation sot in. The flask 
containing the crystals was inverted to lot them drain quite free from 
any liquid w-itli which they might be afasociaied. A small quantity of 
the solid was then taken out and placed in a tube liaving a capillary 
point This was fixed to a ilionnomcier and placed in water, then 
gently heated. At 24*5® the crystals wore scon li> adhere to the glass 
but did not molt, but at 24*8® they began to melt, and after standing 
at tliat temperature a short time longer, they entirely became liquid. 
Tho following numbers arc obtained from eight experiments conducted 
as above : — 

24*8 + 24*9 + 24*7 + 24*4+ 24*G+24*7+25*0+24*5=:197*(i4-8=24*7. 

We thus see that the average melting-point of the pure compound 
is 24*7®. The density of iodine monochloride at 16*5® is 3*222. I 
wished to ascertain what variation in density a rise of temperature 
would occasion, so 1 determined tho density at various temperatures 
ranging from 0® to 100°, For temperatures below 24° i^ecently distilled 

TOL. XXVT. 3 h 
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liqnid had to be used. The following numbers give the densities 
obtained at vaiions temperatures : — 


Temperature. 

Specific gravity. 

Temperature. 

Specific gravity. 

(f 

3*263 

60’ 

3*084 

16*6“ 

3*222 

72?* 

8*032 

18-2“ 

8-206 

75° 

3*036 

80-0° 

8-180 

86° 

2 988 

83-0’ 

8-176 

90° 

2*984 

45 ■Of’ 

8-133 

95° 

2*9(54 

48 -Of 

8-137 

98° 

2*958 


If these numbers be graphically represented, as in the following dia- 
gram, they approximately form a straight line, showing that iodine 
chloride expands equally for each equal increment of temperature, even 
near its boiling point. This is rather cu2*ious, especially in a com- 
pound whose constituents are so loosely held as in this chloride : — 
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iodine chloride, to determine carefully its vapour-density, and thus 
arrive at a conclusion as to the purity and stability of the compound. 
The first determination gave 79*3 as its vapour-density, the calculated 
number being 81*2. In this experiment the bulb was sealed at 123®. 
This was pretty near the required number, but, to leave no doubt, 
another was taken with a more carefully-prepared and purified com- 
pound. This was sealed at 120°, and gave 80*29 as the vapour- 
density. 

I wished to find if a high temperature would have any efiect on the 
vapour-density of the chloride, so I determined it in the following 
manner : — ^Two tubes of thin hard glass were drawn out in the manner 
of those used for estimating nitrogen as ammonia, and placed side by 
side resting on wire-gauze, in a concave iron tray. Another iron tray 
(in which were two holes), fitting closely to the lower tray, served as a 
cover. The small tubes from the two tubes in the iron tray were 
allowed to project from the holes. The tubes were carefully weighed, 
and iodine chloride placed in one, while into the other was put some 
iodine. The cover was placed on them and the under tray heated red 
hot. The two tubes were now under precisely the same conditions, 
lying side by side close together. When the temperature was judged 
to be high enough, the tubes were sealed and the contents of each de- 
termined as in an ordinary vapour-density. The iodine tube was of 
course to serve merely as a thermometer. The temporatui’o was first 
approximately calculated ; then the corrections made in both cases for 
expansion of the glass ; and finally the temperature was calculated by 
the following formula, the measurements having been made at 15°. 

^ _ 127 X *0896 X 273 x 288 0 _ 

2,SHW X V(r27 X -0896 X 273) 

0 = capacity of bulb in litres. W = weight of iodine vapour. 

V = volume of residual air in litres. X tompcTaturo requhed. 

The temperature of the bulb was, in the cxporiinont which I made, 
512®; at this temperaiuro the vapour-dcnsiiy found was 83*2. This 
is a little too high, but, considering the difiiculties, it is near enough 
to show that no material change occurs on heating. 

To determine the relative amounts of chlorine and iodine in the 
compound, the following method was employed: — A po3*tion of the 
liquid was decomposed by water, and then as nearly as possible 
neutralised with potassium hydrate. The solution was evaporated to 
dryne&s, and the salt heated to expel oxygen, and reduce the salts to the 
state of chloride and iodide. This was then dissolved in water and 
nitrate of silver added, then nitric acid, to dissolve any oxide of silver 
which was precipitated by the slight excess of potassium hydrate which 
was almost invariably present. The mixed chloride and iodide of 

3 L 2 
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silver -were weighed together, and then reduced to the metallic state by 
fusion with potassium cyanide- The silver is tlms obtained in a 
coherent light-colonred mass, 'which shows the bright metallic lustre of 
silver when pressed with a stirring-rod. After boiling this repeatedly 
with '^\’’ater to remo 70 potassium salts, the silver is obtained quite pure, 
and may be heated red-hot in a crucible and weighed, or it may be 
fused on charcoal and weighed as a bead. By a simple calculation 
from these two weighings, it is easy to find the relative amounts of 
chlorine and iodine. Let us take, for instance, the fortowing analysis. 
The mixed silver salt was found to weigh 1*9000 gram ; on reduction 
this weighed 1 0850 gram To find the relative amounts of chloiine 
and iodine, the silver was calculated to chloride ; this gave 1*4115 gram. 
On subtracting this from the total salts, a number was obtained which 
denotes the increase caused by the presence of iodide, which was found 
to be 0 4585 gram. ]Now if this number bo multiplied by 127, tho 
combining weight of iodine, and divided by 91*5, the difference between 
chlorine and iodine, the amount of iodine in tho original compound is 
obtained, which was found, in this case, to bo 0 63G3 gram. Again, if 
the amount of the metallic silver found be subtracted from the amount 
of the double salt, we get the amount of chlorine and iodine in this 
case 0*8150 ; and by subtracting the amount of iodine above obtained 
from this, the remainder of course gives the chlorine, which was found 
to be in this case 0*1787. If we now divide each of these numbers by 
the combining weight of the respective elements, we obtain tho number 
*0050 in each case, showing that the relative amounts of chlorine and 
iodine agree with the formula 101. 

When iodine chloride is decomposed by water, iodiuo is precipitated 
and a deep red solution formed ; and on adding carbon dlsulphido to 
this after filtering off tho iodine, a red solution is obtained, which 
resembles a solution of the ordinaiy monochloride, and reacts exactly 
as a solution of this substance in carbon disulphide. On adding iodine 
monochloride to water, the following reaction takes pLico— 

5IC1 + 3H,0 = HIO, + 5H01 ^ 21,; 

the hydrochloric acid formed dissolves a portion of tho still undecoiu- 
posed iodous chloride, and thus gives the solution a rod colour. At 
first I thought it might be the iodme which was dissolved, giving tho 
solution the red colour, but as stated above, ou agitating with carbon 
disulphide, a red colour is obtained, clearly showing that it cannot be 
iodine. On adding solution of potassium hydi*aie drop by drop, to 
neutralise the hydrochloric acid found, the whole of the compound is 
decomposed, and the iodine precipitated, tho reaction being as 
follows ; — 

5101 + 6KHO = KlOa + 5K01 + 21* + 3H,0. 
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That the lecl eoloar is duo to a solution of iodine ohlorido in the 
hydrochloric acid is also shown hy the following experiment. On 
adding iodine chloride to hydrochloric acid of boiling point 110°, a line 
red-coloured solution is obtained without any* separation of iodino, and 
on agitating this with carbon dibulphidc, the same red solution is 
obtained as with the ordinary chloiido. On heating, it is curious to 
observe that the boiling point of the hydrochloric acid is unaltered, and 
that no iodine chloride distils over* at 102°, but it all comes over at 
110° with the hydrochloric acid. It does not matter whether only a 
drop or two of tlie iodine chloride has been added to the hydrochloric 
acid, or as much as a third ; the boiling-point is the same, viz,, 110°. If 
the red solution of iodine chloride in hydrochloric acid be treated with 
water and carbon disulphide, and allowed to stand about a fortnight, 
the iodine chloride is completely decomposed, the iodino being in 
solution in the carbon disulpliide, while the water contains nothing but 
iodic and hydrochloric acids. When the chloride is decomposed by 
water, it will also be noticed that the amount of iodino precipitated 
increases with the time it is left after precipitation, and on filtering of£ 
the iodine at once from a portion decomijosed by water, it will be 
found that a precipitate soon gathers in the filtered liquid, and on 
filtering off this, the samo happens again and again, the amount lesson- 
ing each time; but in no case is the whole compound decomposed, 
even after several days, a large proportion ren^tining in solution. I 
have tried various experiments with chlorinating agents, and have 
failed to prepare the substance described by Kainmorer as iodine 
tetrachloride. I have also had iodino chloride under all conditions for 
lengthened periods, but I have never noticed tho spontaneous decom- 
position of the monochloride into tho tetrachloride and fi*ee iodino 
which he says took place. I doubt tho cxistcuco of this compound. 1 
have, however, often noticed tho splitting up of tho monochloride into 
trichloride and iodine, mentionod by Kano, this rcaotiou taking place 
nearly every time the monochlonde is distilled. 

I have examined tho action of iodine monochlorido on several 
elements and compounds, and as some are very interesting, I shall give 
them in detail. 

With tin in foil it unites with a hissing sound, and evolution of white 
fumes of stannic chloride and violet vapours of iodino. 

With antimony in powder it unites, with great evolution of heat and 
liissing sound, while violet vapours of iodine are evolved. The products 
are chloride and iodide of antimony. 

Arsenic in powder unites with this chloride with violence, burning 
with a pale flame and hissing sound, while white vapours of arsenic 
trichloride and a little iodine are evolved. The residue is liquid at lirst, 
but crystallises on cooling. 1% is entirely soluble in water, and yields 
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iodide of arsenic on evaporation. Bismntli unites with less Tohemcnco 
than antimony, the products being chloride and iodide of bismuth. 

Mercury combines quietly with iodine chloride to foi'in mercuric 
chloride and iodide. 

Galena in powder unites with the chloride, with evolution of fumes, 
to form chloride of sulphur and iodide of lead. 

Copper unites when in the finely-divided state, with iodine chloride, 
with evolution of heat and a hissing noise, iodine fumes being mean- 
while evolved ; the products are principally cuprous chloride and 
iodide, but a little cupric chloride is generally formed. On copper-foij 
its action is very slow, and it takes weeks before oven a small quantity 
of iodine chloride completely combines with the copper. The surface 
of copper remains bright for a few minutes when immersed in liquid 
iodine chloride. 

If aluminium foil be wetted with iodine chloride, and allowed to stand, 
no action seems to take place at first, hut after a short time a hissing 
sound is heard, and suddenly the aluminium hums with a bluish white 
light, sometimes -very bright, and sending out bright sparks. Some- 
times it suddenly glows all over, and with a hissing sound combines 
with the chloride. 

Magnesium in filings unites directly with the chloride almost without 
evolution of heat, to form iodide and chloride of magnesium. 

The diffOTence in the deportment of potassium and sodium when 
introduced into the liquid is very curious. The potassium at once 
explodes, and when a piece of half the size of a pea is placed in the 
liquid, the explosion is sometimes very loud, even breaking the vessel 
which contains it. Sodium, on the other hand, when introduced, does 
not show any action whatever, not even by a rise of temperature, 
except where several small pieces are simultaneously introduced, when 
a slight rise of temperature is the result. Whon sodium is rubbed in a 
mortar with iodine chloride, a quiet union of the elements to form 
iodide and chloride of sodium is the result, without mucli heat being 
evolved. 

With sulphur the action is very fibint. When flowers of sulphur arc 
sprinkled into the liquid, they are absorbed withoat almost any i*i«io of 
temperature, while a small quantity of white fumes arc evolved. 
Iodide and chloride of sulphur are the result. 

Selenium unites with iodine chloride with a hiamTig sound, while 
dense fumes of selenium chloride are evolved. 

Tellurium acts still more energetically than selenium, hissing fiercely 
when dropped into the chloride. 

Ordinary phosphorus bursts into flame when treated with iodine 
fiUeride, but amorphous phosphorus only hisses, and emits fumes mixed 
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■with iodine vapour. The liquid has no action upon either cry&talliuo 
or amorphous silicon. 

Bromine mixes with iodine chloride in all propoi’tions, without 
seeming to have any action. Iodine chloride dissolves in oarhon tetra- 
chloride without action, forming a red solution. When iodine chloride 
is added to carbon disulphide till saturated, small quantities of white 
fumes, which smell like sulphur chloride, are evolved, and on treating 
the product with water, sulphur is precipitated, and a heavy oily body 
sinks to the bottom. This was found to be a mixture of carbon disul- 
phide, tetrachloride, and sulphoohloride. This action of iodine chloride 
on carbon disulphide is still more decided on distilling the mixture, 
when the distillate fumes distinctly, and the smell of the sulphoohloride 
is very decided while iodine remains in the retort. 

On distilling the chloride of iodine from potassium iodide several 
■times, it is entirely converted into iodine, while potassium chloride is 
formed, KI + 101 = KOI + I 2 . The distillation requires to be re- 
peated several times before the conversion is complete. 

The action of iodine chloride on the skin is more energetic than that 
of bromine or iodine. When a spot gets on the face, even when the 
liquid is at once washed off with water, it quickly eats through the 
skin with a very sharp burning pain, and oven causes sores difficult to 
heal. It causes a permanent stain, and oven months after the sore is 
healed, the place is plainly marked by a reddish-brown spot. 


XXXY . — On Sulphur Bromide, 

' By J. B. Hannay. 

The unceitainty which overhangs ilie composiiion of sulphur chlorides 
induced me to work upon the loss known sulphur bromide, thinking 
that as bromine is nearer the solid stale than ehlorine, I might bo able 
to obtain more stable and definite compounds. 

This, however, I find is nob the case. The lower chloride of sulpluir 
can at least be distilled, and has moreover a definite boiling-point, 
whereas the bromine-compound formed by the union of the elements in 
atomic proportions cannot bo distilled without decomposition. On 
adding sulphur to bromine in the propoi^iion of 32 to 80 io form SBr, 
a little heat is evolved, and a deep red liquid Cormed which fumes but 
slightly and has a specific gravity of 2-C29. When this liquid is sub- 
mitted to distillation, it begins to boil a little above the boiling-point of 
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bronune, and tbo thermometer steadily liscs without one coiit innod 
pause till only sulphur remains. The products obtained by distillation 
contain an increasing quantity of sulphur as the thcrmoinoier rises, so 
that no definite product can be obtained in this way. The product 
with which the following experiments were tided was obtaiued by add- 
ing the two elements in atomic proportions and filtering the liquid so 
obtained through asbestos. In this way a deep rod liquid was obtained 
which, in some cases, acts as if it were only a solution of sulphur in 
bromine, bnt in others it seems to be a chemical compound, though of 
a very weak nature. 

The first circumstance which threw donbt on its being a chemical 
compound was the following. A thin layer of the liquid had been 
standing in a conical flask exposed to the air, so that the moibl ure 
might act upon it slowly. After the action had gone on for a week or 
so, it was seen that the sulphur which separated was beautifully ciybtal- 
Ksed and easily and completely soluble in carbon disulphide. Now if 
the sulphur in this liquid were in actual chemical combination with the 
bromine, it should play an electro-negative part and the sulphur de- 
posited by the action of water should, according to Berth clot, bo 
insoluble in carbon disulphide. Moreover, the oiystals obtained as 
above are octohedral and very perfect, but some ai‘o om’iously modi- 
fied. The description of these ciystals is given at the end of this 
paper. 

I thought that tho crystalline form and solubility of tho deposited 
sulphur might be due to a slow moleculai* change, as is noticed in my 
paper on Iodine Monochloride, so I settled this point by examining 
quickly deposited sulphur in the following manner ; — 

Some of the sulphur bromide was shaken up with water, when a 
part was decomposed, with formation of a while milky liquid abovo 
the excess of bromide. Some of tliis tnilky liquid was poured into a 
tube and caibon disulphide added, and after about live minutes* agita- 
tion nearly the whole of tho sulphux* which had boon in su*sp(uibioii was 
dissolved in the disulphide, while the water had lost its milky colour. 
On evaporating the disulphide of carbon, sulphur wa^i leit, showing 
that the sulphur, contrary to what would bo the case if it played an 
electro-negative part, was quite soluble in carbon disiilphido. These 
are the experiments which, at first led me to suppose that this liquid 
was merely a solution of sulphur in bromine, but tho following experi- 
ment reassured me of its being a case of real chemical combination, 
although of a weak nature. 

I found that bromide of sulphur dissolves phosphorus with evolution 
of heat. Thinking that there might be formed a sulphobromide of 
^ saturated the bromide with phosphorus and heated 
it shghtly till it would take up no more. I allowed the liquid to cool 
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and settle, and then decanted it from tho undissolved phosphorus into 
a distillation-biilb fitted with a thormomotor and proceeded to heat it 
very cautiously. Tho liquid was just beginning to boil when it seemed 
to take fire inside, and vivid combustion ensued for about a second, 
when the whole exploded with a brilliant flash and loud noise, shatter- 
ing the apparatus and hurling tho ignited combustible all about the 
room. 

The only reason that can be assigned for the phosphorus not 
exploding when dropped into the bromide is that the elements were in 
chemical combination and only acted as a solvent for the phosphorus 
till heat was applied. This is a nice illustration of the difference 
between solution and chemical combination, and shows that although 
the phosphoms is, so to speak, eager to combine with both elements in 
whose compound it is dissolved, it cannot do so until tho atoms of the 
molecules are caused to vibrate strongly, and thus overcome the attrac- 
tion of chemical combination. 

Bromide of sulphur has no apparent action on amorphous phosphorus. 
Potassium and sodium when dropped into bromide of sulphur, if in 
pieces of tho size of half a pea, do not take fire, but quietly combine 
with tho sulphur and bromine. If, on the other Inind, they are 
very small or thin, they take fire, or at least hiss and become incan- 
descent. 

Aluminium in foil remains quite bright when immersed iu sulphur 
bromide; antimony in powder coinbinos with tho bromide with a hissing 
sound, but does not become incandescent. 

Arsenic combines, with evolution of heat, to form a colourless liquid 
of peculiar disagreeable odour, which emits scarcely any fumos. The 
same liquid can ho foimed by tho notion of sulphur upon arsenic 
bromide. This suhslauco is being investigated. 

On mixing tho bromide with methylated spirit, heat is evolved and 
sulphur is precipitated, while a sharp sour-smolling liquid is formed 
which irritates the membrano of tho nose. 

Bi'omido of snlpliur mixes with- iodine monochlorido, and double 
decomposition i.lieu iuk(‘8 place, sulphur chloride and iodine bromide 
being foraicd. 

The ciystals of sulphur before monlioncd wore so perfect, and in 
some cases so ounous, that I thought it might not be out of place to 
sketch out a few of tho most curious. Tho crystals had generally a 
greenish tinge intermixed with tho ycllowish-rcd. I could not find one 
crystal belonging to the prismatic form of sulphur in tho whole of tliose 
crystals which oamo under my notice. 

Tho orybtuls were generally large enough to sketch easily without 
tho aid of a lens, but some wore microscopically small, as Nos. 5, 20, 
and 22, which were drawn with the camera lucida. No. 20 is very curi- 
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onsly modified ; the centre of one crystal seems to have grown to tho 
point of another in gradnated steps. INo. 22 consists of eight of tho 
octohedral crystals forming a star. iNos. 13, 14, and 16 were tho only 
crystals which were yellow and beantifully transparent, like some 
specimens of native sulphur. In No. 17 tho small crystal growing 
to the side of the principal seems to have caused a displacement. 
No. 21 is a curious case of a bent crystal, and this specimen was very 
complete. Nos. 9 and 18 seem to belong to the same class, but No. 18 
consists of the two ends of the crystal, while No. 9 has a body. Some- 
times we get curious mixtures of crystals, as in No. 13, where wo 
have the regular crystal at the top and a modification at the bottom, 
or in No. 8, where one side of the crystal is regular and tho other 
modified. 



XXXYL — On Triferrous FliosjiMile. 

By R. SoBEBisrs:. 

Some tame ago Mr. Oppenheim attempted to prepare metallic phos- 
phides by the action of phosphorus on metallic solutions, which were 
kept alkaline in order to prevent the formation of any salts* of the 
metal with acids of phosphoms. He nsed ammoniacal solntions of 
coppesr, nickdi, silver, and zinc, and solutions of lead, cadmium, and tin 
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in potasli. He succeeded in obtaining a pbospliido of nickel, but 
mixed with a salt of some acid of phosphorus. In the ease of cadiniura, 
a mixture of the phosphide with some other substance was obtained, 
the mixture yielding pure phosphide of cadmium on being heated in a 
current of hydrogen. The other metals gave negative results. 

iNot knowing anything of Mr. Opponheim’s researches, I was 
also led to make experiments on the action of phosphorus on alkaline 
metallic solutions j but as I expected results, not from the direct action 
of the phosphorus, but from that of the phosphoretted hydrogen, I used 
only solutions of the metals in potash, and boiled them with phos- 
phorus. 

I first tried the action of phosphoretted hydrogen on an alkaline 
solution of copper. As I did not at once obtain favourable results, 
owing to the difficulty of preventing the reduction to metallic 
copper, I began to make experiments on iron, in which case the 
reduction to the niotallic state was not to be feared, and as I had 
noticed that the suioi ide of copper, ^hich in alkaline copper solutions 
is formed by the action of the phosphorus, is speedily converted into 
phosphide of copper, I did not use an alkaline solution of iron, but 
poured a solution of foiTons sulphate into a flask in which pliospho- 
retted hydi'ogen was evolved by the action of potash upon phosphorus. 
The precipitate of ferrous hydrate foimed rapidly turns grey, and 
then after about 10 or 16 minutes, black. A wliitc froth forming over 
this liquid, shows that a large quantity of gas continues to bo given 
off, but this gas seems to be chiefly hydrogen. 

I went on boiHng for about an honr; then removed the gi'cater 
part of tho phosphorus which was left undissolvod; added more potash; 
and boiled again for about half an hour in order to dissolve all the 
phosphorus. After this I allowed the black precipitate to settle down ; 
poui*ed tho greater pari of the liquid off ; added hydrochloric acid ; and 
boiled for a short time in oi'dor to dissolve any oxides and any salts of 
iron with phosphorus-acids that might have hecii formed. As some 
magnetic oxide of ii‘ou was prosont, which is fonned by })rolongcd 
boiling of ferrous and feme oxido wiili potash, I used sirong hydi’o- 
chloric acid. Then I added water and washed the black powder wbich 
had remained undissolvod, fii’St by decantation, and at last on the filter 
with water, alcohol and other. As 1 had noticed that the copper phos- 
phide when moist oxidised most rapidly in the air, I performed the 
filtering in a current of carbonic acid. 

The substance was now brought into a tcst*tubo immersed in 
boiling water, and as much as possible didcd in a cuiTeni of carbonic 
acid. 

As the black snbstance thus obtained still yielded a small quantity 
of iron to cold dilute hydrochloric acid, 1 took a small quantity, about 
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1 gram, and purified it £or analysis by again boiling it with byclro- 
obloric aci,d, and wjxsliing it by decantation only, with water, alcohol, 
other, and bisulphide of carbon. 

The last liquids were not used to get rid of any phosphorus, as this 
had been removed completely by potash, but only for the purpose of 
drying as quickly as possible. 

The substance was freed from bisulphide of carbon by heating it to 
100® in a current of caibonic acid, and then it was transferred in a 
glass tube, and also in a current of carbonic acid, heated gently over 
the flame. It was then found to lose about 1 per cent, in weight. 

It was then analysed and gave the following results : 0*2215 gram 
gave *227 EeaOs and 0*226 MgjPaO? ; *113 gram gave *1165 FcgOs and 
0*1145 Mg 2 P 207 . These numbers agree with the formula FesPa. 

Calculated. Found. 


Fe 72*17 71*74 72*11 

P 27*89 28*48 28*3. 


This compound is the only phosphide of iron in which phosphorus 
appears trivalent. 

The method of analysis employed was to fuse 1 to 3 decigrams of the 
substance for nearly an hour with a large excess, about 3 to 5 grams 
of a mixture of sodium and potassium carbonates and nitre. Fifteen 
or twenty minutes’ fusion is not sufficient, as ferric phosphate some- 
times remains undecomposed. Great care must be taken to reduce 
the substance to a very fine powder. The contents of the cmcible 
were, after fdsion, boiled mth water, the ferric oxide was allowed to 
settle down, the liquid filtered off, and the phosphoric acid in it deter- 
mined in the usual way. 

Of the properties of this compound I havo at present little to say, os 
the little time which I had was taken up in improving tlio method of 
preparation, and of the analysis of the compound. It is magnetic. It 
dissolves slowly in boiling acids, either concentrated or dilute, with 
evolution of some gas, probably phosphoretted hydrogen and Jiydrogcn, 
The ignition point of the substance, at least w'hen it is freshly pre- 
pared and dry, seems to lie below 100®. When heated in the air, it 
burns to a reddish brown powder, which appears to contain feiTic 
oxide. 

My first object is, however, not to study the properties of tliis sub- 
stance, but to apply the same method to the preparation of other 
phosphides. 
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General and Physical Chemistry. 

Modification of the Optical Saccharometer. ByPaAZMOwsKi 

(Compt. rend., Ixxvi, 1212 — 1214). 

It is easier for some observers to appreciate slight differences of lumin- 
ous intensity than equally slight differences of tint. Frellet therefore 
substituted for Soleil’s polariser a rhombohedron of calcspar divided 
across its principal section, the two halves being re-united after re- 
moval of a prism of about 2° from each, so that the principal sections 
are inclined to each other at an angle of 4°. A parallelopiped thus 
constituted, employed as polariser, furnishes a field of which the two 
halves are alternately dark in the two positions of the analyser. 

CoiTiu proposed to employ a NicoVs prism cut in the same manner, 
but the double section is somewhat difticult to execute. The author 
lias attempted to attain the same result more simply by using with a 
Nicol or other analyse!', a thick plate of calciie cut parallel to its axis 
and divided through the axis, its two halves being re-united after re- 
moval of a small angle of about 2® from each. This plate is placed so 
that the plane of division coincides with the principal section of the 
prism. Unfortunately the rotatory dis|)ersion of sugar necessitates the 
employment of monochromatic light, for otherwise the two halves of 
the field are differently coloui*ed. The author has not been successful 
in getting a light of sufficient intensity perfectly monochromatic, but 
the difficulty has been met by using Soleifs quartz compensator. 

These modifications may be easily introduce into instruments of the 
old construction. 

W. A. T. 


The Spectrtuu of Erbium. By Li 40 oq pe Boisbaudban 
(Compt. rend., Ixxvi, 1080 — 1082). 

Incaepesoekt erbia is one of those rai’c solid substances wMch produce 
a brilliant non-continuous sj)ectrttm. According to Balir and Bunsen, 
the addition of syrupy phosphoric acid augments the brilliancy of the 
spectiul lines, but does not alter their number or position. The author 
in repeating these cxpciimcnts arrives at a different conclusion. Having 
examined the two spectra at the same time, the one placed directly 
above the other, he finds that the spectrum of erbia is essentially 
different fi'om that of its phosphate, and inasmuch as a portion of the 
same sample was used in both cases, no variation in the quality of the 
erbia can be admitted. The positions and wave-lengths of the bands 
are tabulated in the original communication. When tho flame of the 
blowpipe is directed upon the anterior face of the phosphate, tho spec- 
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tnun is entirely reversed, and black bands are now observed npon a 
Inzninons gronnd. It wonld appear, therefore, that a tiainsparent layer 
produces this absorption spectrum, and consequently the luminous 
spectrum corresponding to it. 

The spectra of erbium silicate and borate were also examined, but 
the experiments are incomplete. 

J. W. 


The Condensed. Discharge of the Induction Spark. By 
Th. nu Monoel (Compt. rend., Ixxvi, 1015 — 1019). 

The electric phenomenon to which the author has given the name of 
“condensed inductive discharge” (effleuve condensee), is a peculiar 
luminous discharge produced by the passage of an induced current 
between two plates of glass; the plates being separated from each 
other hy an interval not greater th^ three millimeters, and connected 
from the outer surfaces respectively with the secondary terminals of a 
Euhmkorff coil. Under the influence of the condensation — ^which is a 
necessary result from the insulating character of the interposed sub- 
stance — ^the molecules of the latter may be supposed to become po- 
larised in a manner similar to those of a liquid electrolyte ; they then 
contribute, individually and separately, in conducting the discharge 
from one surface to the other of the glass plates. As a msult of tho 
peculiar manner in which the ti*ansniission is effected, and from the 
nature of the electrised surfaces, the charge cannot, as in the case of 
metallic conductors, change its position from one point to another, to 
take at the moment of discharge the path of least resistance ; the con- 
densed discharge differs, therefore, altogether from the direct spark ; 
and inasmuch as the caloriflc and mechanical eflccts of the latter are 
absent, and since the discharge is effected between two unattackable 
surfaces, the electrochemical effects of which it is capable can be 
studied with great exactness, all secondary and complex reactions being 
practically eliminated. The connection with the coil is most satis- 
factorily made by the intciwention of two liquid annaturos ; and tho 
intensity of the discharge may be made to depend npon tho relative 
dimensions of these armatures and their polarity, being at a maximum 
when the smaller of the two armatures is positive. 

Another arrangement, which indeed is now commonly omployod, 
consists in forming the condenser of two tubes, the ono being fittoil 
within the other ; tike interior armature is formed by filling tho interior 
tube with water, and tho exterior by immersing the whole aiTaugenumt 
in a vessel containing water or other suitable medinm. Tho autlior 
describes the appearances presented by the discharge under vaiying 
conditions, but ^ndes very briefly to the chemical results obtained by 
its action, assuming that the researches of Thenard and others arc 
very generally known. The principal object of the communication 
is to illustrate the difference between the condensed discharge and tho 
direct spark, and to point out the author’s pei'sonal connection with 
the subject. 

In a shoti note (Oom^t read., Ixzvi, 1082) Th&ard romarks, that it 
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is scarcely jnst to attribute to M. Jean the credit of priority in illus- 
trating the dissociation of carbonic anhydride under the influence of 
this new agent, since the latter phybicist observed only a small expan- 
sion of the gas, and De Saussure had already shown that carbonic 
anhydride is far from being insensible to the direct spaik. His own 
researches on the contrary had clearly differentiated the discharge in 
question from the direct spark, and had given a complete solution of 
the reaction, inasmuch as the gas had been submitted to analysis, and 
the percentage composition of the resulting products accurately ascer- 
tained. He considers that he was the first to demonstrate clearly that 
the condensed discharge is a new force, since he obtained results by its 
action which are incapable of being obtained by any other agency. 

J. W. 


Galvanic Reduction of Iron under the Influence of a Powerful 

Electro-magnetic Solenoid. By M. de Jacobi (Ann. Chim. 

Phys. [4], xxviii, 252). 

Experiments were instituted with the view of ascertaining whether, in 
two voltameters traversed by the same current, the quantity of iron 
reduced was in both cases of equal weight, when, in one voltameter the 
iron during deposition was submitted to the influence of a powerful 
electro-magnetic current. 

The solution submitted to electrolysis was prepared by dissolving 
136 parts of ferrous sulphate, and 123 parts of magnesium sulphate in 
water, and diluting the liquor to the density 1‘27. A Smee’s couple 
furnished the electrolytic current, and the iron was deposited in the 
form of a tube upon a wax cathode, 84 centimeters long and 2 cm. in 
diameter, the wax having previously received a very thin coating of 
electro-deposited copper. Both voltameters wore strictly symmetrical 
in construction, save that one was closely Bun*ounded upon the exterior 
with a thin cylinder of iron, around which was wound a quantity of 
covered copper wire. The terminals of the latter were connected with 
four Bunsen’s elements. 

After twenty-eight days’ action, tho deposited ii'on was examined. 
The wax having been melted out, tho copper was dissolved by a solu- 
tion of potassium cyanide aided by a weak olcoiric currcnl, and tho 
iron washed and weighed. !No. 1 deposited under magnetic influence, 
weighed 89'8 grams ; No, II 90’7 grams. The difibrouco, 0*9 gram, 
can therefore be attributed only to experimental error. 

The appearance of the two deposits were somewhat different. No. II 
was fliirly smooth and regular. No. I was smooth towards the centre, 
but at tho upper and lower extremities it was chameterised by large 
excrescential growths, which in some places assumed a dendritic or 
ramose structure. Both specimens possessed a feeble, but only a feeble 
peimonent magnetism. 

Electro-deposited iron is naturally hard and brittle, but if it be 
heated to redness and slowly cooled, it acquires the properties of soft 
iron, and becomes malleable and ductile. It may be converted into 
steel by a process analogous to cementation, which communicates to it 
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the hardness of glass; but bj csontinually heating and cooling a 
specimen thus hardened, it is brought back to the condition of soft 
iron. 

A tube of galvanic iron is capable of acquiring an iiitenso temporary 
magnetism, equal to that winch can be communicated, under the 
same conditions, to a solid cylinder of soft iron of the same dimensions ; 
but this magnetism disappears instantly when the magnetizing action 
ceases, withont leaving behind any residual traces, no matter in what 
manner the magnetic influence was excited. 

induction coil fitted with a galvanic tube will determine physio- 
logical commotions notably more intense than those which can be 
induced by means of a massive cylinder, or of a tube of the same 
dimensions as the galvanic tube ; and it was observed as a fact result- 
ing uniformly from many experiments that, if the wii*es constituting 
the central core of an ordinary induction coil be diminished in number, 
so as to render the shocks comparable with those produced by the 
galvanic tube, there is a sensible equality between the weights of iho 
wire and of the tube. J. W. 


On the Electrical Resistance of Metals. By M. Benoit 
(Compt. rend., Ixxvi, 342 — 74G). 

By the determination of the electrical resistance of a number of metals 
at the boiling temperature of water, of mercury 3(i0®, of sulphur 440®, 
and of cadmium 860®, the author has been enabled to construct curves 
and to deduce formnl® expressing the value of the electrical resistance 
within a very considerable range of temperature. 

The metallic wii*e under examination being at each extremity soldered 
to a block of copper, was wound upon a cylindrical piece of pipeclay 
within a narrow deep muffle, which was introduced into a bottle of 
wrought-iron. This bottle was placed in a gas-fnmaco with two con- 
centric walls, and its interior was, on the application of heat, raised to 
the fixed and known boiling temperature of a volatile substonco with 
which it was tilled. 

The wire was now inserted into one of two equal currents passing 
in opposite directions round a magnetic needle which was brought 
hack to its original position by inserting an equivalent length of wire 
of known thickness and resistance into the other enrrent. 

The following table in which and Rt express the resistances at 
0 and at ^ , exhibits the increase of resistanco with tho tomperatiuro : 


Steel 

Iron 

Tin 

... . Iti = Ro(l + 0-0049?8f + 0-0000073.51<») 
(1 + 0-0{)4516f + 0-000005828M 

ThaUium 

Cadmium . . . , , 

Zinc 

Lead 

•••* V/vrtVfcjOC V V/vvU\/t)O.S\)t 1 

„ (1 + 0-004125i + 0-000003488i>) 

(1 + 0-004264< + 0000001?6SP) 

(1 + 0-004192f + 0-000001481<») 

.... .. ri 4- O'OfiSQ.Sdrf 4. rt 

Aluminium .... 

Silver 

Magnesium .... 
Copper 

• • • ■ jj “ V vvOt/VTcS -p \J vUVJUUXSiOUI J 

» (1 + 0-003876< + 0-000001320^») 

,> (1 + 0-00S972< + 0-000000687?) 

(1 + 0-003870t + 0-000000863?) 

(1 0-003637< + 0-000000587?) 
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Gold Rt = Ho (1 + 0-003678^ + 0*000000426<») 

Silver „ (1 + 0-003522^ + 0-000000667/®) 

Palladixun * „ (1 + 0-002787^ + 0-000000611/®) 

Platimun „ (1 + 0*002454/ + 0-000000594/*) 

Brass „ (1 + 0-001599/) 

Alxuniiiinm bronze. . „ (1 + 0-001020/) 

Mamechorfc „ (1 + 0-00035G/) 

Mercniy „ (1 + 0 000882/ + 0-000001140/®) 

R. S. 


On t]ie Effects Produced by Electric Currents on Mercurial 
Electrodes Immersed in Various Solutions. By T. dts Momobl 
(Compt. rend., Ixzvi, 1136). 

In previous papers on this subject, the secondary cniTents produced 
when mercurial electrodes are used for the electrolysis of a solution of 
sodium chloride or potassium cyanide, were attributed principally to 
the recombination of the gases liberated at the electrodes; but the 
author 3)Ow finds that an amalgam of potassium or sodium is formed at 
the negative electrode, and that the secondary currents arc chiefly due to 
the oxidation of the alkali-metal. 

The energy of the secondary current depends on the oxidability of 
the metal combined with the mereuiy, the facility with wlii oh it unites 
with mercury, the stability of its salts, and the concentration of the 
solution. The duration of the secondary cununts appears to be related 
to the time of electrolysis, and to depend on the various c*ii*cuiuBtances 
which influence the amount of alkali-motal united with the meicavj. 
The strength of the secondary current is, at first, about the same, 
whether the electrolysis has lasted for five or for fifteen minutes, but 
after the primary current has boon inteiTupted for five or ten minutes, 
a considerable difference may be noticed. 

When the electrodes consist of an unoxidisable material, a substance 
which is not metallic but which can nevertheless call forth, energetic 
chemical action is sometimes dciiosited at the negative electrode. For 
example, a solution of sal-ammonuic when electrolysed with a platinum 
plate as a negative pole, yields a stiungly adherent, brownish deposit 
on the platinum, a soeondaiy current of considei*ablo intensity but very 
shoit dmuition being also produced. 

When a small proportion of a salt yielding a powerful secondaiy 
curi'cnt on electrolysis is introduced niio a solution ca 2 )ablo of yielding 
only a feeble cuiTent, a mixture is obtained which yields a secondary 
current of considcmble energy. For exauiple, a solution of mm’-cuiy 
snljihate yields a very weak secondaiy cuiTont when it is electrolysed 
with mercury as a negative electrode ; but if a small piupurtion of zinc 
sulphate or sodium bicarbonate be added a secondary cuiTont of con- 
siderable strength is obtained after electrolysis. This explains the fact 
that mercury sulphate batteries which only polarise to a small extent 
when newly charged, become very inconstant after having been in use 
for some time- 

When mercury is used as the positive electrode, energetic secondaiy 
currents are produced, which appear to arise from the oxidation of the 
VOI. XXVI. 3 H 
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mercury and the subsequent reduction of the salts formed; tbese 
secondary currents do not last so long as those produced when the 
negative electrode consists of mercury. 

A comprehensive table gives the strength and rate of decadence of 
the secondary cmrents produced by electrolysing various solutions. 
Some of the determinations were made with mercury as a positivo 
electrode, some with this metal as a negative electrode, and others with 
platinum as a negative electrode. 

T. B. 

On Thermodiffiision of Gases. By W. Fedddebsen 
(P ogg- Ann., cxlviii, 302 — 311). 

When a limited portion of a gas contained in an infinitely long tube is 
in a state of greater density than the rest, and is heated uncqnally at 
the two ends, a continuous motion of the gas will set in, which in the 
denser portion is dii*ected from the colder to the warmer end. This 
theoretical result, deduced by Carl N^cumann, has been verified experi- 
mentally by the author, who obtained a greater density of tho gas in 
one portion of a glass tube by introducing a ping of some gas- 
absorbing substance, as spongy platinum or palladium, plaster of Paris, 
charcoal, or magnesia usta. 

In one case a plug of spongy platinum 31 mm. long was placed in a 
glass tube 12| mm. wide, each end of which was connected with a 
narrower glass tube 3j mm. wide ; a drop of sulphuric acid placed in 
each of these tubes indicated the movement of the gas column as soon 
as the two ends of the platinum plug were heated unequally. When, for 
instance, one end of the plug was heated to 200°, whilst the other 
one was freely exposed to the cooling action of the air, tho tomporatnro 
of which was 8°, the following results were obtained : — 
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As all the other substances gave similar results, it appears to be a 
general feet that porous substances used as diaphragms have the pro- 
perty to draw gases through them from the cold towards the wann 
surface.^ Exactly the reverse of this phenomenon, which is called 
thermodiffusion, takes place in the diffusion of two diffbront gases 
through a ^rous diaphragm, as a rise of tcmpeiaturo is obsciwed on 
that side of the diaphragm where the gas with the gveatei* power of 
diffuEULon enters, g. 
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A New Siphon. By Jos. Sbdlaczbk (Pogg. Aim., cxlviii, 333). 
Not easily described witboxit figures. 


Diffbision of Gases through Porous Walls, and the accompany- 
ing Changes of Temperature. By L. Dufoub (Pogg, Ann., 
cxlYiii, 490—492). 

1. Diffusion of Two Oases under OonsbahH Tresswre . — On that sido of 
tho porous wall at which the gas difiuses inwards, there is an elevation 
of temperature, accompanied by a lowering of temperabure at the other 
side. This the author supposes to be due to a partial condensation of 
the gas on the porous substance in the one instance, and to a partial 
rarefikction in the other. 

2, Diffusion with Change of Pressure , — ^When one gas difius 6 s into a 
porous vessel which already contains another gas (as hydrogen into a 
vessel containing air), there is a slight elevation of temperature, accom- 
panied by an increase of pressure. As the first gas diffuses out, the 
thermometer falls until a point is mached at which it again begins to 
rise. The author also finds that dry air diffuses into air which is rela- 
tively w'etter than itself ; this phenomenon is accompanied by the same 
changes of temperature as already noticed in tlie case of two gases. 

M. M. P, M. 


The Constitution of the Hydracids in Solution, and tbeir 
Inverse Reactions. By M. Bbrthelot (Bull. Soc. Ohim. [2], 
xix, 385 — 393). 

In examining the constitution of the liquids resulting from tho union 
of tho hydracids with water, the author has availed himself of the indi- 
cations afforded by the heat produced on dilution, whose piugressive 
increase with the proportion of water shows the existence of a group 
of definite hydrates represented by tho formulss — 

HCl + 8 H 3 O HBr + 4 H 2 O HI + 4HaO. 

A second method was to observe when a current of carbonic anhy- 
dride passed through the solutions, ceased to cany off sufficient acid 
to give any pracipitate with argentic nitrate. Tho hmit at 12® corre- 
sponds with acids of tho composition — 

HOI + G-SHsO HBr + 4-2H80 HI + 47HaO, 

agrceingclosely with the results ohtainod byBinoau and also by Boscoo 
and Dittmar. These hydrates, however, do not seem to be definite 
combinations, as small quantities of acid are carried off by the current 
of gas even when much more lai'goly diluted. As it appears, from the 
experiments of Roscoo and Dittmar, that tho diffei*ence in composition 
of the hydrated acids boiling at constant tempei*atui*es under pressures 
varying from 0*06 to 2*60 meters, does not vary greatly, being from 
HOI + to HOI + 9*3HiO; HBr + 4*2H,0 to HI 4- 

4*7HaO to 6*6HiO, the author concludes that they are mixtures of at 

3 M 2 
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least two definite Lydrates, one of whicli is stable, whilst the other, the 
least hydrated, is in a state of partial dissociation varying with the 
temperatnrp. It is, moreover, the anhydrous acid, and not a definite 
hydrnte which volatilises below tho limit of stability, for hydroliromio 
acid gas, saturated with tho vapour of water, gives the same calorific 
results on solution as perfectly diy gas. 

It would seem, therefore, that concentrated solutions contain a certain 
amount of anhydrous acid, whose proportion at a given temperature 
can be calculated, the solutions being mixtui'cs of the hydrates with 
the anhydrous acid simply dissolved, that is to say, liquefied in them. 
The precipitation of saturated solutions of the alkaline chlorides by hydro- 
chloric acid also serves to control the state of hydration of these liquids, 
the acid taking from the solution of the salt the water neccbsary to con- 
vert it into a stable hydrate. The limit when it ceases to precipitate tho 
salt is HCl + 7 *oH 20 with potassium chloride; HOI + GHaO with 
sodium chloride ; HOI -1- 5 H 30 with ammonium chloride, and HOI -4- 
9 H 3 O with barium chloride, the difference in these results being due 
principally to the greater or lesser solnbiliiy of the salt in hydrochloric 
acid. The author considers that the results of these determinations 
establish the existence of a certain amount of anhydrous acids in con- 
centrated solutions of tho hydradds. 

The great value of the study of the constitution of the hydracids in 
solution is, that it seems to play an important part in chemical 
reactions, espedally those in which the action varies with the concen- 
tration of the solution, as for example, in the evolution of snlphni^etiod 
hydrogen on treating native antimony sulphide with concentrated 
hydrochloric acid, and the inverse reaction of the precipitation of 
sulphide of antimony by sulphuretted hydrogen fx*om a solution of 
antimony chloride in dilute hydrochloric acid ; the neutral point here 
corresponds, at the ordinary temperature, with an acid of the strength 
HCl + OHsO. An acid somewhat more concentrated than this attacks 
native snlpkide of antimony with disengagement of sulphnrotted 
hydrogen, but on adding a small quantity of water to tho liquid, which 
now contains both antimony chloride and sulphuretted hydrogen in 
solution, an orange-coloured precipitate of tho sulphide iimncdialely 
makes its appeai*ance. This forms an admirable Jeetnro cxpmm(»rif. 
The action of concentrated hydroclilonc acid on tho antimony sulphido 
is accompanied by a sensible absorption of heat due to the formation of 
the gaseous snl})hnretled hydrogen; thisabsoiption being less than the 
heat of solution of the gas. 

In the energetic reoucing action exerted by conconfanted hydriodic 
acid, it is really the anliydruns hydracid dissolved which produces tho 
effect “ by virtue of the excess of energy it possesses compared with its 
definite hydrates,” that is, the heat corresponding to tho transfijrmaiioii 
of the anhydrous acid contained in the solution into certain stable 
hydrates. A similar explanation may be given of the inverse action of 
concentrated hydriodic acid on sulphur, producing sulphuretted hydi*o- 
gen, and of snlplinretted hydrogen on iodine in prcsenco of a largo 
amount of water, forming hydriodic acid, the neutral point appearing 
to correspond with an acid of the stran^h indicated by the formula 
HI -b 7H80, which is the same as for the inverse actions of con con- 
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trated sulphuiic acid on concentrated liydriodic acid, and of snlphurous 
anhydride on iodine in presence of water. 

Thus it is proved that dilate solniions of tho hydracids contain only 
definite and stable hydrates, whilst concentrated solutions contain at 
the same time hydrates in a state of dissociation, and also a certain 
proportion of anhydrous acid. In the phenomena of inverse chemical 
reactions produced by these two kinds of solutions, it is tho anhydrous 
acid which effects certain reactions, whilst the hydrates are either indif- 
ferent or even produce an inverse action. 

0. B. O'. 

A new Form of Aspirator. By H. Lasne 
(Bull. Soc. Chim. [2], xix, 291-— 295). 

Tnis apparatus is founded on the well-known mechanical principle 
called the diverging jot. When water is made to flow thi*ough a pipe 
the diameter of which continually increases fi*om above downwards, 
the same quantity of water passes in any given time through the two 
extreme sections, but in passing from the first io tho second, it has lost 
a part of its velocity. This loss is necessarily due to a force which 
opposes the movement of the liquid, and, neglecting friction, tho only 
force that can produce this effect is tho difference of the pressures at 
the two sections under consideration. Tho pressure must therefore 
vary from one section to the other, and must be least where the velocity 
is greatest, that is to say, at the narrow section. At tho wide end of 
the diverging tube tho water is exposed to tho pressure of Iho atmo- 
sphere ; and if tho circumferonco of tho naiTOwost portion bo mado to 
communicam with a barometer tube, the mercury will rise in tho tube 
to a height depending on the ratio of the two sections. 

The body of tho author’s apparatus consists of a chamber with three 
openings, one at the top, one at the bottom, and a lateral one. To this 
last is fitted the tube which is in communication with tho air to he 
aspired. In the opening at tho top, a tube, placed in communication 
with a tap capable of delivering water at a prossure CHpial to a fsdl of 
18 meters, slides up and down in a stuffing-box. To tho lower opening 
is fitted a conical efflux-tube, with its largo cud downwards. When 
the water is flowing, tho upper tube is so adjusted that the veatt contracta 
may occur just wdtbin the narrow part of tlio olllux-tiilio and draw 
away tlie aix* from the body of tho instruiuonb, and so, by the late3*al 
tube, fi*om any vessel placed in communication with it. Tho lateral 
tube has a valve which prevents iho water from entering tho vessel 
to bo exhausted, and also serves to maintain the vacuum. Tho author 
does not give any dimensions, but from tho diagram of the apparatus 
the conical efflux-tube would appear to be about 80 mm. in length, 
2 mm. in diameter at the small end, and 8 mm. diameter at tho largo 
end. The influx-tube is about 8 mm. in diameter at the lop, and 
rather loss than 2 mm, where the water leaves it, and the latoi*al tube 
is about 4 mm. in diameter ; the above are all interior measurements. 
Tho amount of water issuing per minute is from 2 to fS litres. As to 
the extent of the vacuum produced, the air left in a boll-jar containing 
7 litres will sustain 24 mm. of mercury after the apparatus has been 
exhausting it for an horn*. After an hom» and a half the vacuum would 
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bo 15 mm. Thifl limit cannot bo paBsod. The apparatus wonlil appear 
to be very nseftil in oases whore tlio Bnnsou pump cannot easily be 
employed, e.gf., at the bottom of a house. B. J. O. 


The Hydrates of Monobasic Acids. By A. Qeutiibr 
(D ent. Chem. Ges. Ber., vi, 403 — 405). 

Grimato has lately shown (this Journal, 1873, 371), that the hydrates 
of the fatty acids have to be considered as “ atomic compounds.” The 
author now points out that he has expressed similar views in his 
LeJirbiieJi, published in 1869. The hydrates of other acids have likewise 
a similar constitution ; thus the hydrate NOaH + 2 H 2 O is perhydroxyl- 
nitrio acid N(OH) 5 , <&c. 0. S. 


Thermo-chemical Investigations, xi — Afidnity of Hydrogen for 
the Non-metallic Elements, Chlorine, Bromine, Iodine, 
Oxygen, Nitrogen, and Carbon. By J. Thomsen (Pogg. Ann., 
oxlviii, 177—203 and 368-^04). 

The results of this investigation have already been given in this Journal, 
1872, p. 215, and 1873, p. 126. The present paper gives a description 
of the apparatus employed, with full details of the mode of experi- 
menting and working out the numerical results. 


Calometric Researches on the State of Bodies in Solutions. 
By M. Berthe LOT (Ann. Chim. Phys. [4], xxix, 94 — 186). 

This is the first of a series of papers giving the details of M. Berthelot’s 
researches on the above subject. The results have been already given 
in this Journal, 1871, pp, 975, 982, 1129; 1872, 19, 21, 107, 212, 875 ; 
1873, 236, 468. The present paper contains the description of the 
calorimetric apparatus and methoik employed. 


On the Internal Friction of Gases — Fifth Memoir; Influ- 
ence of Temperature on the Friction. By 0. E. Mioyeis 
(Pogg. Ann., cxlviii, 203 — 236). 

Conduction of Heat in Crystallised Bodies. By E. Ja n nb ta a 

(Ann. Ohim. Phys, [4], xxix, 5 — 82), 

On the Molecular Rotation of Gases. By 0. JIinrcoits 
(Oompt. rend., Ixxvi, 1357 — 1360). 

On the Vapours emitted at a given Temperature by the 
same Body under Two Different States. By J. Moutibr 
(Compt. rend., Ixxvi, 1074 — 1077). 

Reply to Berthelot’s Last Note on the Mercury Calorimeter. 

By P. A. Favre (Ann. Chim. Phys. [4], xxix, 82—86). 

On the Theory of Sun-spots and on the Dark Nucleus of 
the Sun. By B. Vicaire (Oompt. rend., Ixxvi, 1396—1309), 
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Hesearclies on the Production of Electricity by Mechanical 
Actions, By L. Jouhn (Oompt. rend., Ixxvi, 1299 — 1303). 

Action of Electricity on Flames. By Y. Neyreneuf (Oompt. 
rend., idOO). 

ComjSarison of DifiEbrent Electrical Machines. ByM.MASCdiRT 
(Oompt. rend., Ixxyi, 1011 — 1014). 

On the Electric Balance and an Electrostatic Phenomenon. 

By P. Yolpicelli (Oompt. rend., Ixxyi, 1296 — 1299). 

On the Resistance of Galvanometers. By J. Ratnaub 

(Oompt. rend., Ixxyi, 1014). 

On the Conditions of Maximum Magnetic Effect in Galva- 
nometers and Electro-magnets. By J. Baynaitjo (Oompt, rend,, 
Ixxyi, 1303). 


Inorganic Chemistry. 

Remarks on Pudakowsky^s Paper on Active Oxygen. 

By E. ScHAER (Dent. Ohem. Ges. Ber., vi, 40G — ilO). 

The slow oxidation of hydrocarbons and the simultaneous formation of 
ozone takes place, not only by insolation, but also by heat within cortain 
limits of temperature. When the oils of taipontine, juniper, lemon, &o., 
are distilled with water in presence of a large yolumo of air, the distilled 
water, as well as that remaining behind, shows the reaction of hydrogen 
peroxide, whilst the distilled oil contains ozone. Seyeral oils containing 
oxygen behaye in a similai* way, and also the benzene- and petroleum- 
hydrocarbons, only they require repeated distillation and a yory large 
yolume of air. As some of the ozone is destroyed again at the boiling 
point, better results are obtained by heating the oils in a constant 
current of air. 

The author believes that when those hydrocarbons aro slowly oxidised, 
a part of the oxygen is converted into ozouo, whilst another part com- 
hines with the hydrocarbon in a peculiar way (Schoenbeiu’s organic 
antozonide). This aiitozono oxidises the hydi^carboii, but much more 
slowly than ozone, and is easily removed hy treating the oils with 
ozonides (potassium permanganate, lead 2 >oroxido, &c.), whilst barium 
peroxide and other antozoiiidcs do not act on it. Oils containing the 
two modiheations of oxygen show tho ozone-reactions much more 
strongly on addition of hssmoglobin, diastaso, fem*ons oxide, platinum- 
black, and other ozone-camers. If such an oil is shaken with acidu- 
late water, hydrogen peroxide is formed, and if this treatment is con- 
tinued until the water does not show the reactions of the poroxide, 
the oil still gives tho reactions of ozone, but tho ozone-carriers no 
longer make them more intense. This shows that the antozono has 
been removed as hydrogen peroxide, whilst the ozone is left behind. 

0. S. 



840 


ABSTRACTS OF OHEHIOAL PAPERS. 


Action of Oxygen Dissolved in Water on Reducing Agents. 

By P. ScHUTZENBEitGER and 0. Risleb (Coinpfc. rond., Ixxvi, 

1214— lt216). 

Wkbs a solution of sodium Lj^posulpliite (ScHutzouborgcr’s liydro- 
sulphite) titrated by means of ammoniacal copper sulphate is added to 
aerated water tinted with indigo, the indigo is decoloi*iscd when a 
quantity of the liquid has been added sufficient to consume just half 
the oxygen present. The liquid thus decolorised becomes blue again 
under the influence of the slightest trace of free oxygen, and tlio gases 
extracted from it by ebullition or by the mercurial pnmp consist of 
nitrogen and carbonic anhydiide without appreciable traces of oxygon. 

If an excess of a colourless solution of amnion ia(‘al cuprous chloride 
is added to aerated water the liquid becomes blue, and on titrating by 
means of hyposulphite, the cupiic oxide which has boon formed, it is 
found that this corresponds precisely to the lialf of the dissolved 
oxygen. These experiments wore all conducted in an atmosphere of 
pure hydrogen. 

From various experiments the authors are lod to conclude that cer- 
tain reducing agents, notably sodinm byposulphito and ammoniacal 
cuprous chloride in presence of oxygon dissolved in water, divide 
the oxygen into two equal parts, one of which acts upon the reducing 
agent itself, the other remaining disguised in the liquid. Stannito of 
sodium, however, removes the whole of the dissolved oxygen. The 
authors think it probable that the oxygen which thus disappears pro- 
duces with the water hydrogen peroxide. It becomes free again on 
heating the liquid, and this observation has led to a modi flcai ion of 
the process of titration by which the whole of the dissolved oxygon is 
obtained. 

In operating upon bullock’s blood saturated with oxygon, the authors 
find that it contains from 24 to 28 per cent, of oxygen, or 6 to 9 per 
cent, more than the quantity capable of extinction by the pump. 

W. A. T. 


The Purification of Hydrochloric Acid. By ENUKii 
(Compt. rend., Ixxvi, 1139). 

Itsi order to remove arsenic from bydi»ocli]oi*ic acid, the aidhor I'cccnn- 
mends an addition of four or five grams of potassiiun liy]>oph()sp}iite to 
each litre of the acid; the arsenic soon becomes rcduccnl, and when it 
is all deposited the clear acid cau be decanted and diKl.ill(Kl. 

Potassium hypopliospbite can be used as a test lor tlie ])rc‘son(‘o of 
arsenic in hydrochhjric acid, the redaction taking place iannieiliiikdy on 
the application of heat. 

'r. B. 


New Process for the Preparation of Sulphuretted Hydrogen as 
a Laboratory Reagent. By W. Skey (Chem. News, xxvii, 101). 

It is proposed to supersede the ordinary process for the preparation of 
sulphuretted hydrogen by the following, nao generating ilabk is 
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charged with fragments of galena and grannlated zinc in about equal 
proportions, and the mixture covered with dilute hydrochloric acid 
(1 to 20). An energetic and regular current of sulphuretted hydrogen 
is evolved. The gas is accompanied by a little free hydrogen, and 
requires washing to remove traces of hydrochloric acid. 

The apparatus may also be arranged as a simple galvanic couple, in 
which a piece of massive galena occupies the position of the negative 
element; the connecting wires are passed through the cork of the 
apparatus, and are brought into contact with each other by means of 
binding screws. The evolution of gas commences on making the con- 
nection, and ceases instantly when the current is interrupted. This 
latter arrangement, though somewhat more troublesome to prepare, is 
nevertheless to be preferred, inasmuch as it avoids the necessity of 
removing the exciting liquid when the evolution of gas is no longer 
required. 

J. W. 

Contributions to the Knowledge of Monochlorosulphuric Acid. 

By Max Muller (Deut. Chem. Gcs. Ber., vi, 227 — 231). 

After giving a summary of the investigations of Williamson, Baum- 
stark, and Williams of this substance, the author remarks that it may 
possibly exist under two isomeric foims, Cl — S — 0 — 0 — OH and 
HO — S — 0 — O — 01. In order to determine which formula belongs 
to the ordinary chlorosulphuric acid, he examined the salts and ether of 
the acid, but as the former did not yield very satisfactory results, his 
attention was more particularly directed to the ether. 

Ethylene is readily absorbed by the acid, yielding a liquid which 
may be purified by distillation under diminished pressure, passing over 
almost entirely between 93° and 95° at 100 mm. It is a colourless, 
mobile liquid which fumes when exposed to the air, and possesses a 
pungent odour, producing a copious flow of tears. It is heavier than 
water, being slowly decomposed by it in the cold and rapidly when 
heated, with fonnation of bycfrochloric acid, sulphuric acid, and alco- 
hol. Hot aqueous potash and cold alcoholic potash readily decompose 
it, ethyl chloride being evolved and potassium sulpliaio formed. It 
dissolves without decomposition in imro ether, but with alcohol or 
amylic alcohol it evolves ethyl chloiido, othylsulphunc acid or amyl 
sulphuric acid being simultauconsly pi*oduci‘tl. 

Of the two isomci’ic formula) belonging to ethyl clilorosulphato, 

CiHsO— S— 0— 0— 01 

01— S— 0— 0— OC,H„ 

the first would be the chloride of etliylsulphuric acid, and must be 
decomposed by water into ethylsuljjliuric acid and hydrochloric acid ; 
the second therefore represents the composition of othyl chlorosulphate, 
and the acid itself will have the formula — 

Cl— S— 0—0— OH. 

The author has also examined the action of sulphuric anhydride on 
ethyl cliloride ; the oily product obtained cannot bo distilled without 
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decomposition and consists of two compounds, one of whicli is insoluble 
in water and is identical with tbo ctbyl cblorosnlphafce ali‘oacIy described. 
The aqueous solution of the other, after separation of the liydrocliloric 
acid and sulphuric acid, was found to contain a substance which easily 
decomposed, with formation of isethionic acid. The author was unable 
to isolate this new compound, but believes it to bo a product of the 
action of sulphuric anhydride on ethyl chlorosulphato, a supposition 
confirmed by the results obtained on treating pure ethyl chlorosulplmto 
with sulphuric anhydride. He concludes with some observations on the 
isethionates. The hariim. salt crystallises from 65 per cent, alcohol in 
large transparent crystals ; the potassium salt from 80 per cent, alcohol 
in needles which melt at 190° and not at 300° — 350°, the tempciatore 
usually given. 

0. B. G. 


The Preparation of Phosphonium Iodide, 

By A. W. Hofmann (Dout. Chem. Ges. Ber, vi, 286 — 292). 

Sebullas prepared phosphonium iodide ht>m a mixture of iodine and 
phosphorus moistened with water. H. JEtose substituted hydriodio acid 
ior water. 

Baeyer dissolves 100 grams of phosphorus in carbon sulphide, ap d 
adds 175 grams of iodine, and after removal of the sulphide 50 grains 
of water very gradually. 

Owing to the increased use of phosphonium iodide in chemical re- 
searches, it seemed desii*able to examine these methods, and to find the 
best means of preparing the snhstance in quantity. 

The proportions recommended are 100 parts of phosphorus, 170 
p^s of iodme, and 60 parts of w'ater ; but Hofmann prefers to work 
with fow times the above weights. Phosphorus (400 grains) is dis- 
solved (in a retort of one-litre capacity) in its own weight of carbon 
sulphide, and after complete cooling the iodine (68o grams) is added 
little by little. The carbon sulphide is then carefully distilled ofl* in 
the water-bath. The retort is next gently warmed, and the water 
(240 grams) allowed to flow in* very slowly. A stream of carbonic 
^d is made to flow through the apparatus during the operation. 
Further details can scarcely be given without reproducing tlie wootl- 
cut by which the paper is accompanied. 

G. T. A. 


Arsenetted Hydrogen. By J. T. Janowskt (Dout. Ohom. Gos. 
Ber., vi, 216 — 220). 

Wb^n dry^senetted hydrogen is passed over phosphorus trichloride 
^pLited evolved and arsenic ])kospkide, is 

Arsenic pJios^hiile when first deposited, possesses a bright reddish- 
biOTO colour, but on drying it becomes dark and lustreless. It is in- 
soluble xn alcohol, ether, and chloroform, but dissolves slightly in 
<»«xm sulphide. Cold sulphuric acid and hydiochloric acid have no 
actium on i1^ but the application of heat appears to cause partial sola- 
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tion. Concentrated nitric add oxidises it, with production of flame, 
and the same acid when dilute and warm oxidises it readilj to arsenic 
acid and phosphoric acid. Potash-solution, ammonia, and baryta- 
water decompose it slowly in the cold, and more rapidly on the applica- 
tion of heat, phosphorotted hydrogen, arsenetted hydrogen, phosphor- 
ous acid, arsenious acid, and metallic arsenic being produced. After 
long heating, the solution contains phosphoric acid and very little 
arsenious acid, the greater portion of the arsenic having separated in the 
metallic state. When arsenic phosphide is heated, it burns to arsenious 
anhydride and phosphoric anhydride, and when it is heated in a closed 
vessel it is decomposed, the phosphorus subliming before the arsenic. 
The author did not succeed in obtaining this substance in a definite 
state by the direct action of phosphorus on arsenic, but it is formed 
when phosphorotted hydrogen is made to act on arsenic trichloride. 
When arsenic phosphide is treated with water, a substance having the 
composition ALS 3 P 2 O 2 is obtained. This substance is not much acted 
on by acids, with the exception of nitric acid. With alkalis it reacts 
like arsenic phosphide, but a considerable quantity of arsenic is set free 
even in the cold. It is decomposed slowly when heated to 100°, and 
mpidly at 250° 0. 

The arsenic phosphide which Pelletier obtained by fusing together 
phosphorus and arsenic under water was found by the author to yidd 
up its phosphorus to carbon sulphidc- 

Whon arsenetted hydrogen comes in contact with concentrated sul- 
phuiic acid, hydrochloric acid, or moist hydrochloric acid gas, metallic 
arsenic is deposited, and this deposited arsenic dissolves in sulphuric 
acid on tho application of heat, sulphurous acid being evolved. 

Arsenic tricliloride when treated with arsenetted hydrogen is decom- 
posed, metallic arsenic and hydrochloric acid being produced. 

The arsenetted hydrogen employed in tho above experiments was 
prepared by the action of dilute acid on sodium arsenide, this being 
obtained by heating sodium in tho impure gas evolved when arsenical 
zinc is treated with dilute acid. 

Tho solid residues obtained by treating metallic arsenides with acids 
have been usually regtirdod as arsenides of hydrogen; tho author, 
however, finds that these residues often consist of metallic arsenic. 
Wlion pure sodium or potassium arsenide is treated with water, a brown 
velvety residue having tho composition AsH is obtained. 

T. B. 


Action of Sulpbitir upon Arsenic. By A. Q isLis 
(Compt. rend., Ixxvi, 1205 — ^1209). 

When sulphur and arsenic are fused together, the products vary 
according to tho relative proportions of the two bodies, but such pro- 
ducts are definite, few in number, and easily determined. Sulphur 
heated with excess of arsenic forms but one product, viz., arsenic 
bisulphide, which is opaque, of a coral-red colour, and has a crystalline 
fracture. 

When the sulphur is in excess, a mixture is obtained consisting of 
arsenic, pentasulpbido, and sulphur. Liquid ammonia will dissolvo out 
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the pentasnlpHde and leave the snlpliur. Or if the mixture be diatilled 
in an earthenware retort, sulphur is the first product^ then a mixture 
of sulphur and arsenic, and the residue in the retort consists of arsenic 
pentasulphide. If the distillation be continued, the peiitasulphido de- 
composes into sulphur and arsenic trisulphide, and the latter may be 
distilled without decomposition. 

The mixture of sulphur and arsenic which distils over after the snl- 
phnr, when treated several times with carbon snlpliide yields a product 
which the author found to contain from 9*27 to ll*4d equivalents of 
sulphur to one of arsenic. It is therefore suggested that this com- 
pound may be represented as AsSio, or that it may he considered as 
arsenic pentasulphide in which the molecule of sulphur has been formed 
by the condensation of two molecules of ordiuaiy sulphur. 

When sulphur and arsenic are heated together in proportions within 
the limits indicated by their two extreme compounds, mixtures of di-, 
tri-, and pentasulphide are obtained according to the quantity of each 
used, the trisulphide being either formed dii*ectly or fi'om the decom- 
position of the pentasulphide. 


Note respecting the Decomposition of Metallic Carbonates 
by Heat. By L. Joulin (B^L Soc. Ohim. [2], xix, 345 — 354). 

The carbonate submitted to examination was placed in a suitable glass 
tube and the latter connected with a manometer and mercurial pump. 
The salt was dried at a low temperature in an atmosphere of carbonic 
anhydride, and the tube having been exhausted, w^as then heated by 
immerbii^ it in an oil-bath. 

Alanganese carbonate began to decompose at 70®. At 150° the ten- 
sion of the carbonic anhydride attained a certain value, 215 mm., which 
remained constant for tliat temperatm'o *, when the salt was allowed to 
cool, recombination took place, and the tension 3*evortod slowly to its 
initisd value. Above 200° decomposition began to be complete, and tho 
elastic force of the gas augmented constantly to two atmospheres j the 
carbonate became brown in colour, and little or no reabsorptioii took 
place on cooling. 

It was observed, when the cai'bonate was healed to 100°, 1 50°, 200°, 
and allowed to cool, that on raising the temperature a second time to 
100°, the extreme tension was less than one-half of the tension attained 
when the salt was heated for the first time to 100°, and that a third 
heating produced no sensible alteration of tlie lower tension. Since no 
exhaustion was effected during the three operations, the autlior is of 
opinion that the phenomenon can only be explained by assuming some 
intermolecular change in the carbonate to have taken place, whioli Las 
rendered the body more stable, and consequently more able to resist 
decomposition at low temperatures. This explanation is also strength- 
ened by the fact that when the temperature of the bath was rapidly 
raised, the elastic force of the gas attained a value, 480 mm., more than 
double of that at which it remained constant after a lengthened heating, 
215 mm. ; a circumstance which seems to imply that the nioloculos aro 
not^ in the first instance, in that condition of stable equilibrium which 
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they finally acquire when the temperature has passed a certain degree, 
and remained uniform for a considerable time. 

The results of the experiments with silver carbonate were somewhat 
different from those with manganese carbonate, inasmuch as the de- 
composition of the carbonate and resulting oxide proceeded simulta- 
neously at temperatures above 200°. Below this, the extreme tension 
was sensibly inferior to that of manganese carbonate under the same 
conditions, and the salt altogethm* underwent decomposition with 
greater facility. 

The decomposition was complete at 226° 

Experiments with lead carbonate gave similar results. 

The object of these investigations was to show that the composition 
of the carbonates and hydrocarbonates of these and similar metals 
cannot be satisfactorily ascertained, unless great precautions are taken 
in the preparation and drying, &c., of tbe material submitted to 
analysis. 

J. W. 

Reactions of various Metallic Salts. By J. Myers 
(Dent. Ohem. Ges. Bor., vi, 440). 

O. Lot3W has examined the action of potassium sulphide on copper 
sulphate; the author has examined the same action in the case of 
nickel chloride, nickel sulphate, mercurous nitrate, cobalt chloride, 
ferrous sulphate, mercuric chloi’ido, and lead acetate, which arc all 
reduced to the metallic state (like copper sulphate), potassium poly- 
sulphide being formed. Zinc sulphate gives zinc sulphide ; silver 
nitrate, a thin pellicle of silver sulphide, with a thinner underlying 
film of silver. Potassium iodide gives no results, saving a hoiero- 
morphous lead iodide, with lead acetate. Yellow potassium chromate 
becomes dichromato in contact with copper sulphate, silver nitrate, 
mercurous nitrate, and mei*cnric chloride. With copper sulphate, a 
brown crust of basic copper chmmato is formed ; with the mercurous 
salt, a crystalline layer of basic nitrate, covered with a film of mer- 
curous chromate ; with mercuric chloride, a covonng of red chromate 
is formed, a yellow layer being undcmcath, probably an oxide or basic 
salt. Lead acetate is unchanged, and cobalt chloride completely precipi** 
tated. 

Solution of potassium forricyanido brought into contact with 
ferrous sulphate, gives a gi*cen fluid smelling of hydrocyanic acid ; 
three layers ai*e foiuned on the crystals, one of Tnmbuirs blue, another 
(green) probably of ferrous feiTOcyanido, a third of iron hydrate. 
Copper and zinc sulphates produce foiiicyanidos. 

0. R. A. W. 

An insta>nce of Stability of Silver Chloride in Sunlight. 

By F. Field (Ohem. News, xxvii, 175). 

A VARIETY of silver from Bolivia, containing silver 78*12, silver chlo- 
ride 12*01, ferric oxide 9*34, cobalt 0 40, was very brittle, owing, 
the author thinks, to the presence of the chloride (see this Journal [2], 
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ix, 498, 666 ). WLen the cliloride was exposed to simligH it blackoned, 
but when the metallic silver in the mineral was dissolved in nitrie acid, 
and precipitated as chloride, the washed precipitate did not blacken 
when exposed to sunlight for many days. Another instance of stable 
silver chloride is mentioned in this Journal, x, 242. 

B. J. O. 

On some New Compounds of Indium. By C. Roe&sleij 
(J. pr. Chem. [2], vii, 14 — 16). 

The atomic weight of indium deduced from the specific heat of the 
metal req[uires the formula of the oxide to bo written, InsOi, and the 
formulse of other compounds in a corresponding manner. The com- 
pounds of indium hithei*to studied are not charactonsod by properties 
confirming with certainty the correctness of these formulae. Qlic author 
has, however, now discovered such a compound in indium-ammonium 
alum. This body was obtained by evaporating over the water-bath 
solutions of indium and ammonium sulphates, mixed in the proportion 
of their molecular weights. The concentrated solutions, ou standing in 
the cold, deposited transparent octohedral crystals, which, when ana- 
lysed, gavennmbers corresponding withthe formula, luaOj. (ITHi)^O. 4 SOj 
+ 24HA or In^'^(2raO(SO)* + 12H«0. 

All attempts to obtain indium-sodium and indium-potassium alum 
Mled. 

indium ammonium alum crystallises easily in large octohedrons, 
always exhibiting the cube-faces. It appears to undergo fusion at 6 (>", 
but really breaks up into a solution of the alum and a salt containing 
less water (see below). The liquefied mass, wheu examined with the 
microscope, is seen to contain monoclinio prisms of the lattcT sab, 
whilst octohedral crystals of the alum are agtiin formed, as it cools. 
This breaking np takes place even on triturating crystals of iho alum 
with a pestle, the result being not a dry powder, but a moist pasty 
mass. The alum is very soluble in water, 1 part of water dissolving 
2 parts of alum at 16°, and about 4 parts at 30°. Tt is insulublo in 
alcohol. The strongly acid aqueous solution deposits on hoih'ng a wliito 
powder, corresponding in composition to alnm-stone, and liaving similar 
properties. 

The foimation of the above-mentioned salt with less water iak (»8 
place, as it evidently must do, when a solntion of the alum is made to 
crystallise at 36°. Thus formed, it was found to havo the composiiiou 
represented by the formula., Ina 03 .(NHi) 20 . 4 S 03 + 8 H 2 O. Corre- 
sponding salts were obtained with potassium and sodium suli)hatcs. 

J. R, 

Lead; its Impurities, and their Influence on the Technical 
Use of the Metal. By G. Beigel (Deut. Ohom. Ges. Ber., vi, 
191). 

Impuee lead is usually somewhat whiter and less soft than pure lead, 
which readily stains the hands, linen, &c. Sulphur, iron, tin, antimony, 
and copper are the usual impurities, and are injnrioas for many 
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teclinical applicatioiis, especially wHite lead making. Pure lead melts 
at 330®’ — 385° ; at a Httle below the melting point it is brittle ; at a 
■white heat it is volatile in closed vessels. 

0. R. A. W. 


Affinity in Solutions of Ferric Oliloride- By A. Muller 
(Pogg- Ann, Erganznngs-band, vi, 123 — ^141). 

Tub anthor has studied the efEect of dilution in changing the colour of 
a ferric chloride solution. 

The specific intensiiy of the colour (i.e., the intensity calculated 
from a known quantity of iron employed) depends upon — 

1. The nature of the diluent. 

2. The temperature of the solution. 

3. The age of the solutions. 

1. The intensiiy of the colour of a feebly acid ferric chloride solution 
decreases by dilution with water more rapidly than in a strictly inverse 
proportion to the increase of volume. 

Hydrochloric acid generally increases the specific intensity, but by 
using a ferric chloride solution of a particular degree of concentration 
the intensity is unchanged on addition of this acid. 

Am'iuoniwyi chloride has an efiect similar to hydrochloric acid, one 
atom of this salt having the same efiect as two-tbirds of an atom 
of the acid. 

Ammonium chloride and hydrochloric add together increase the in- 
tensity more than the sum of the two separately, in the proportion of 
9 to 8. 

Three atoms of sodium chloride have an efiect equal to fivo atoms of 
hydrochloric acid. 

2. Increase of temperature increases the intensiiy, a rise of 30° 
causing an increase in the proportion of 1 to 1*4 or 1*5. 

3. Some time must elapse before the solution, diluted or raised in 
temperatm'o, has acquired its minimum or maximum intensity. 

The author accounts for these -mrious facts by saying that the ferric 
chloride undergoes chemical changes. The addition of water causes the 
anhydrous chloride to be changed into hydrochloride of ferric oxide 
(Salzsaures oxyd). Addition of hydrochloiic acid hinders this change, 
because it inci'eases the points of contact between the atoms of iron 
and chlorine. Sodium and ammonium chlorides form stable chlorine- 
compounds, and these assist the molecules of ferric chloride to -with- 
stand the incursions of the water-molecules. Increase of temperature 
increases the motion of the iron and chlorine atoms towards one 
another, and hence their rapidity of combination. Time is required to 
overcome the chemical i^i&rtia of the molecules, which, after they have 
been driven asunder by the influence of some added substance, do not 
at once settle into their proper p')sitions. 

The intensity of colour of pure ferric chloride has not yet been de- 
termined. It is somewhat more than double that of ferric acetate. It 
absorbs more red light than potassium dichromate, and appears more 
green in shade. 

The author has also studied the action of various acids on ferx-ic 
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chloride, and finds that at temperatures at which acetic acid has no 
great tension, it is able to displace hydrochloric and sulphuric acids 
from such weak bases as ferric oxide, but not from strong bases such 


as the alkalis. 


M. M. P. M. 


Action of Aluminium on Zinc Chloride. By F. Flavttsky 
(Dent. Chom. Ges. Ber., vi, 195). 

Aluminium reduces zinc as regains from fused anhydrous zinc chlo- 
ride — 

SZnClj H- 2A1 = Al.Oh 4- 3Zn, 

but does not similarly reduce magnesium chloride. Chloraluminato of 
sodium, AlKaOli, is decomposed by water. 

0. R. A. W. 


Preparation of Chrome Alum. By A. Lieleqo 
(D ingL polyt. J., covii, 321). 

100 PARTS by weight of the alum are produced by adding 29’ 5 parts 
potassium dichromate to a warm mixture of 39 parts snlpbnvic acid 
diluted with a quantity of water sufficieut to dissolve the bichromate, 
and, when this solution is cool, adding 38 parts of crystallised oxalic acid 
in small portions at a time. After* filtering, the alum crystallises out 
ou standing. 

M. M. P. M. 


Influence of Acids on Iron and Steel. By W". Johnson 
(Chem. News, xxvii, 376 — 178). 

Pieces of iron and steel wire on immersion in hydw^ohlovio or sul* 
phuric acid, washing in water, and drying, were found to have gained 
in weight. This gain varied from 0’0005 to 0*06 per coni., being 
greater -with iron than wdth steel, and with sulphuric lhau with hydi*o- 
chlorio acid. (The first of the above numbers appears very snuill, but 
the author would seem to be in possession of exiraordinaiily accurate 
weighing apparatus, since he gives weights of over 80 grains to the 
y-J-y milhgi'am. He moreover calculates all percentages to the sixth 
decimal.) The breaking strain of iron wire was diminished by immer- 
sion in hydrochloric acid from 0*5 to 3 per cent., and in the case of steel 
wire 4*67 per cent. The elongation of iron wire was but little afPectod 
by the same treatment, but the elongation of steel was increased about 
30 per cent. The toughness of both was diminished, that of steel in a 
very marked way, a coil of steel, after immersion, breaking if allowed 
to Ml on the ground, and even flying in pieces directly it was placed 
in the acid. When iron and steel wire which had been immersed were 
heated in a confined space, the surface became rusted, sometimes uni- 
formly, sometimes in spots. This did not take place if the air had free 
access. The spotted rust forms in some cases without heating, by more 
lapse of time. W^n the wire, after immersion in acid, washing and 



ahneralogioal ohemistrt. 


849 


drying, coating with lime, and drawing out finer to remove every 
trace o£ acid &om the sm^face, is broken, and the fracture is mois- 
tened, bubbles of gas rise over the whole surface of the fracture. 
The water docs not, however, alter litnins-paper. By exposure to air, 
washing with water, or gentle heating, all the above effects of acid upon 
iron or steel decrease in intensity and finally cease, leaving the metal in, 
its original state. Pyroligneous acid acts in a similar way to the two 
acids mentioned. Zinc appears to have a power similar to that of 
acid in rendering iron brittle. A piece of galvanised iron which could 
be bent to and fro several times without breaking was rapidly raised 
to a rod heat, so that all the zinc should not be volatilised. On trying 
to bend it, it broke off shoi*t, although when all the zinc was vola- 
tilised it could not be broken by bending. 

B. j. a. 


Mineralogical Chemistry. 


Graphite. By J. Stinol (Dent. Chem. Gcs. Ber., vi, 391). 

Grawiiti] was purified as far as possible by olutriaiion and repeated 
treatment with alkali, aqua icgia, and hydroffuoric acid, the amount of 
ash being thns reduced to 0*12 per cent , and in the case of grophito 
from Bohemia and Stjnia the amount of ash w'^as diminished still 
further. Sometimes the ferric oxide present m gi*aphito exists in the 
soluble state, and sometimes in the insoluble state, and the graphite 
from Styria frequently contains fragments of readily pulvorisable quartz. 
In purifying gi'aphite an efiectnal eluti-iution is of groat importance. 

"When graphite horn Bohemia or Styiia is carefully purified and con- 
verted mto graphitic acid, the product foims a yellow amorphous 
powder, no ciystalline structui'e being visible ; and when this giujihitic 
acid is heated, a residue is obiained which decolorises, and possesses a 
covering power groator than that of lamp-black. Foliated or crystal- 
line gi*aphiie yields, on the other hand, a graphitic acid which is 
ciystalline, and the rosidno obtained by heating it possesses neither 
decoloinsing nor co'vering jiow’cr. The amorphous gi'apliitic acid 
obtained fiom the above-mentioned kinds of gmpliite, gave satis- 
factory nniubers on analysis, and the author is engaged in studying 
the graphitic acid obtained from the crystallised giaphite deposited 
during the preparation of crude soda. The graphite from this source 
was found to contain 79*79 per cent, of carbon, 11*27 per cent, of 
ferric oxide, and 10*05 per cent, of silica. The presence of feii*ic 
oxide in this kind of giaphite leads tlio author to believe iliat the 
sodium cyanide and sodinm lerrocyamdo contained in the crude soda 
are converted into carbon monoxide, nitiogcn, magnetic oxide of ii*on 
and sodium hydrate by oxidation, and that the action of carbon 
monoxide on magnetic oxide of iron gives i*ise to the formation of loiTic 
oxide and gi'aphite. The nateo of the roaction is, however, still under 
investigation. 

In estimating the carbon of graphite it is advantageous to weigh the 

VOL. xxvi. 3 sr 
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carbonic acid produced by its combustion, as the loss on ignition is 
almost always greater than the amount of cax’bon present. 


T. B. 


Arsenic-glance. 

By A. Frbnzel (JabrbucbL f. MineraJogie, 18?3, 25). 

This name has been given to two minerals from the Palm-tree mine 
at Marienberg in Saxony, one of which, distinguished by brilliant 
metallic lustre and perfect monotomic cleavage, was found by Kerstcn 
fco contain 97 p. o. arsenic and 3 p. c. bismuth, while the other, which 
occurs in irregular plates and nodules, appears to be meiuly impure 
metallic arsenic, its analysis giving — 

As. Sb. Fe. Ni. S. 

92*80 2-28 1*60 0*26 1*06 = 98*00 

Both varieties when set on fire continue to burn with a glimmoriug 
light. This property was shown by v. Kobell to belong to all vai*ieties 
of finely divided arsenic, whence he infen^ that arsciiic-glanco is not 
a distinct mineral species. It is most probable, however, that the first- 
mentioned mineral is really a distinct species, as its specific gravity, 
5*3, is lower than that of either of its constitnents, viz., arsenic 5*7, and 
bismuth. 9-7. 

H. W. 


Copper Arsenide. By A. Fbenzel 
(JahrbuchfarMineralogie, 1873, 26) ; also by A. Weisbjlch (ibid., 64). 

Feenzel has examined three varieties of this compound, regarded by 
mineral dealers as distinct species, and named accordingly. 1. Domey- 
kite from the San Antonio mine near Oopiapo, Chile. II, Algodonite 
from Lake Superior. III. Whitnoyite from Cerro las Paracutas, 
Cigazuala, Mexico. Analysis showed that all three are varieties of one 
species, Domeykite, viz. ; — 


I. 

Sp. gr. (at 22°) . . 6*700 


n. m. 
7*207 7*547 


Copper 

Arsenic 

Iron 

Manganese .... 

Snlphnr 

Eesidne 


70*16 72*02 

25*89 28*29 

3*50 — 

0*49 — 

0*45 — 

100*49 100*31 


72*99 

27*10 


100*09 


The formula of Domeykite, Cu*As, requires 71*72 p. c. coppei- and 
28*28 arsenic. The 25*88 p. c. of arsenic found in I would require, 
ac^rding to this formula, 65*66 p. c. copper. The copper arsenide in 
it is probably mixed with native copper, iron arsonide, and a sulphur 
compound. The third variety also probably contains native copper. 
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All throe varieties exhibit, on newly fractured surfaces, a tin- white 
to silver-white colour. The bright metallically lustrous powder of II 
(the piirest variety) is light grey ; that of III dark grey ; of I greyish 
black. lu the course of 24 hours they all acquire a yellow tarnish. 

Accompanying these minerals were found native copper, red copper 
ore, malachite, quartz, and small quantities of a radio-fibrous mineral, 
probably wavellite. 

Weisbach describes a variety of Domeykite found imbedded in the 
argillaceous porphyry (TJioustewporj)liyr) on the right bank of the 
Mulde, near Zwickau. It occurs in masses having a dense or very fine- 
grained fracture, with a decided tendency to cleavage, and tTiei-oforc to 
crystalline structure. Colour and streak blackish grey. Lusti‘c me- 
tallic, brighter on the streak. Hardness 6 (equal to that of apatite). 
Sp* gr., 6*84. Brittle, with decided inclination to softness. It differs 
from the Chilian mineral chiefly in colour and hardness, the latter 
being tin- white, and intermediate in hai*dness between calcspar and 
fluor-spar. This Zwickau mineml affords the first instance of the 
occurrence of Domeykite on the continent of Europe. 


Analysis of Copper-glance from Catamarca. By L. Schinnerer 
(Jabi'buch fUr Mmci*alogie, 1872, 977). 

This massive copper-glance, of sp. gr. 4*7, showed distinctly iron 
pyrites and quartz crystals imbedded, and contained in 100 parts — 

Cu, S. Fe. As. Zn. SiOg (matrix). Bi,Sb. 

48*82 26*71 6*64 9*16 0*74 7*52 ti-aces = 99*59 

H. W, 


Occurrence of Cuban in Sweden. By P. T. Oleve 
(J ahrbuch fiir Minoralogio, 1873, 90). 

This mineral, first obtained from Cuba and examined by Broithaupt, 
has lately been discoveind in tivo Svi'cdiah mines, namdy those of 
Tunaborg and Kafveltorp. Three analyses agreed with the recognised 

formula, 


Beraunite, By A. Frekzel (Jahrbuch f. Mineralogie, 1 873, 23). 

This mineral, hitherto known only as a pseudomoi*ph after viviauite, 
from the Hrhek iron mine at St. Benigna in Bohemia, has lately been 
found implanted on brown hiematito, in the Father Abraham mine at 
Scheibenherg in Saxony. It foims laminar and radiato groups, also 
separate laminse and rods running out in crystalline points, which indi- 
cate the foim of gypsum. Colour hyacinth-red to rnddish-brown ; 
lustre nacreous to silky ; streak-powder yellow. Sp. gr. 2*983. 
Analysis gave 64*50 PeaOs, 28*G5 3?g06, and 16*55 water, agreeing 
nearly with the formula 5Fea03.3Pa0® H- I4HaO. 

3 N 2 
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The pulvorisod mineral gives off only a little hygi*ofioopic “wator at 
100°, but when heated nearly to the boiling point of mcreiuy, it givcq 
off 13 20 p.c. wat«’ of hydration ; and when strongly ignited, 3*35 p.e. 
more, which may be regarded as basic water : li(3ii<*o tho mineral may 
be represented by the formnla — 

. SFoaOa . PaOs + 2FoA • 3H,0 . 2P,03 + liiwi, 

H. W. 


Cliaracters of the Mineral Species^ Rittingerite. By 
A. SoHRAirr (Jahrbnoh fur Mincralogie, 1873, 92). 

This name was given by Zippe to a mineral found in 1851, in tho 
Joachimsthal, in small crystals, associated with red silver-ore, silver- 
glance, and galena. It was fonnd to contain silver, sulphur, and. 
arsenic, and the crystalline form, which exhibited a largo numbei* of 
faces, was recognised by Schabus as monoclinic, with the predominant 
&,ces 00 P and OP. A few years ago Rittingerite came to light again, but 
under different circumstances, namely, in the form of separate crystals 
firmly imbedded in silver-pyrites. The specific gravity of those crystals 
was found by Schranf to be 5*68; they contained 57*7 p.c. silver, 
together with arsenic and selenium. Prom the large proportion of 
silver and the occurrence of tho prism of nearly 120®, Schranf infers 
that the mineral belongs to the group of stepnauite and polybasito. 
The crystals, which have numerous faces, are of tabular character from 
predominance of the base ; subordinate are several hemipyramids, and 
the prism ooP = 124° 30'. Twins occur very frequently, the indi- 
vidual crystals being joined either by a face OP, or by the orihopina- 
coid. 

H. W. 


Analyses of Syngenite from Ealosz in Gallicia, and Identity 
of Kalnszite with. Syngenite. By Yrbal (Jakrhuch fur 
Miiieralogie, 1873, 88). 


A COAIPABISON of the analysis of syngenite by Ydlkor (v), (p. 254 of 
this volume), with those by Ullik, quoted by Rumpf in his descripiaon of 
kalnszite (i — iv) : — 

lime 


Potassium oxide . . 
Sulphuric anhydride. . — 

Water 


I. 

n. 

ni. 

IV. 

V. 

17*14 

17*09 

lG-76 

1C 62 

1(5-97 

— 

— 

— 

— 

0-4C 

28*57 

28*53 

28-40 

28-72 

28-03 

— 

48*63 

48-33 

48-35 

49-04 

5*50 

5*46 

5-4C 

5-45 

6-81 


shows that the whole may be represented by the formula CaS 04 .K 2 SOi 
-h HjO, which requires 17 06 CaO, 28*7u KaO, 48*75 SO3, and 5*48 
BaO. 

Rumpf regarded the mineral which he examined as monoclinic, and 
as Miller's measurement of artificial crystals having the same compo- 
siiaon, indicated a rhombic form, Rumpf supposed tbat this potassio- 
calcio sulphate was dimorphous, and named the crystals which ho 
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examined halui^sife^ from tlio locality wlioro they wore found. Zepliaro- 
wich, on the other hand, from the optical characters of syngenite, 
inferred that it belonged to the rhombic system ; observing, however, 
that, without examination with the polarising apparatus, the crystals 
of syngenite, from their constant external character, might be ingarded 
as monoclinic. Tschermak also fonnd the crystals of “ kalnszite” to be 
rhombic, the plane of the optic axes being parallel to OP, and the 
apparent angle of the optic axes = 41“ 36' for red, and 49° 45' for bine 
light. These facts leave no donbt as to the identity of kaluszite 
with the previously described syngenite, and tlici'ofore the name 
“ kalnszite” may be di'opped. 

H. W. 


Occurrence of Alnminite near Halle* By H. Laspetbes 
(Jalarbuch f. Mineralogie, 1872, 051). 

This mineral occurs in many localities, near Halle, in white, or more 
rarely yellowish crystalline nodules of various shape and size (up to 
that of the list), also in strings and plates attached together, between 
strata and in clefts of the bo-oalled Magdeburg sand. Where this 
carbonaceous and somewhat pyritiferous sand comes to the surface, 
and therefore in contact with the air, there is formed, by the mutual 
action of the atmospheric gases, the finely divided iron pyrites, and the 
fine particles of lignite and day (kaolin particles and mica), a liydratod 
basic aluminium sulphate, namely aluminito. In those sands, which 
may be called “alnminite sands,” the alnminite occurs so abun- 
dantly, whore the conditions ai*e favourable to its formation, that its 
nodules almost displace the sand. 

H. W. 


Miloschin. By A. Kenngott (Jahrbucbf. Minei*alogiG, 1872, 951). 

An analysis of a specimen of this mineral, which had been microsco- 
pically examined by Kenngott, and shown to bo a mixture of an 
amorphous substance with numerous oijstalline particles, was found 
by Marco Lecco, of Belgrade, to contain, when dried at 100°» 38-71 p.o. 
SiOa, 43-45 AljOj, 0’]7 CraO^, and 8*17 water, agreeing approximately 
with the formula, 3 Si 0 > 2 Al 203 + 4HaO. The analytical numbers 
differ considerably from those formerly obtained by Kerston (^Potjg, 
Aim,, xlvii, 485), viz., 27*50 p.c. Si02, 45*01 AljOj, 3'Gl Oi-sOa, and 
23*30 water, the dittcrence doubtless arising from the mixed constitution 
of the minei-al, as shown by the niici*OHcopical examination. It is 
bettor, therofoi-e, not to i*egavd the mineral as a simple aluminium sili- 
cate, represented by the formula 3Si0a.2Al208 + 4 H 2 O, but i*ather to 
conclude, from the resemblance of the crystalline particles to many 
specimens of kaolin when examined by the microscope, that it consists 
of kaolin (H 2 O.AI 2 O 3 + Hi0.2Si0is) imbedded in an atnorphons sub- 
stance having the composition H^O-AliOa + HiO.SiO^. This view 
represents the mineral as allied to the species callod carol ath in. 

H. W* 



854 


ABSTRACTS OF OHEMIOAIj PAPERS. 


Ardennite^ a new Mineral containing Vanadium. By 
A. V. Lasaulx (Jahrbaob. f. Mineralogie, 1872, 980 ; 1873, 124). 

This miucral occurs near Ottreg in the Belgian Ardennes mostly in 
fchick-fibred cauliflower ^oups without recognisable crysiallino forms, 
but exhibiting two directions of distinct cleavage. Small, well-defined 
crystals ai‘e also found, which, according to measurements by vom 
Bath, belong to the rhombic system, being derived from a rhombic 
octohedron in which the axial ratio is — 

Brachydiagonal. Macrodiagonal. Principal axis. 

0*4603 : 1 : 0*3135 

Observed faces : P . Pf- . ooP . ooP^ , Q 0 P 2 . Poo . ooPoo . ooPoo . 
Oloavago perfect parallel to ooPoo, distinct parallel to ooP. 

The colour of the mineral is colophony-br*own, often also of a some- 
what lighter yellowish colour ; ti*anslncent with reddish colour iu thin 
splinters ; lustre waxy. Sp. gr. = 3*620. Molts before the blowpipe 
to a black glass, and gives a manganese bead witb borax. 

Quaniatative analysis gave the following numbers : — 

BiOa. AlaOj. FoaOj. MhO. OaO. MgO. YaOs. Cu + PaOj. B?0. 

29*74 23*50 1*94 26*96 2*04 3*42 9*10 traoo 4*04 « 90*74 

agreeing nearly with the formula — 

5 (Ra 03 . SiOa . RO . SiO*) + 3RO . VaOs + 5aq. 

The water in ardennite is very intimately combined, and can be ex- 
pelled only by strong and prolonged ignition. 

In this respect, and likewise in ite crystalline form, ardennite ex- 
hibits a consideiable resemblance to ilvaite. The quantities of silica 
and alumina (or its equivalent in ferric oxide) also agi*ee very nearly ; 
but the quantities of manganous oxide, or its equivalent in fon^ous 
oxide, differ considerably iu the two minerals. Moreover ilvaite docs 
not contain vanadium. 

Ardennite occu3*s on a quartz vein of the crystalline slate near Ottreg, 
associated with smoke-grey quartz which is traveisod by pyrolaaiio, 
violet and black compounds of manganese and iron, and crysiallino 
aggi*egates of albite. None of these minenils contain a trace of vana- 
dinm, which element is, therefore, an essenthil constituent of arden- 
nitc. 

The mineral called dewalquife from Salm-Chateau in Belgium, lately 
analysed by Pisani (p. 355 of this volume), is evidently the same as 
ardennite, although the amount of vanadic acid found by Pisani is 
much less than tlmt found by v. Lasaulx. 

H. W. 


Staurolite. By A. v. Lasaulx (Jahrbuch f. Mineralogie, 1872, 94C), 

The great diversities of composition exhibited by specimens of this 
mineral from different localities have been shown by v. Lasaulx to bo 
due, as first suggested by Lechartier, to microscopic admixtures of 
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other minerals. Thin sections of the large red-brown crystals of 
stanrolite from the mica-slate of Sterzing in the Tyrol, were found by 
microscopic examination to be interspersed with crystals of garnet and 
quartz, the quartz itself, moreover, enclosing scales of mica and pores 
filled with liquid, and the garnet enclosing magnetic iron ore, brookite, 
and quartz. The same minerals were found imbedded in stanrolite 
from Pfitsch. StauroHte from Morbihan, in Bretagne has a finely 
cellular structure, all the pores being filled with quartz. A similar 
structure is exhibited by that of Aberdeenshire, which also contains 
brookite, magnetic iron ore, and mica. Black stanrolite from Win- 
kelsdorfp in Moravia is traversed by fine parallel veins of quartz and 
brown mica. Pine red-brown crystals from Paido exhibit scaiuely any 
traces of enclosed mineials, whereas others from the paragonite slate of 
Airolo exhibit the most various transitions, from such as are quite free 
from enclosed minerals to such as are quite filled with them. 

It is evident, then, that the true chemical composition of stanrolite 
can be determined only from specimens w'hich are shown by the micro- 
scope to be free from enclosed minerals. Such a specimen from Monte 
Oampione (sp. gr. 3*71) gave — 

SiO^. PcjOj. PcO. MgO. BgO. 

29'81 48*26 5*31 12*03 3*25 0*86 = 99*52 

leading to the formula — 

(Fe; Mg)'' 1 

2(Ala5 Pea)^ VOu, or (Pe 5 Mg)"0 . 2A[»0« . 2SiO*. 

2Si‘^ J 

If now it be admitted that alumina and ferric oxide, also magnesia 
and ferrous oxide, replace one another, and that variations in the 
amount of iron may be explained by admixtures of magnetic iron ore 
and garnet ; in that of magnesia by admixture of bioiite ; and in that 
of alumina by admixture of cyanite : the analyses with higher amount 
of silica, if re-calculated in accordance with the amount given by the 
above formula, will agree tolerably well with that foimula, small 
diflerencos being due to the admixtures above mentioned. Per ii» 
must be remembered that the iiiici'obcope shows that, of all the minerals 
imbedded in staurohte, quaiiz is by far the most abundant. 

H. W. 


Conversion of Garnet into Ohilorite. By J, Niedzwibdki 
(Jalirbuch f. Minemlogie, 1872, 951). 

PsBTjDOMOBPHS of chlorite after garnet have often been observed. The 
one here noticed, from the Saualp in Corintbia, exhibits the haK of a 
garnet-dodecahedron broken through the middle and surrounded by a 
crust of chlorite about 4 mm. thick. The garnet has a colombo-red 
colour and fatty lustre ; the chlorite is dark-green with fine scaly struc- 
ture. The tliin lamines of chlorite appear to he deposited on the faces 
of the crystal very irregularly, and the surface of separation of the 
garnet and chlorite is irregularly zig-zagged. Under the mici*oscope 
it is plainly seen that the oMorite has been formed from the garnet. 
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Analysis of tlie two minerals gave — 

SiO> Al^Og. FejOa. FoO. CaO. MfrO. H^O. 

38*59 17*57 16*43 21*12 2*27 4*27 — = 100*25 

25*19 21*66 9*09 14*92 — 18*73 11*53 = 100*42 

To convert the garnet into cliIoi*ito a third of the silica (13 p. c.), a 
third of the ferric oxide, a third of the ferrous oxide, and tlio whole of 
the lime have been removed, and at the samo time 14 p. c. of magnesia 
and 11 p. c. water have been added. 

n. W. 

Analysis of Gabbro from Prato in Tuscany. By B. DKiioiiSLJflR 
(Jahrbuch f. Mincralogio, 1872, 977). 

The specimen examiaed is from the boundary between the gabbm and 
serpentine, and contains particles of serpoutme, together with })lagio- 
clase and diallage. The mixtui'e is coai'sc-gi'uiuod, and has a specific 
gravity of 2*849. Analysis gave : — 

SiOa. AlflOs. FeaOa. FcO. OaO. MftO. KaO. Na^O. IIsO. 

55*58 18*58 5*49 1*29 12*05 1*08 0*42 3*00 2*01=99*59 

H. W. 

On the Cause of the Tumefaction of Obsidian Exposed to a 
Hi4h Temperature. By MM. Boussieuault and Damour 
(C ompt. rend,, Ixxvi, 1158—1165). 

Humboldt, among others, has noticed the tnmefaction of obsidian when 
it is exposed to a white heat ; he attributed it to the evolution of gas 
when the mass is of a pasty consistence, and in couj unction with Hose 
and Karsten, he endeavoured, but without success, to collect aiul 
measure the gas evolved. Spalhuizani (Voyage dans las Ihiu Sidles, 
vol. iii, 232) also failed in collecting the gas, and attribut(»d the swel- 
ling up to the volatilization of the more easily fusible siliwitcH. He 
obtained, however, in the distillate a small quantity of water acidifiod 
with hydrochloric acid. 

Obsidian is a felspathic rock, the only volatile constituents being 
water and chlorine. The authors have repeated Humboldt’s e.xpovi- 
ments, with the view of dotci*miuing the presemeo of thr»se two sub- 
stances in the volatilised portion. They directed their attention 
especially to the solution of the following questions: — ^What is the 
loss suffered by obsidian on heating ? Is gas evolved dui*ing ignition ? 
What amount of water and hydi-ochloric acid is given offf Hoes 
obsidian lose chlorine by ignition f Between four and tivc grams 
of the mineral were heated to an orange-red heat, at which tempoi’a- 
tnre it swelled up ; it finally melted at a white heat. Different speci- 
mens lost irom 0*104 per cent, to 0*73 per cent. It increases fifom two 
to seven times its original volume ; at a dull red, or even at a cherry- 
red heat it undergoes no change and Buffers no loss. To solve the 
second question, a quantity was heated to whiteness in a porcelain 
retort previously exhausted by means of a SprongoTs air-pump ; 117 
grams of the substance gave on the average 10 — 12 cm. of a gas which 
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proved to be a mixture of nitrogen and carbonic anhydride. This 
quantity is far too small to account for the extraordinary increase in 
bulk. A distillate was, howevex-, obtained which on investigation 
proved to be solution of jpure hydi'ochloric acid in water ; a quantity of 
chlorides was, besides, deposited at the neck of the retort. The sum 
of the water and the chlorine agreed pretty well with the loss on beat- 
ing the mineral. The hydrochloric acid is given off pi'esumably by the 
action of water- vapour on chlorides at a high temperature, for it is not 
evolved till the temperature has reached 800°, when its tension must 
be considerable ; the mass is in a pasty state, and the water and hydro- 
chloric acid escaping suddenly in the form of vapoui’, produce the 
peculiar phenomenon. If obsidian be reduced to a fine powder and 
dried before ignition, no tumefaction occurs. 

W. E. 

Crystallography. — ^Development of the Chief Propositions 
in Crystallography and Crystalline Physics. By A. Brkzina 
(Jahrbuch f, Mineralogie, 1873, 83). 

On Perowskite from Wildkren^och, Pfitschthal. By F. Hjbs- 
SENBKua (ihid., 77). 

The Twin-laws of Anorthite. By G. yom Eatu (ibid., 78). 

OnPahl-ore and its regular Twin-formations. By A. Sade- 
BECK (ibid., 80). 

Calcspar from the Rodeflord, Iceland. By F. Hessbnbbje&q 
(ibid., 87). 

Aragonite from Sasbach. By A. Souraof (ibid., 89). 

Quartz-crystals from the Wallis. By Weiss (ibid., 90). 

A Pseudomorph of Dolomite after Garnet. By G. Laube 

(ibid., 91). 

On the Composition and Origin of the Waters of a Salt Spring 

in PEuel Seaton IVCine. By J. A. PiiiLLxrs (Ohem. Nows, xxvii, 

C2). 

Huel Seaton Copper Mine is situated about one mile north-east of the 
town of Oamboi'iie in Cornwall, and about three miles from the sCa. 
The workings of the mine are entirely in “ killas ” or clay-slate, and 
the saline waters issue at the late of 50 gallons per minute, and at a 
temperature of 92° F., from the easbexm fox’e-bx*east of the 160-fathom 
level. This has intersected a fault, or cross-coui'se, which may be 
traced in a northeily direction to the sea. The tempei^ature of the 
level from the end of which the water issues, like that of the water 
itself, is 92° F. The following results in ^*ams per litre and grains 
per gallon wore obtained by analysis. Specific gravity 1*0123, Total 
solid contents 14*3658 grams per litre, or 1005*61 grains per gaUon. 
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Ghains per litre. 

drains per gallon. 

I. 

II. 

I. 

II. 

Carbonic add 



5*56 

5*50 

Sulpbiiric add 



1*26 

1-24 



0*0280 

1*89 

1*96 

Chlorine 

9-1728 

9*1662 

642*10 

641*63 

Bromine 

trace 

trace 

trace 

trace 

AlnmiTtfi. 

0*3466 

0*3460 

24 -19 

21*22 

Ferric oxide ............ 

0 0081 

0*0033 



Manganese 

trace 

trace 

trace 


Copper 

znmuie trace 

minute trace 

minute traco 

mmute trace 


3 4793 

3*4963 

243 ‘oG 

244*74 

Magnesia 

0*0721 

0-0710 

5*05 

4 97 

Aikalme chlorides 

6-4920 

6-4626 

454 *1>4 

452 *38 

Potassium 

0 ‘0832 

0*0835 

6*82 

6*81 

Caesium 

trace 

tmee 

trace 

trace 

Sodium 

2*2977 

2 *2885 



lithium 

0*0805 

0*0794 

6-63 

6*66 

A TWTnmr>i<\ 

trace 

trace 

trace 

trace 

Bitric acid 

trace 

trace 

trace 

trace 


The foregoing results may be thns tabulated : — 



Grains per litre. 

Groins per gallon. 

I. 

n. 

L 

n. 

Caldum carbonate .... . . 

0*0921 

0*1011 

6*45 

7-08 

Ferrous carbonate 

0*0046 

0-0047 

0*31 

0*33 

Manganous carbonate .... 

trace 

trace 

trace 

•trace 

Cupnc chloride 

minute trace 

minute trace 

minute trace 

minute tinoe 

Goitium chloride 

6 *7697 

6*7034 

473 *H8 

476 -61 

Magnesium chloride .... 

0*1712 

0*1686 

11-98 

11*80 

Aluminium chloride .... 

0-9003 

0*9013 

63*03 

(J3*09 

Potassium chloride 

0*0919 

0*0900 

6*13 

6*30 

CsBsiiim chloride 

trace 

trace 

traco 

trace 

Sodium chloride ........ 

5 *8412 

6 -8210 

400-09 

407-47 

lithium chloride 

0*4888 

0'4820 

34*22 

33-74 

Calcium sulphate 

0*0303 

0*0301 

2*12 

2*11 

Potassium bromide 

trace 

traco 

trace 

trace 

Potassium silicate 

0*0693 

0*0719 

4*85 

6*03 

Eitric acid 

trace 

trace | 

trace 

trace 

Ammonia 

trace 

trace 

traco 

trace 

Total found by addition! 
of constituents J 

14*4623 

14*4641 

1012*35 

1012*49 

Total found directly .... 

14-3658 

— 

1005 *61 


Free carbonic acid 

0*0373 

0*0323 

2*61 

2*26 


The difference between the amount of solid constituents found di- 
rectly, and that obtained by addition of constituents is doubtless in 
great measure due to the partial decomposition of aluminium mag- 
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uesinm cMorides at the temperature (180°) at -which the drying of the 
residue was effected. 

A consideration of the various phenomena connected with the occur- 
rence of this and other apparently similar springs which have at dif- 
ferent times been discovered in the same district, would seem to lead to 
the inference that they all have some more or less direct communica- 
•tion with -the sea, and that they are either the result of infiltration of 
sea- water through faults, or are true and independent sources which, 
being tapped below the sea level, had found their way to the ocean 
through faults or channels. 

The following is a not improbable explanation of the origin of the 
spring. The cross-course is believed to extend through both granite 
and clay-slate to the sea. From the close contact of its surfaces, the 
presence of clay, and from other causes, this fault may be supposed not 
to be uniformly permeable by water, which can only follow a circuitous 
passage. In this way it penetrates to depths where reactions take 
place, which, although not entirely in accordance with the results of 
daily experience in our laboratories, can, after the investigations of 
Daubree, S6nannont, and others, be readily understood. By tho action 
of sea- water on calcium silicates, sodium silicates and calcium chloride 
may be produced. The sodium sulphate of tho sea- water will be do- 
compost by this calcium chloride, with production of calcium sulphate 
and sodium chloride. The decomposition of clayey matter by common 
salt may produce aluminium chloride and sodium silicates, while the 
magnesium of the magnesium chloride may be replaced by calcium ; 
lastly a portion of tho potassium in the sea- water appears to have been 
replied by the lithium of the granite. 

J. B. 


Mineral Waters of Vieby and its Neigbibonrliood. 

By Db Gouvenain (Oompt. rend., Ixxvi, 1003 — 1006). 

The presence of iodine and bromine in tbose waters having been 
assorted by some chemists and denied by others, the author examined 
the mother-liquors which avo left on evapoiating tho waters for the 
purpose of obtainiug tho salts disbolved. In tlie Vichy water proper, 
after such concentration, ho found abundant evidoiico of the presence of 
iodine and binmme. The mothoi'-liquor from tlie Givuid-Grillc water 
contained bromine equivalent to *0008 gram per litre of the original 
water., but only a trace of iodine. Tho Vichy mother-liquor contained 
0*583 per litre of fiuorinc. The Grand-Grillo water contained 0*0076 
fluorine per litre. In tho mother-liquors of tliose waters, tho author 
found, also, boron, arsenic, lead, copper, rubidium, cjBsium, and nitric 
acid. The calcarcoub deposit at the Grand-Grillo contained arsenic, 
load, copper, cobalt, zinc, aluminium, and manganese. No fluorine was 
found, probably because it exists in the water as a soluble alkaline 
fluoride. At the same source there is also found a mud which consists 
chiefly of ferric ai’senate. The same substances are met with in the 
deposit at the Vaisse spring, whore there is no metallic conduit from 
which they might have been derived. The calcareous deposit at the 
HopitaL spring contains much ai'senic and traces of copper. In the 
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radiating arragonite whioli forms the rock of the Celestins were found 
lead, copper, and phosphoric acid. The Bourbou-rArfhambault water 
contains only a trace of iodine, 0*00684 gram ol* bromine, 0*00208 gram 
of fluorine per litre, and traces of caesinm and rubidi urn. The calcareous 
deposits in the same locality conLain iron, mangancbo, xnagiicbium, and 
strontium. The sides of the principal reservoir ai*e also coated with a 
brown mud containing manganese and ai^senic. The Neris water 
contains bromine, traces of iodine, and 0*00614 gram of fluorine per 
litre. 

B. J. G. 

Gases contained in Sea-water, By 0. Jacobsen 
(Ann. Ghem. Pharra., clxvii, 1 — 88). 

The author was on board the “Pomerania” in lior expeditions to the 
East and North Seas during the last two years. 

For the methods used in collecting the water, expelling and collecting 
the gases, &c., reference must bo made to tho original paper; tho 
apparatus is similar to that nsod in tho “ Challenger.” 

The amounts of oxygen and nitrogen in surface-water wore found to 
he almost constant, the mean of 24 samples giving 83*98 por cent. O 
and 66*07 per cent. N (if 0 + N = 100). Cl deep water tho amount 
of oxygen is very little less, generally speaking, tlian in shallow waters, 
in pl^es, however, where the deep water is very dense, a ad where it 
lies in an undisturbed state for a lung time (us in baj s) tho amouut of 
oxygen sinks greatly. In such localities the water also frequently 
smells of sulphuretted hydrogen. 

The total amount of the gases in sea-water varies hat veiy slightly 
with the depth. The author lays it down as a rule that the amount of 
oxygen and nitrogen in deep water is equal to that which water of tho 
same temperature would absorb at the surface, minus a small quantity 
of oxygen which has been used in processes of oxidation. 

By boding seorwater only a small fi*action of tho carbon dioxide 
which it contains is expelled, and it is only by distilliaig tho water in a 
current of air Ireed from carbon dioxide, that iho whole of tliis gas can 
be got out of the water. 

There exists a pi-oportion between the quantity of saline constituents 
of the water and that of the carbon dioxide, but otherwise the amount 
of this gas does not appear to be influenced by the depth. Careful 
estimations were made of the quantities of earthy embonatos in various 
waters ; these were found to vai'y from *018 to *028 gram ])or litre 
(calculated as CaC 03 ) in the northern parts of the North 8ca, to *08 
and *0825 near the southern shores of the same sea. If all the (jarbou- 
ates are calculated to bicarbouates, there stiU ronituus an excels of 
carbon dioxide; this the author regards as important, because we learn 
that some of this gas exists in a state in which the expired breath of 
sea animals may be directly added to it, and in which it is also accessible 
to sea plants. 


M. M. P. M, 
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The Influence of a Limited Supply of Air on the Sulphu- 
retted Waters of Eaux-Bonnes. By L. Martust (Ann. Chim. 

Phys. [4], xxviii, 289—323). 

Exposure of the -water drawn from the various springs of Eanx-Bonnes 
to a limited supply of air, loads to the complete conversion of the 
sodium mono&ulphide which is presontj into sodium bisulphide ; the 
soda thus set at liberty combining with the silicic acid contained in the 
water. As silicic acid is always present in the proportion of two equi- 
valents for each equivalent of sulphur contained in the water, it follows 
that the sodium silicate formed should be a quadrisilicate. The same 
ratio between the sulphur and the silicic acid obtains also in the water 
of Saint Sauveur and in that of Cauterots, although in those cases the 
silicic acid is present as a silicate. 

Further exposure of the water to the action of air causes the sodium 
bisulphide to be partially transformed into sodium thiosulphate, and 
when the recent water is heated to 80° — ^90°, in contact with a limited 
supply of air, the sodium bisulphide first foimed is rapidly oxidised 
to bisulphate. H the water thus heated be mixed (as in the case 
of an ordinary bath), with 3 parts of the recent water, and the mixture 
be exposed to the air, the sulphur becomes entirely oxidised in the course 
of about 24 hours. 

During the above changes no polysulphides of a higher degree than 
bisulphide are formed, and there is no loss of sulphur, it being found 
that the oxidised water contains the same proportion of this clement as 
the recent water. 

The sulphides and thiosulphates were estimated together by means 
of a titrated solution of iodine in potassium iodide, a slight excess of 
baiium chloride having been previously added to decompose alkaline 
carbonates and silicates. Another sample of the water was then preci- 
pitated by zinc acetate, and the thiosulphates were estimated in the 
filtrate by means of the standard iodine solution. 

T. B. 


The Nature of the Sulphur Compound contained in the 
Thermal Waters of the Pyrenees ; and the Changes which 
Alkaline Sulphides imdergo on Dilution. By E. Filiiol 
(Ann. Chim. Phys. [4], xxviii, 529 — 533). 

BcCUAMP has contended ihat when a small quantity of water acts on 
the monosnlphido of calcium or of magnesium, decomposition takes 
place, a metallic hydrate and sulphydi'ate being formed, and that a 
greater degree of dilution causes the reaction to proceed further, the 
whole of tho base then taking tho form of hydnite, and sulphydrio 
acid being liberated. Ho also considers that alkaline sulphides undergo 
a similar decomposition when their solutions are largely diluted ; and 
consequently many mineral waters which are supposed to contain 
sodium moiiosulphxde should he regarded as containing sodium hydiate 
and sulphydrio acid.' 

The author considers that this decomposition does not take place 
when a solution of sodium monosulphide is diluted, and he contends 
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that the fact of a solution of sodium monosulpliide yielding caloiuni 
hydrate when it is mixed with a calcium salt, docs not prove the 
existence of sodium hydrate in the solution of the monosulphide, the 
precipitation being due to the insolubility of the calcium hydraio. 
Similarly he considers that the formation of calcium hydraio by the 
action of water on calcium sulphide is brought about by the insolubility 
of the base. If this view be not accepted, a solution of sodium carbo- 
nate should be regarded as containing sodium hydrate and free CiU’bouio 
acid, as it yields magnesia alba and not magnesium carbonate when it 
is added to a solution of a magnesium salt; but a dilute solution of 
sodium carbonate does not contain sodium hydrate and free carbonic 
acid, as boiling does not separate the latter and load to the foimation of 
caustic soda in the liquor. 

In order to elucidate this question, the author prepared a solution of 
snlphydrio acid containing about the same proportion of snlphur 
as the water of Baux-Bonnes, and treated one portion of it with 
sufficient caustic soda to convert its snlphydrio acid into sodium 
monosulphide, and another portion vrith sufficient soda to convert its 
snlphydrio acid into sodium sulphydrate. These two solutions and 
a portion of the original solution wore treated with a current of 
well-washed hydrogen, care being taken to make the conditions similar 
in each case, and it was found that the simple solution of sulphydric 
add was always desulphurised long before ^ose to which alkali had 
been added. It was also found that the solution to which sufficient 
soda had been added to produce monosulphide, resisted the action of 
the stream of hydrogen much longer than that to which only half the 
quantity had been added, and the smeU of the former solution vas con- 
siderably less intense than that of the latter. Although a long- couti imed 
current of hydrogen can remove the whole of tho sulphur from a solution 
of sodium monosulphide, the author considers that tho amount of 
monosulphide decomposed by the water is very limited, and that almost 
the whole of the snlphur exists as sodium mojiosulphide. 

The waters of Bagneres-de-Luchon and Baux-Boiiiios were found to 
behave like a solution of sodium monosulpliide when they were treated 
with a current of hydrogen. 

When three solutions containing tho same proportion of sulphur, exist- 
ing as snlphydrio acid, sodium sulphydmte, and sodium nionosiil- 
phide respectively were exposed to tiio air, it was found that tho 
first was decomposed seve^ days before either of the olhors, and 
that the solution containing sodium sulphydrate was decomposed 
several days before that of sodium monosulphide. In tho case of tlio 
solution of sulphydric acid, snlphur is deposited and no sulphuric 
acid is formed ; hut in the cases of the sodium sulphydmte and tho 
sodium monosulphide, sodium sulphate is formed, more being produced 
in the latter case than in the former. 

A dilute solution of sodium sulphydrate on exposure to tlio air, 
or on the addition of water containing dissolved oxygon, acquit^es a 
greenish-yellow colour, indicative of the formation of poly sulphides. 
This phenomenon is not observed in tlie case of a solution of sodium 
monosulphide, but if water containing carbonic acid and oxygen bo 
added, the monoBulphide is converted into sulphydrate and the colora- 
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tion takes place. A similar effect may be produced by the addition of a 
small proportion of iodine and exposni^e to the air. These results 
remain unexplained if we assume that the monosulphide solution con- 
tains free sulphydric acid and sodium hydrate, but are readily com- 
prehensible if sodium monosulphide be considered as existing in the 
solution. 

Arsenious acid gives no precipitate with the sulphurous waters of the 
Pyrenees, although it produces a precipitate with waters containing 
free sulphydric acid, such as those of Bnghien. 

T. B. 

The Sulphuretted Springs of S. Venera al Pozzo^ at the 
Eastern Base of Etna. By O. Silvestbi (Gazzetta chimica 
italiana, hi, 85). 

The water of the spring is colourless and very clear when freshly 
drawn, but on exposure to the air it acquires a greenish tint, becomes 
milky, and exhales the odour of hydrogen sulphide. Its specific gravity 
is 1-002836 at 19°. 

The temperature of the water at the spring is nearly the same as 
that of the external air. By prolonged exposure to the air the water 
undergoes alteration, from the development of a green cryptogamous 
plant, the putrid fermentation of winch gives rise to the evolution of 
miasmatic gases, including sulphydric acid, carbonic anhydride, and 
marsh-gas. The growth of this plant depends on the infiuence of 


light, air, and the gases dissolved in the water. 

The composition of the water is as follows ; — 

grams. 

Weight of a Htre at 19° 1000-26596 

r Snlphydric acid 0-01547 

Gaseous matter evolved Carbonic anhydride 0-18458 

on honing =; 0-23450 ^ Marsh-gas 0-00757 

gram consisting of . . Oxygen 

Nitrogen 0*02077 

Volatile malter separated by"] 

complete evaporation to dry- 1 Pure water 997*03102 

ness : 997-031G4 grams con- f Sal-ammoniac .... 0*00062 

sisting of J 

Total fibxed matter or residue of saline substances 
dried at 100° = 3*600 grams, or dried at 180° .... 3-124 

Part of the residue rendered insoluble in pure water 
hj heat : neutral carbonates of calcium and ma^e- 
sium, silica, phosphate and fiuoride of calcinm, 

oxide of manganese, organic matter 0*206 

Part of the same residue consisting of soluble salts . . 2-918 

Salts of calcium and magnesium, deduced from the 

degree of hardness 0*46 

Total snlphydric acid 0*01517 

Sulphydric add combined as alkaline sulpbide ...... 0*00030 

Totm carbonic anhydride 0*51480 

Carbonic anhydride given off on boiling 0*18453 
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Carbonic anhydride of the nentral carbonates of calcium, 

magnesinm, and fttrontium 

Total lime 

Lime remaining dissolved after boiling 

Lime of the nentinl carbonate 

Total magnesia. 

Magnesia remaining dissolved after boiling 

Magnesia of the neutral carbonate 

Sodium (calculated from the chloride) 

Potassium 

Lithium 

Ammonium 

Manganese 

Iron (frace). 

Sulphuric anhydride 

Chlorine 

Bromine (trace). 

Iodine * 

Fluorine (trnce). 

Silica 

{ Aluminium phosphate • . . , 

Manganese oxide 

Calcium fluoride \ . 

Iron 

Organic matter 


Matter precipitable by am- 
monia : 0*00072 gram, 
consisting of 


grams. 


0 * 0 r ,480 

0 * 07:100 

0*00700 

()-( H)()00 

0*00608 

0*00248 

0*00286 

1*07521 

0*00085 

0*00120 

0*00021 

0*00020 

0*0 t 0 B 7 
1-64800 

0*01250 

0 00050 
0*00050 
0*00012 


0*02880 


The hardness of the water (determined by the hydi*otimeter) is 46°, 
of which 2° are due to carbonic anhydride, 28° to calcium carbonate, 
13*5° to other calcium salts, and 1*5° to the carbonate and oilier salts 
of magnesinm. 

n, w. 


Organic Chemistry. 


Influence of Electricity on Mixtures of (a) Marsh-gas aud 
Carbon Dioxide, (5) Hydrogen and Carbon Monoxide. By 
P. Thenaed and A. Thenarjd (Oompt. roiitl., Ixxvi, lOM)— -51). 

The authors had been making experiments similar to thos(» do, scribed 
by Sir B. Brodie (p. 744 of this volume) before his pajiev was pnlv- 
lishcd. It now appears that they had gone a step further than that 
chemist. He found the contraction of a mixture of hydrogen and 
carbon dioxide under the influence of electricity, so sluggish after live 
hours that he considered the experiment to ho piactically com])lete<l. 
The authors had, however, found that the contraction wont on till the 
product was liquid. (Sir B. Brodie mentions indeed a liquid of* similar 
properties as being formed by the contraction of a mixture of inarsli- 
^ and carbon dioxide, but he does not appear to liave observed any 
liquid when working with hydrogen and carbon monoxide, though he 
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says marsli-gas and carbon dioxide were formed nnder tliese conditions). 
The gaseous mixtures used by the authors were (a) marsh-gas and 
carbon dioxide, (&) hydrogen and carbon monoxide. The liquids 
obtained in each case were colourless and oily at first, but soon became 
amber-coloured and resinous. The liquid from (o) became brown 
when heated to 100°. It was slightly soluble in water, giving a 
yellow, opalescent, very acid solution, having an odour of metacelone 
(r propione) mixed with formic compounds. Tt reduced mercuric 
oxide and behaved like sugar or tartaric acid when it was ignited. 
On treatment with potash it formed a salt whose acid was precipitated 
by hydrochloric acid and was soluble in excess. The mixture (&) gave a 
liquid somewhat less resinous than the preceding, but of a similar odour, 
very soluble in water, yielding a brandy- yellow solution, very acid, and 
slightly opalescent. It behaves like the other compound when ignited. 
It reduced Fehling’s solution, silver niti*ate, mercuric chloidde, and 
oxide. It was not fermentable. When half neutralised with potash, 
and taken up with a mixtm'e of alcohol and ether, it presented the 
appearance of beer- yeast. Berthelot considers that these liquids result 
from the condensation o£ formic aldehyde, OH 2 O, which, he considers, 
would be the first product of the reaction between hydrogen and caibon 
monoxide. The authors draw attention to the fact that acetic acid is 
broken up under the influence of electricity, carbon dioxide, or else 
marsh-gas, bomg given off, and a brown residue soluble in potash 
being left. They think that this decomposition throws some light on 
the changes which took place in them experiments. 

B. J. G. 


Action of Ozone on Alcohol, and the Combination of C3ranogen 
with Hydrogen under the Influence of the Silent Electric 
Discharge. By A. Boillot (Compt. rend., Ixxvi, 1132). 

When anhydrous alcohol is treated with ozonised air or ozonised oxygen, 
an action takes place resulting in the formation of acetic acid and foi*mic 
acid, acetic ether being apparently produced at the same time; and 
when the product of the reaction is allowed to evaporate spontaneously, 
a white powder, soluble in alcohol and water, is deposited. This sub- 
stance is still under examinabion. 

When a mixtui*e of cyanogen and hydi’ogen is exposed to the action 
of the silent elect no disclwge, other products besides hydrocyanic 
acid are foimod, which, however, have not yet been examined. 

T. B. 


Conversion of Bromoform into Carbon Tetmbromide. 

By J. Habermann (Dent. Ohem. Ges. Ber., vi, 174 — ^175). 

This reaction readily takes place when a mixture of bromoform, 
bromine, and dilute potash is exposed to direct sunshine for 5 — 6 
days — 

CHBra + Bra + KOH = 0Br4 -f KBr + HaO. 

If no potash be present the reaction goes on much more slowly. 

• S* 

VOL. XXVI. tt 80 
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The Action of some Chlorides on Soditmi Ethylate. By A. 
Qeutheb and F. Brockhofp (Jenaisclie Zoiisclirift, vii, 369 — 
373). 

Phos^JiOTiis Peviiwhlondo and Sodium JSSiylufe. — ^^V^hon thcRO sub- 
stances were made to act on one another in tho proportion indicalod 
by the subjoined equation, tbo products indicated were obtained, 
together with some alcohol and a small quantity of an ethyl phosphate 
which yielded phosphoric acid on fusion with sodium carbonate and 
sodium nitrate : — 

POI 5 + dCsH^ONa = 4N‘aCl -f C.H,01 + POCOCalTs),. 

This reaction may be regarded as taking place in two stages, thus ; 

(1.) POI5 + CaH.ON'a = POOI3 + CJI,0l + NaCl. 

(2.) POCI3 + SOjagONa = PO(O0,U3)j + ONaCl. 

PercMorethylene and Sodium Ethylate. — Tho action of sodium ethy- 
late on perchlorethylene has been studied by Fischer and Geulhor, who 
found that, besides sodium chloride, sodium ethylgly oxalate, and ethyl 
dichlor-acetate, there were also produced two substances having tho 
composition C4H50130 and CsHitCisOa. These bub&tanccs have since been 
proved to be trichlorethoxyl-ethyleno and tri-basic ethyl dichloraoetato. 
The authors consider trichlorethoxyl-ethylene to be the primary pro- 
duct of the reaction, being derived from perchlorethylene by the 
replacement of one atom of chlorine by one atom of othoxyl : — 

Oo? + = 4^00^,) + 

The tribasic ethyl dichloracetate may be derived from the above 
compound as follows, the sodium ethylate originally employed having 
contained alcohol : — 


(1-) 


pCOl, 

^Cl(OCjH.) 


+ CjEsOFa = 0 


CCl, 

(OCA) 


2 


+ NaOl. 


( 2 .) 0 


001 , 

(OCA)* 


+ OAon 


pOncL 

^ 0 ( 0 , 11 ,),. 


ethyl dichloi*acetate may arise from the action of waior on tri- 
basic ethyl dichloracetate, the water being partly hygroscopic am I 
partly derived from secondary reaciionb : — 


pCHCh , 


HjiO = 


CHCl, 

io + Q,H,OH. 


OCA 


The action of sodium ethylate on this ether gives riso to ethyl diethyl- 
glyoxalate, this compound being subsequently decomposed by sodium 
hydrate into alcohol and sodium diethyl glyoxalate : — 



ORGANIC CHEMISTRY. 


867 



CHOI, 

CH(00,H.)*. 


(1.) 

CO "f" SCaH^OHfli — 

00 

+ 2Na01. 


OC 2 H 6 

OOjHs 



0H(00»H5), 

0H(O0,H,), 


(2.) 

CO + Ha = 

CO 

+ C,H.OH. 


OOjHs 

OHa. 



The above-mentioned intermediate reactions wei’e confirmed by 
experiments in which the action of the sodium ethylate was to some 
extent limited. 

The action of sodium ethylate free from alcohol on perchlorethylene, 
gave rise to the products enumerated above, but in smaller quantities, 
also to a gas burning with a blue flame, and some brown products. 

PerchloreiJcane and Sodiuvi Ethylate. — ^When an ethereal solution 
of perchlor-ethane was heated to 106° — 110° with sodium ethylate, an 
energetic action took place, a gas burning with a non-luminous flame 
being evolved. The products of the reaction were distilled, and per- 
chlorethylene was found in the distillate, accompanied, as might be 
expected, by those substances which are formed by the action of 
sodium ethylate on it. Besides sodium chloride and resinous sub- 
stances, the residue contained sodium ethyl-glyoxalate and sodium 
acetate. The author considers that the latter is formed by the oxidising 
action of chlorine on sodium ethylate, the chlorine being yielded by the 
perchlorethane. 

8 C 2 H 50 ]Na + 201 = OaHaNaOa + O^He H- -h 2]SraCL 

The portion of the resinous products which dissolved in soda gave, 
after treatment with hydrochloric acid, 66 '5 to 6 7’ 7 per cent, of car- 
bon and 5*5 to 6*1 per cent, of hydrogen, and the portion which 
was insoluble, gave 67*1 per cent, of carbon and 4*7 per cent, of 
hydrogen. 

TriehloreiJiylene Chloride and Sodimn Ethylate. — These substances 
react readily on one another, perchlor-oihylene being produced. 
Similar results were obtained when the trichlorethylene chloride was 
dissolved in ether and then treated with sodium efchylate. 

Dichluretkylene Chloride and Sodium Ethylate. — Dichloi’ethylene 
chloride was digested for some time with suflicient alcoholic sodium 
ethylate to replace all the chlorine by ethoxyl. The product was then 
distilled, and by the addition of water to the distdlate, an oil was ob- 
tained which possessed the composition of — 

DichlorethoxyUethylene. — This substance is a colourless liquid having 
a peculiar aromatic odour. It boils at 128*2 (oor.)„ and has a specific 
gravity of 1*08 at 10°. Moisture acts slowly on it, hydrochloric 
acid and ethyl chloride being formed. Heated in a sealed tube to 
180° with excess of water, it is entirely decomposed with formation of 
glyooUic add, hydrochloric acid, and ethyl chloride ; 

PTTr*l CHaOH 

^OhOOaHs =00 + OlH -h OaHaCl. 

3 o 2 
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Excess of alcoholic sodium ethylate converts dichlor-ethoxyl ethyl one 
into the sod-ium salt of ethyl-glycollic acid, and the author considers it 
probable that ethyl raonochloracetate is formed as an intcvmodiiiio 
product. A small quantity of the latter was apparently formed during 
the action of sodium ethylate on dichlorethyleno chloride, and it may 
be also formed, together "with ethyl chloride, by the action of sodium 
ethylate on excess of dichlor-ethoxyl-ethylene. 

Honochlorethylene Chloride a/tid Sodium EtJiylvbte . — When mono- 
chlor-ethylene chloride is ti’eated with excess of sodium ethylate, an 
action takes place resulting in the formation of dichloretliyleiie and a 
small quantity of sodium acetate. The action of sodium ethylate on 
dichlorethylene is under investigation. 

]^erchl(yrometltane and Sodium Ethylate . — One molecule of carbon 
tetrachloride was diluted with two volumes of other and treated with 4 
molecules of sodium ethylate, the whole being then digested for about 
4 hours under a slightly increased pi'essure. After the reaction, dun'ng 
which no gas was evolved, had terminated, the product was distilled 
and the distillate was found to contain no portion boiling above 75®. 
The residue in the retort contained a brown substance insoluble in 
water which, after washing with hydrochloric acid, contained 63*6 per 
cent, of carbon and 72 per cent- of hydrogen. This substance contained 
no chlorine and yielded no ash. 

The alkaline liquor obtained by heating the residue with water 
yielded, when treated with hydrochloric acid, a brown resinous preci- 
pitate, soluble in alkalies and alcohol. It contained 60*8 per cent. 0., 
and 6*2 per cent. H. The alkaline liquor also contained ti*aces of 
carbonic acid and oxalic acid. 

T. B. 


Action of Sodium Sulphide upon Glycerin. 

By E. ScHLAGDENHAurFEN (Compt. rend., Ixxvi, 1021 — 23). 

Ortstallised sodium monosulphido was heated in a retort with half its 
weight of glycerin for 20 hours. At the expiration of this time an 
oily liquid began to distil, and the operation was continued until tlio 
contents of the retort became dry. 

On rectification, the first poi*tionR of the distillate pasH(»d over 
between 50^ and 70®, but the boiling point rose oouimnously io 200“, 
By fractionating the poi-tions of low boiling point, a liquid was filially 
obtained, WThich boiled regularly at 68° ; its density was 0*826, and it 
possessed an odour resembling that of mercaptan. From this lallor 
circnmstance, the author supposed tliat it might px‘ovo to bo elhyl 
sulphydrate, but the analytical numbers wore far from supjiorting such 
a conclusion. The liquid dissolved mercuric oxide, and when satu- 
ra ted sepai*ated into two layers, the lower of which solidified into a 
Qij^'stallme mass. The crystals wei*e soluble in other, carbon sulphide, 
^ i. I alcohol, and separated well from the latter solvent. Their molting 
point was 38®. 

Potassium sulphocyanate appeared to act upon glyccnn in a manner 
analogous to that of sodium sulphide. liTo fuither analyses seem to 
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have been made, and the investigation is loft in iho above ttufinished 
state. 

J. W. 


Sulphovinic Acid and its Salts. By Berthelot 
(B nll. Soc. Chim. [2], xix, 295 — 300). 

The anthor gives the results of his experience in working with snlpho- 
vinic acid and its salts since his first memoir npon the snbject was pub- 
lished. 

I. Action of SuljpJmric Acid, upon Alcohol. — Different products are 
obtained according to the temperature of the mixture, (or). If the two 
substances are mixed in small quantities at a time, the temperature 
being kept at 0", no reaction takes place at fiist. After prolonged 
contact, however, a sulphovinic acid is formed, the salts of which differ 
from those of the ordinary acid, into which they are changed by boiling. 
Svanberg (Berzelius^ Ti-aite de Chimie, vi, 686) first fiscovered this 
peculiar acid, the existence of which has been since confirmed by 
Gerhardt and the author, but denied by Erlenmeyer, who probably 
neglected the precautions which are necessary to prevent this acid from 
being transformed into the ordinary one. The presence of these unstable 
sulphovinaies is, perhaps, one of the causes of the spontaneous 
decomposition of the sulphovinates found in commerce. (&.) When 
concentrated sulphuric acid and absolute alcohol are mixed without 
being cooled, the proportion of ethylsulphuric acid formed depends 
upon the degree of local heat, and the propoi*tion of the two subshmoes 
to each other. Thus, when 1 part by weight of vifriol and 5 pai*ts of 
alcohol were simply mixed together, without special care, 10 per cent, 
of the acid was transfoimed into sulphovinic in one hour, and 26 per 
cent, in 24 hours. When, however, 1 pai*t by weight of vitriol and 
2 parts of alcohol were mixed with special precautions,* no sulphovinic 
acid was foiuned in an hour, and only a small percentage of the vitiiol 
was transformed in 24 hours, although the larger proportion of vitriol 
would fiivour the reaction. Whether it progress slowly or quickly, 
however, the reaction finally reaches the same limit. Tho extreme 
poi*contage of the sulphuric acid transformable by slow or quick 
reaction, is 69 per cent. By heating to 100*^, 66 per cent, may bo 
transfoimed in one hour. This temperature should not bo long main- 
tained, however, since in one experiment, after heating the mixture for 
ten hours at 100°, only 42 per cent, was transfoimed, the retrogression 
being caused by the formation of ordinary ether. 

If the temperature be raised to 146°, this formation of ether will be 
still more abundant. At 160° — ^1?0°, ethylono is also formed. It is 
advisable, however, in preparing sulphovinic acid, to avoid the forma- 
tion of these other bodies ; the temperature should, therefore, be raised 
to 100°, and kept at that point for a few seconds only. 

II. Action of Water upon the Bulphovmafes. — ^The reason that only 
69 per cent, of the sulphuric acid is convertible into sulphovinic acid is 

« It is not stated what these wore, but they probably consisted in i:ee|)ing the 
mixiure cool, and adding the one substance to the othw in small quantities at a 
time. 
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that, at that point, an equaibrinm is established between the alcohol, 
the sulphuric acid, the sulphovinic acid, and the water, ju&t as in the 
formation of other compound others. This limit is not tlio same for 
equivalents of all acids, since bibasic organic acids form two compound 
ethers, the one neutral and the other acid. With such acids the acidity 
is reduced to Siper cent, of its original value, whereas in the case of sul- 
phuric acid, which forms only the one compound acid ether, viz., sulpho- 
vinic acid, the acidity is reduced to 70 5 per cent, of the original. But, 
though the limit is not the same, the general phenomena are similar. 

When the equihbrinm is once established between the alcohol, the 
acid, the compound ether, and the water, it is not affected by tempora- 
tnre so long as no new compounds, snch as ordinary ether or ethylene, 
are formed. The limit of pi^Dduction of sulphovinic acid is, of course, 
modified if, instead of stai'ting with equivalent quantities of acid and 
alcohol only, we employ more water than the vitriol naturally contains. 
The effect of adding one equivalent of water to equivalent quantities of 
vitriol and alcohol is shown in the following table, where I stands for a 
mixture of the last two only, and II for the same mixture with one 
equivalent of water in addition. The numbers represent the percentage 
of sulphuric acid converted into sulphovinic acid in the times given 
above them : — 

40 hours. 90 hours. 20 days. 147 days. 

I .... 56-0 67-4 59*0 58*8 

II.... 13-2 21-2 41*2 54'8 

Alcohol containing as much as 25 per cent, of water did not furnish 
more than 8 per cent, in a month. 

Just as water prevents the formation of sulphovinic acid, so tho 
addition of water to the acid or its salts causes decomposition, and the 
reproduction of alcohol and sulphuric acid. This point must be par- 
ticularly borne in mind if it be desired to preserve the sulphovinates. 
The acid is more prone to decompose when in solution than its salts, 
since the solutions of these may be evaporated even to the crystallising 
point. But the solutions of the salts must never be kept longer than 
necessary, for the decomposition which sets in slowly at first progresses 
in a geometrical i^atio, f or the following reason. The snlphuric acid 
set free at the beginning of the decomposition coinhines with its 
equivalent of hose, setting free sulphovinic acid. This is not only more 
liable to change than the salt, hut it is produced in larger and larger 
proportions in equal intervals of time, since, as each equivalent of snl- 
phovinic acid breaks up, it sets free one equivalent of sulphuric acid, 
which reacts upon two equivalents of snlphovinate, giving ri&o to two 
equivalents of sulphovinic acid. These in their turn decompose, yield- 
ing two equivalents of sulphuric acid, and so on. It is necessary, then, 
in order to diminish this inevitable decomposition, to keep the solutions 
of the sulphovinates neutral or slightly alkaline, which is best done 
with sodium carbonate. Even when the salts are obtained in the crys- 
talline state, they are liable to be changed by the water of crystallisa- 
tion. No anhydrous sulphovinates have ever come under the author*s 
notiee. The decomposition of the crystals always proceeds thus : — 
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Some of tliom begin to effloresce ; the neighbouring ones become acid 
from the action of the eliminated wjiier, and the dooompO')ition then 
proceeds every day more rapidly, although, sonic specimens will last 
ibr years, whilst others are decomposed in a few weeks. In order to 
prevent this decomposition as much as possible, the crystals should be 
carefully freed from the mother-liquor and kept at an unvarying^ 
temperature. B. J. G. 


New Derivatives of Propyl (contimied). By A. Oahoues 
(O ompt. rend., Ixxvi, 1C8D — 1387). 

Glucinvm-’propyl, — ^Mercury-propyl was acted upon by thin plates of 
metallic gluciuum in a sealed tube at 3 30° — 135°. The glucinum dis- 
appeared and the mercury collected at the lower part of the tube. The 
glucinum-propyl was distilled in an atmosphere of caibon dioxide, and, 
after rectification, a colourless liquid was obtained boiling at 244° — 
24G°. In contact with air it gives off dense fumes which sometimes 
take fire. At — 3 7° it is a thick oil. Water decomposes it with vio- 
lence, forming large quantities of gas and glucinum hydrate. The author 
has confirmed his statement made thirteen years ago, as the result of an 
experiment with very little material, that glucinum-othyl may bo pre- 
pared in a similar way to the above- It is a colourless, limpid liquid 
boiling at 185° — ^188°. It behaves in the air like glucinum-propyl, and 
with iodine like aluminium-ethyl. Water or alcohol decomposes it, 
oven at zero. 

Silico-^o^opiomo JEfTier, — ^When 24 parts of anhydrous propyl alcohol 
were slowly poured into 1? parts of silicium chloride, plionomona oc- 
curred similar to those observed by Bbelmen with tlxe chloride and 
ethyl alcohol. Tetmpropoxyl silmde, Si(OOaH 7 ) 4 , was obtained in the 
form of a colourless, limpid liquid, boiling at 225° — 227°, and of sp, gr. 
0*915 at 18°. When left in water or exposed to a moist atmosphere, it 
deposits gelatinous silica. 

tiilico-propionicj MimachTorliifdrin. — ^Ebelmcn named the series lying 
between sdicium chloride, SiOh, and toti'othoxyl silioidc, Si(OOjH 5 )i, 
chlorhydrhis. When one part of silicium chloride and 4*5 parts of the 
tetrapropoxyl silicide wore heated in a scaled tube at 160"^ for three or 
four hours, silica-pivpimuc wnuocfilurhifLlnu (or mtmocfdoroprnprmyl 
siUciffe) was obhiinod by the fi)llowiiig reaction : — 

SiOh + 3Si(OC,H7)i = 4[Si(OC,H7),01]. 

It boils at 208° — 210°, and its sp. gr. = 0*98. 

S Hi coprop ionic Diclilorlujdnn, — ^Wlien (a.) one part of silicium chlo- 
nde and 2 8 parts of the ether last described were heated in a sealed 
tube at 160° — 3 65°, or (b ) -when one part of the chloiddo and 1*52 part 
of tetrapropoxyl silicide were similarly treated at 170°, silicopropionic 
dicldorhydrin {ov'dicMoropropojiyl silicide) was formed thus : — 


ia,) SiOb + 2[Si(003H7)80l] = 3CSi(OCH7)20l8]. 
(5.) SiCh + Si(OOaH7)4 = 2[Si(003H7)a0h]. 


It is a colourless, limpid fluid, boiling at 185° — 188°, of sp. gr. 1‘028. 
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JBoropro]pijlic Ether, — When a current of pure boron clilorido was 
passed very slowly into anhydrous propyl alcohol at 0°, the gas was 
absorbed, and two layers of liquid were formed. The upper layer after 
purification yielded Z»o?*(^rqp//Zfc ether {ov propoxyl horuh)^ Bo(003H7)», 
which is a colourless, mobile liquid, sp- gr. at 16® = 0'867, boiling at 
172® — 175®. When applied to the tongue it causes a burning sensation 
and leaves a slightly bitter after-taste. Alcohol, ether, and water dis- 
solve it readily. The aqueous solution decomposes, boric acid being 
deposited. Propoxyl boride bums with a green-edged flame, dense 
fumes of boric acid being at the same time evolved. 

F)opyJ AllqpJuuiate. — Ethyl allophauate was obtained by Hofmann 
by acting on nrea with absolute alcohol, ureiliano or ethyl carbamate 
being formed at the same time. When propyl alcohol was substituted 
by the author for elhjl alcohol in the above experiment, propyl aJlo- 
phanate was obtained in the form of pearly lamiusB slightly soluble iu 
cold water, and very soluble in hoi water and in alcohol. It molts at 
150® — 160°, and has the composition C5H10N2OJ. Froj^yl-ureflinm was 
formed at the same time, and was separated from the excess of urea by 
digesting with ether, cvapoiu.ting the ethereal solution to dryness, 
taking up with a littie water, and evaporating the aqueous solntion. 
Propyl-urethane crystallises in long, colonrless, shining prisms, readily 
soluble in water or alcohol. It melts at 51® — 58®, and boils at 194® — 
196®. Its formation is thus represented : — 


OH4H3O + CaHT.OH = ims + HH2OO.OO3H7. 


B. J. G. 


Carbonyl Compounds of Isobnlyl. By B. Mtlitts (Dent. Chom, 
Ges. Ber., vi, 312—816). 

{ SO H 

OCiHI’ “ produced by 
adding isobutyl chlorocarbonate, drop by drop, lo sodium etliylmer- 
captide and heating the product in a water-bath. It is a very rofmetive 
liquid boiling at 190° — 195®, and smelliag like mercaptan anti ethyl 
carbonate. Cold alcoholic potash decomposes it with formation of 
mercaptan and glistening needles, consisting probably of potassium 
isobatyl carbonate By heating it with an excess of potash it yields 
mercaptan, isohntyl alcohol, and potassium cai*bonate. Heated with 
alcoholic ammoma to 100° it is dooomposod into mercaptan and isobutyl 

carbonate. Ethyl siilphisohutyldloxy carbonate, CO | 

pared from sodium isobutyl mercaptide and chlorocarbonic ether; it 
boils at 190® — 193°, and is only slowly decomposed by ammonia at 
100® into ethyl carbamate and isobutyl mercaptan. Cold alcoholic 
potash acts on it, potassium ethyl carbonate being formed, whilst an 
excess of potash ^elds potassium carbonate, alcohol, and isobutyl mer- 
captan. By heating it with an alcoholic solution of potassiam sulph- 
hydrate the following reaction is produced ; — 
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CO 1 + 2B:SH + 2H»0 = CiH,.SH + OiH,.OH + 2H*S 

+ K^COa. 

Isobnfcyl iodide acts on potassium tristilphocarbonate only at 130°, the 
principal reaction taking place according to the eqnation : — 

CiHgl + SHaO H- K^CS.CS) = CA-SH + HI + K^GO, + 2H,S. 

At the same time, some isobufyl tnsul^liocarbonata is formed, an orange- 
red oil boiling at 28-5° — 289°, and having only a faint smell. The 
reactions of this body resemble those of its lower homolognes. Sodium 
isobntyl trisnlphocarbonate is prodnced by combining sodium isobutyl- 
mercaptide with carbon sulphide ; it is soluble in water and alcohol, 
and forms yellow, warty needles. Water acts slowly on it at the 
common temperature, but quickly at 100°, decomposing it into acid 
sodium carbonate, hydrogen sulphide, and isobutyl mercaptan. By 
adding sulphuHc acid to its aqueous solution, an oil separates out, con- 
sisting probably of the free acid, which, bowever, was found to be too 
unstable to be analysed. 

C. S. 


Pol3rraerisation of Hydrocarbons. — Tiimethyloarbinol. By 
A. Buttleeow and B. Q-objaustow (Dent. Chem. Ges. Ber., vi, 561). 

The authors find that no polymerisation of ethylene takes place when 
it is heated with sulphuric acid or boiic fluoride to 200°, but tliat a coii- 
sidemble quantity of alcohol is formed at 160° by the sulphuric acid. 
Propylene and isobutylene on the contrary are polymerised both by 
sulphuric acid and by boric fluoride at the ordinaiy temperature ; this 
accounts for the fact that in preparing trimcthylcarbinol by the action 
of dilate sulphuric acid on isobutylene, a neutral oil is always piuducod. 
This oafi. be separated by fractional distillation into two portions, one 
of which boils at 173° — 170°, and consists of isobutylene, CibHba ; the 
other passes over at 170° — 215°, so that dibutylone would not seem to 
bo formed in this reaction. 

Buttlerow finds that the crude trimcthylcarbinol px’epared according 
to Linnemann’s method by the action of acetic acid and moist silver 
oxide on isobutyl iodide is a mixture of isobutylio alcohol and tri- 
methylcarbinol, so that the yield of the latter after purification is not 
so laige as stated. 

0. B. O. 


Preparation of a-Snlpbopropionic Acid. By A. Kxjbbatow 
(Dent. Ohem. Ges. Ber., vi, 563). 

The author prepared this acid by treating propionic acid with chloro- 
sulphurio acid, JfcfClSOs, the mixtore being gently warmed to complete 
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the reaction ; it was then diluted with water and the unaliorcd pro- 
pionic acid separated by distillation. In order to purify the now acid, 
it was repeatedly converted into a lead salt by treatment with load 
osade, and then decomposed by sulphni'ettod hydrogen. Tlio free acid 
is an uncrystallisable syrup, easily soluble in water and in alcohol. 
The iarhnn salf, CsHiBaSOs + 2HaO, crystallises in colourless, glisten- 
ing scales, which are sparingly soluble in water, more easily in alcohol. 
The calcium salt, 03 H 40 aS 05 + SH^O, is obtained as a flocculent pre- 
cipitate on adding alcohol to its aqueous solution. The same acid is 
produced by treating ethyl a-chloropropionate with ammonium sul- 


phite. 


0. E. a. 


Preparation of Valerianic Acid on the Large Scale. By 
Is. Pierre and B. PuonOT (Ann. Chim. Pliys., [4], xxix, 228 — 
246). 

Pure valerianic acid is conveniently prepared in quantity by adding 
very gradually a cold* mixture of 1400 grams of sulphuric acid, and 
800 grams of water, to a mixture of 8500 grams of water, 1000 grams 
of powdered potassium dichromate, and 1 liti^ of pure amyl alcohol. 
The liquid must be well agitated, and kept at a temperature of 11® — 
12®. The bight layer which separates out on standing is distilled, and 
the portion boiling between 1?5° — 192®, and consisting chiefly of amyl 
valerate, collected separately. 400 grams of potash and 200 grams 
of water are then gently heated in a retort, and 1000 grams of the 
valerate veiy gradually added, and when the reaction is finished, some 
more water is added, the regenerated amyl alcohol is distilled ofij and 
the residue distilled with dilute sulphuno acid. 

Pure valeiianic acid boils at 178® under a prossui*e of 760 mm. A 
layer of 20 centim. gave in Soleil’s saccharometcr a deviation of 5® to 
the right ; the same thickness of anhydrous amyl alcohol was found by 
the authors in previous experiments to deviate 8*5’' to the left, but 
when it was saturated with water, the deviation increased to 11°, or 
about 2*5® more.* The specific gravity of the pure acid is 0*947, at 0°, 
0-8972 at 54-65, a-8542 at 99*9 and 0-8095 at 147-5®. Prom those 

* According to Pedlor {Chem, Soe. J., [2], vi, 74), aefire valemnic acid turns 
the plane of a polarised ray 43° to the right in a tube 50 e.m. long, ithich is 
equivalent to a deviation of 17’2'' for a column 20 c.m. long, whereas Pierre and 
Puehot find only 5°. Hence it seems probable that their valerinnic acid was a mix- 
ture of the active and inactive acids j but they take no account of the existence of 
these isomeric modifications, and make no reference to Fedler’s researehes, or to 
those of Erlenmeycr and Hell, who found for the active acid a rotatory power of 
48*7° for 50 c.m-, or 19*5° for 20 e.m, (bee this Journal, 1872, p. 214). The rotation 
which Pierre and Puehot assign to amylic alcohol, viz., 8 6® for a column 20 c.m. 
long is greater than that found by Pedler for the active alcohol (17° for 50 c.in., or 
6 8^ for 20 cm.) ; but as the authors speak of this determination as obtained “ 
recherches ant^rieures,” there is no certainty that the amylic alcohol with which 
it was made was the same os that used for the preparation of tho valerianic acid 
described in the present communication. — ^En. 
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1*18 of Kme-soap, and 0*957 of calemm sulphate, the solnbilitj of the 
last substance increasing with the temperatni*e. 

The author has also found that the metallic and earthy sub-soaps 
which impregnate the fibres of wool readily foi*m an emulsion with, 
water containing glycerin, and points out the importance of the use of 
glycerin in the manufacture of woollen textures. J. R. 


Monobasic Calcium Saccbarate. By R. Benediot 
(Dent. Ohem. Ges. Ber., vi, 413 — 415). 

The existence of this compound has been doubted, but it can bo readily 
obtained by dissolving an excess of lime in a solui ion of sugar, and 
adding magnesium chloride. Magnesium hydroxide is precipitated, 
and the monobasic calcium-compound formed, which is precipitated 
and washed with alcohol. Dried in a vacuum it forms a brittle, trans- 
lucent mass, having the composition Oi 2 Hj(,OaOii -I- 2 aq. It loses its 
water at 100°, and forms with water a clear solution, which becomes 
turbid when heated, the irihasic saccharate separating out. A mag- 
nesium saccharate could not be obtained. 0. S. 


New ReseaTObes on Aldol. By A. Wurtz 
(Compt. rend., Ixxvi, 1165 — 1171). 

PuETHBB experiments confirm the author’s statements (this Journal [2], 
X, 808) respecting the preparatioi^ constitution, and functions of this 
body. The reaction which furnishes it is not completed for several 
days at 15° — ^20°, and the temperature must not fall below this point. 
The neutralisation with sodium carbonate should he made as soon as 
the liquid attains a fawn colour. If a longer time elapses, the ncntrali- 
salion is followed by the precipitation of a quantity of resinous matter. 
Recently distilled aldol is liquid, but it gradually becomes viscid, giving 
out heat at the same time. Thus, a quantity of freshly distilled aldol, 
being at a tcmpei-atore of 11°, gi*adoaily jxt&e to 54° in one hour, after 
which it slowly cooled till, at the end of three hours more, its tem- 
perature was 30°. It was then viscid. Aldol when viscid bciirs, 
probably, the same relation to liquid aldol that pavaldobydo does to 
aldehyde, although the polymeiuscd aldol would natui-ally not bo ao 
stable as paraldehyde. Aldol kept for scveial hours at 60°, in a current 
of dry air, loses water, and on cooling, appeal’s as a colourless, trana- 
parent, vitreous solid, insoluble in water. A great lapse of time will 
produce the same result. When aldol is treated with moist silver 
oxide, the mixture becomes hot, and metallic silver is formed ; an<l if 
the liquid be then boiled, filtered, and concentrated, a silver salt 
rates out in long, interlaced crystals, which, when decomposed with 
sulphydric acid, furnish the ^-oxyhutyidc acid of Wislicenus and 
Markownikoff. This acid is derived from aldol thus : — 


CHa 

CHOH 

CHs 

OHO 


+ O 


OH, 

OHO 

OHa 

OOOH. 
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Aldol is, tterefore, its aldehyde. When a current of ammonia is passed 
into an ethereal solution of aldol, a syrupy, colourless body is preci- 
pitated, which dries in vcumo to an amorphous, transparent, semi-resinous 
mass. It is very soluble in water, and has an odour resembling that of 
ammonia-aldehyde, of which it is, indeed, the aldol analogue, its com- 
position being that of aldol with one atom of hydrogen replaced by 
ammonium. The hydrogenation of sldol is effected as follows: — A. 
4 per cent aqueous solution of aldol is treated, at zero, with a sodium 
amalgam containing 5 per cent, sodium, and the soda formed is con- 
tinually neutralised with hydrochloric acid. When the reaction, which 
is very slow, is complete, the liquid is shaken up with ether, from which 
it is then separated, and e'vaporated at 40®. The residue is treated 
with alcohol, which leaves behind the greater part of the sodium chlo- 
ride. This is repeated with the evaporated alcoholic solution. The 
alcohol is then distilled off, and, by rectification, a butyl-glycol is 
obtained, boiling at 201“ — 203°, identical with that obtained by Kekule 
as a secondary product in the hydrogenation of aldehyde. Its formation 
may be expressed thus : — 

CH 3 -OH(OH)-CHa-CHO + H = 0H,-0H(0H)-CH,-CH3(0H). 

When a current of hydrochloric acid gas is passed at 10® into the 
bottom of a concentrated aqueous solution of aldol, the latter becomes 
yellow, and a thick liquid, insoluble in water, is deposited, containing 
probably monochloraldol, OHa — GHCl — OHa — OHO. 

B. J. Q. 


Action of Chlorine on Zsobntyric Aldehyde. 

By G-. A, BarbagIiIA (Dent. Ohem. G-es. Ber., vi, 317). 

A STREAM of chlorine was passed into refrigerated isobulyrio aldehyde 
until it had absorbed its own weight of the gas, and the product was 
treated with marble and water, after which the aqueous liquid was 
separated from the supernatant oily fin id, and distilled. The distillate 
separated into two layers, the lower stratum consisting of isobutyrio 
aldehyde together with a chlorinated substance, and the upper 
stratum consisting of an aqueous solution of both these substances. 
By fractionating the lower stratum, the chlorinated substan(‘e was 
isolated and was found to be a colourless highly lufractive liqtiid, the 
vapour of which is very irritating to the eyes and mucous membrane. 
It boils at 12U®, and its analysis and vapour-density led to the formula 
CsH’jGlO. Gaustic soda communicates to it an intense but evanescent 
red coloration. This reaction is not produced by carbonated alkalis at 
the ordinary temperature. Ammonia, however, similarly attacks it in 
the cold, and alkaline sulphides, hydrosulphates, cyanides, and sulpho- 
cyanates react similarly when boiled with the substance. 

The author considers it probable that an atom of carbon is elimi- 
nated as methyl chloride, and he appears inclined to regard the 
compound just described as* a'mouochloro-derivative of propionic alde- 
hyde, this view being somewhat strengthened by the fact that it reduces 
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silver salts, and yields witli sodium bisulphite a crystallised compouucl 
having the composition 03 H 6010 . 1 SraHS 03 . 

When one part of the substance O3H3OIO is heated with four parts 
of nitric acid, an enei’getic reaction takes place, and a greenish solu- 
tion is produced, having an odour suggestive of chloropicrin, and 
yielding to ether a white substance crystallising in prisms or tables. 
Its composition is represented by the formula OsHiClhrO, and it melts 
at 110 ®, a somewhat higher temperature causing it to sublime with 
pai'tial decomposition. Water, alcohol, and other dissolve it readily, 
the solution in the two last-named solvents being neutral ; the aqueous 
solution is, however, slightly acid, the acidity, which appears to bo 
due to the liberation of hydrochloric acid, becoming greater on stand- 
ing, or on the application of heat. When heated for some time to 100° 
with w’ater, it is entirely decomposed, a crystalline substance melting 
at 171° being produced. 

T. B. 


The Action of Sulphuric Acid on Chloral. By J. Gbabowski 
(Deut. Chem. Ges. Ber., vi, 225 — ^226). 

Those chemists who have hitherto studied th^ action of sulphuric acid 
on chloral, appear to have quite overlooked the &ct that the two sub- 
stances readily combine, for chloral when mixed with fuming sulphuric 
acid solidifies, after a short time, to a white crystalline mass, which con- 
tains neither insoluble chloral nor chloralide, but which is a compound 
of chloral and sulphuric acid, O 8 H 6 OI 13 O 11 S 2 . It is not changed by 
cold water, but is readily decomposed by warm water, potassium hy- 
drate, or alcohol, in the latter instance with formation of chloral 
alcoholate. hVom ether, in which it is very soluble, it crystallises in 
needles. 

On passing the vapour of sulphuido anhydride into chloral, tho 
whole solidifies to a mass of needles differing from tho compound just 
described. It crystallises from alcohol apparently unchanged, is in- 
soluble in cold water, but is decomposed by waim water and by a 
solution of potassium hydrate. On being gently heated it melts, and 
separates into two layers, whilst at a highei* temperaiui'O it evolves 
hydrochloric acid and leaves an oil which does not solidify and is not 
acted upon by water. 

0. B. a 

Action of Glacial Acetic Acid on Chloral. By Y. Metbb 
(Dent. Chem. Ges. Ber., vi, 449). 

The product of this action is not an acid, as Hfibner has conjec- 
tured, but is either chloral hydrate (melting at 57°) or an isomcride 
thereof (melting at 80°), according as the crystals are deposited after 
slow or quick evaporation. 

Trimethylamine dropped on chloral jfree from hydrochloric acid 
produces a hissing sound, and gives rise to a non-nitrogenous product, 
the investigation of which is not yet complete. Water produces a 
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well-csrystallised compound witli tlie resulting white amorphous body ; 
alcoholic ether gives rise to chloral alcoholate melting at 44° — 4G°. 

C. R. A. W. 


Preparation of Potassium Sulphocyanate. By W. Skbt 
(G hom. News, xxvii, 179). 

Sulphur, when deprived of adhering air by placing it for a few 
minutes into boiling water, readily acte upon a solution of potas^-ium 
cyanide at the ordinary temperature, forming sulphocyanate. The 
operation must be carried on in an air-tight vessel. It will be seen 
that this method avoids much of the labour and expense required by 
the usual plan, which necessitates several purifications of the sulpho- 
cyanate formed by fusing together potassium ferrocyanide and 
sulphur. 

B. J. G. 


Preparation of Nitriles. By O. Witt 
(Dent. Ohem. Ges. Ber., vi, 448). 

Drt ferrocyanide of potassium may be used instead of cyanide for the 
production of nitriles, ey., propiouitrile (from potassium ethyl sul- 
phate), a-napthoio nitrile, benzonitrile, &o., a purer product being 
obtained with greater ease. 

0. R. A. W. 

The Nitrile of EthylglycoUic Acid. By L. Henry 
(Dent. Chem, Ges. Bor., vi, 269 — 263). 

When equal molecules of etliylglycollamide^ (CaH50)0H2.C0(NH2), 
and phosphorus pentoxide are heated, the nitrih of ethyltjlyoocollic acit2, 
(02H50)0H2,0N, distils over. It is a limpid, mobile liquid, boiling at 
134° — ^135°, and possessing an agreeable odour resembling that of ethyl 
formate. Like other nitriles, it combines with gaseous hydrobromic 
acid, forming a crystalline compound which is insoluble in other and 
resolved by water into its components. Aqueous acids or alkalis con- 
vert the nitrilo into cthylglycollic acid. Tho same nifrile is produced 
by distilling the amide with phosphorus pontachloride ; tho product 
contains a combination of the nitrile with phospliorus trichloride. This 
body, which could not bo obtained in a pure state, is a liquid, lumiug 
in the air, and boiling at about 100° — 105°. Henke has already ob- 
tained similar compounds of acetonitrile and propiouitrile. Tho nitrile 
of ethylglycollio acid is also formed, but mixed with secondary pro- 
ducts, by distilling the amide with phosphorus pentasulphido. 

0. S. 


A ' Compotmd of AUyl Cyanide and Ethylic ALcohoL 
By A. Rinnb (Dout. Ohem. Ges. Ber., vi, 389). 

When a mixture of allyl iodide and alcohol is digested with excess of 
potassium cyanide, the allyl cyanide first produced combines with tho 
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aJcoliol, forming a compound haying the formula CiHslI^.SOilleO. 
This substance may be isolated by fractional distillation, and forms a 
liquid haying an agreeable odour resembling that of allyl cyanide, and 
boiling at 173° — 174°. Digestion with potash decomposes it, with 
formation of crotonic acid, ammonia, and alcohol, no ethylamine being 
produced. 


Chloracetylnrea. By D. Tommasi (Oompt. rend., Ixxvi, 640 — 642). 

This compoxmd is produced by the action of chloracetic chloride on. 
urea — 

OON,H* + C^HaClOCl = HCl + C0]Sr2H3(C,HaC10). 

Reaction sets in spontaneously soon after the two substances ai^e 
mixed, and is accompanied by evolution of heat; to complete it, 
the mass must ultimately be waimcd for several hours on the wator- 
bath. The product is then washed with cold water, and sovorjd times 
crystallised h*om alcohol. Chloracetylurea forms colomless noodles in- 
soluble in cold, slightly soluble in hot water, readily soluble in hot 
alcohol. It does not yield a precipitate either with meroui*io nitrate 
or silver nitrate. 

When a small qnantiiy (*5 mgrm.) is placed upon the tongue it 
gives rise at first to no particular sensation, but after the lapse of two 
or three minutes a burning taste, accompanied by sharp pain, is expe- 
rienced in the larynx. These symptoms ordinarily disappear at the 
end of an hour. 

H. B. A. 


Glycolyl-snlphijUP-urea. By J. Yolhabu (Ann. Chem. Pharm., 

olxvi, 383). 

By acting with sulphur-urea on monochloroacctio acid, Maly obtained 
a compound which he regards as 7no7Wc7iloraoetijl-$iil2}7itir’‘Urea — 



CO.OH.CH 2 OI = H 3 O + 0S< 

^NH.CO.CH^Cl. 


On treating this body with ammonia or baryta-water, lie obtained 
glycolyl-sulphur-urea or the sulphur-derivative of hydanf oin — 


CSv 

‘^NH.CO.CHaOl 


+ NHa = NH4CI + C 



The author has been engaged on the same subject and found, before 
Maly’s publication, that by the above reaction no monochloracotyl- 
sulphur-ureais formed, but the isomeric 7iydroc7iloride of fflj/colj/Uf,ulp 7 b 7 cr 
urea. This compound evolves hydrochloric acid when treated with 
sulphuric acid, and combines with platinic chloride, forming the com- 
pound, 2 ( 05 H 4 lSr 20 SHCl).PtCl 4 , c^&tallising in small aoicular plates. 
On adding silver nitrate to a solution of the hydrochloride, the chlorine 
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is completely precipitated ; and ammonia, alkalis, alkaline earths, and 
their carbonates precipitate from the solution glycolyl-sulphur-nrea^ 
which crystallises from hot water or dilute alcohol in long, glistening 
needles, and combines readily with hydrochloric acid, reproducing the 
original compound. By actmg with one molecule of sulphur-urea on 
two molecules of monoohloracetic acid, another body is produced, form* 
ing a hydrochloride which is decomposed by water. 

C. S. 


Mustard Oils [Isosulpliocyanic Ethers or Sulphocarbimides]. 

By Eugbn Sell (Dent. Chem. G-es. Ber., vi, 322). 

When ethyl-sulphocarbimide is treated with dry chlorine, a very 
energetic action takes place, carbon disulphide and other products 
being formed. If, however, the sulphocarbimide be diluted with an 
equal volume of eiher and the temperature be moderated by external 
cooling, the action of chlorine is much less enei^tic. After the action 
has continued for some time, the whole solidifies to a yellow mass, 
which dries up under the air-pump to a yellowish-white powder. The 
analysis of this substance did not lead to satisfactory results, but when 
treated with soda-solution it is converted into a brown oil, sulphur 
being at the same time separated. The oil becomes crystalline on 
standing, and, after having been submitted to pressure and crystallised 
from alcohol, the new substance forms fine six-sided tables and prisms, 
which gave numbers corresponding with the formula OcHioSsNjO. It 
may be regarded as a compound of two molecules of e^yl-sulphocar- 

bimide and one of oxygen, It melts at 42®, is almost 

insoluble in water, but soluble in ^her and easily soluble in alcohol. 
Nitric acid oxidises it, with production of red frmes, and platinum 
chloidde unites with it forming an amorphous red substance. When 
it is treated with ammonium sulphide, sulphur is liberated, and the 
filtrate yields on evaporation a crystalline substance melting at about 
60®. This substance did not appear to be ethyl-urea. 

The author finds that bromine and iodine act on ethyl-sulphocar- 
bimide, and he purposes to extend his investigations to the other alco- 
holic sulphocarb^dcs. 

T. B. 


Fropenediamiae. By A. W. Hofmann (Dent. Ohem. Gos. Ber., 
vi, 308—311). 

Pbopbne dibromide is acted upon by alcoholic ammonia in exactly the 
same way as ethene bromide. Of the products formed, onlyjpropme- 
diamine was examined ; this base obstinately retains water like the 
ethene-baso, and can be obtained anhydrous only by heating it with 
sodium. It boils at 119® — 120°, and has at 16° the specific gravity 
0*878 ; it is so very hygroscopic that a glass-rod moistened with it 
fumes in the air ; it also attracts carbon dioxide very rapidly. The 
hydrate has the composition, 20 sH 8 (NHa )2 + HaO, and boils at the 
same temperature as the anhydrous base. Fre^emdiamvne hydro* 
FOL. XXVI. 3 P 



882 


ABSTRA.OTS OF OHJBMIOAIi PAPERS. 


cldoride, C8H6(NH2)2,2HC1, forms long, wliito needles; it is very 
hygroscopic and very freely soluble in water, but less in alcoboL 
The platinum double salt is formed only in concentrated solution; 
it crystallises in beautiful four-sided plates. The hydrobromide and 
hydriodide have great resemblance to the hydrochloride; the nitrate 
could not be obtained in crystals. 

G. S« 


The Phosphines of the Propyl, Butyl, and Amyl Series. 

By A. W. Hopmafn (Dent. Chem. Ges. Ber., vi, 292 — 301). 

In several former communications the author has described the phos- 
phines of methyl and ethyl, which he obtained by heating the corres- 
pondmg iodides with phosphonium iodide and zinc oxide to 150^. He 
has since found that these compounds, as well as the phosphines of 
isopropyl and isohutyl, are more conveniently prepared by beating the 
mixture only to 100** for 5 — 6 hours. The separation of the primary 
bases from the secondary ones is very simple, as the hydriodides of the 
former are readily decomposed by water, but those of the latter only ly 
an fl.nrfl.l-i. 

Is^opyJ^Iiosphine^ (QJSji)YH.z, is a light, limpid, very refractive 
Kqnid, boiling at 41° and possessing a most penetrating odour. It 
combines with suljliur and with carbon sulphide, forming uncrystal- 
hsable compounds. It readily absorbs oxygen and takes fire on a hot 
summer’s day, 

Bi-wopropy^hospMm, (08H7)iPH, boils at 118° ; it absorbs oxygen 
more quickly than the primary base ; a drop put on filter-paper taJang 
fire and blackening the paper slightly without inflaming it. On heat- 
ing it with isopropyl iochde to 120°, it yields tririsopTOpylphos^him 
Jiydriodd^^ which forms large crystals and is readily 

solnble in water and alcohol hut insoluble in ether. The froo base 
is a liquid, forming with carbon sulphide a red crystallino compound. 
(Ueirisc^ropyljiho^Jioniwn iodide^ (03H7)iI, is produced by combining 
the tertiary base with isopropyl iodide at 100®; it crystallises from 
water in cubes or octohedrons. 

I$ohutylphosp1unef boils at 62° and di-isobutylphosphine, 

(04Hfl)jHP, at 153°. Both are liquids, having the general properties 
of the j)hosphines. The secondary base combines with isobntyl iodido 
at 100 , forming a beaiutiful crystalline mass of in'^Udbuiylpliosphme 
iodide. The free base boils at 215° ; it combines with i&obutyl iodido, but 
the tetrisobutylphosphonium iodide could not be obtained in a pure state. 
As the tertiary phosphorus bases and phosphammonium compounds of 
the lower members of the series are also produced by heating the 
alcohols with phosphonium iodide, isobutyl alcohol was heated with the 
latter body, but no phosphines were formed, the alcohol being decom** 
posed with formation of bydrocarhons. 

Amylp%oip%me^ (C6Hai)PH8. — ^The phosphines of amyl are but 
wowly formed at 100°, but readily 140°— 150°. The primary base 
l^ils at 106° — ^10?® and absorbs oxygen with evolution of heat. 
I>mmy^hosphim, (OsHiOaPH, boils at 210°— 215°; a drop on filter^ 
paper is oxidised, with the formation of dense, white phosphorescent 
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fcunes^ ■without tft.Trmg fire. Tria»niyipliosplii?ie boils at about 300° » 
but could not be obtained iu ■the ptire sta'te. lu one experiment some 
iodide was formed, which, on ^dition of an 
alkali, separated as a yiscid liquid, but became crystalline on standing 
for some months. 

When amyl alcohol and phosphonium iodide are heated to 150°, they 
yield amyl iodide and hydrogen phosphide, whilst at 1?0° — ^180° gaseous 
hydrocarbons are formed. 

^ obtained as hydriodide by 
heating the primary propyl base with methyl iodide to 100°. The free 


boils 
formed 


at 78° — 80°. Jsopro^lisohuiylplwsplbim^ 


oS}™-“ 


by heating isopropylphosphine and butyl iodide to 130°; it 
boils at 139° — ^140°. By heating it with ethyl iodide to 100° it 
yields eihyl^oprc^yl-dsobtdylpho^hmef a very oxidisable liquid boil- 
ing at about 190°. 

Methyl tn~isobutyI^hosphonivm iodide . — Methyl iodide acts on tri- 
isobutylphosphme with explosive violence; the crystalline product is 
purified by dissol'ving it in water, adding an alk al i , and distilling off , 
the volatile phosphines ; the solution is then treated with carbon dioxide, 
evaporated to dryness, and exhausted with alcohol; the crystalline 
residue is readily soluble in water, from which it separates in fine 
crystals. A very similar body is mstJi^l-eth^t-isopro^l^obutyl jphos^ 
phonium iodide^ which was obtained by combining methyl iodide with 
methyl-isopropyl-isobutyl-phosphine. 

0. s. 


Formation of Phosphines with, the Aid of Keduction-pro- 
cesses. By A. W. Hofmann (Dent. Ohem, Qes, Ber., vi, 301 — 
303). 

The phosphines of polygenic radicals cannot be obtained by the reaction 
by which •the phosphines of monad radicals are prepared, on account of 
the reducing action of hydriodic adid. Zinc oxide and phosphonium 
iodide act on ethene dibromide at 160°, but only ethylphosphine is pro- 
duced. Chloroform is acted upon already at 100®, methylphosphine 
being formed. Benzylene chloride, C6H6.0HCla, as well as ■flic chloride, 
OdHs-OOla, yield only the phosphines of benzyl, which, therefore, ^n be 
readily obtained pure by employing the crude product of the ac^tion of 
chlorine on boiling ■toluene. For ■the same reason, crude isopropyl 
iodide containing allyl iodide yiel^ pure isopropylphosphine. 


PhospMnic Acids. By A. W. Hofmann 
(Dent. Chem. Ges. Ber., vi, 303—307). 

These adids are formed by oxidising the phosphines with fhming nitric 
add. The product, which always contains some phosphoric acid, is 
easily pnrified by dissolving it in ammonia and adding acetic acid and 
lead aceta'te. The filtrate is treated with hydrogen sulphide, and the 

B P 2 
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solntion. evaporated. Isopropi/J^hospliin/io acid, P 0 ^( 03 H 7 )H 2 , is awhite 
mass, resembling paraffin, and melting between 60® — 70° ; it is solnble 
in water, and more freely in alcobol. Isohufylpliobjdunic acid is a very 
similar body, melting at 100°. Amyl/phospMmc acid is prepared by 
adding amylpbosphine to a mixture of equal volnmes of fuming nitric 
acid and nitric acid of sp. gr. 1*2 ; the fuming acid acts too violently 
and sets fire to the base. The acid crystallises from hot water in small, 
pearly, rhombic plates, melting at 160°. The silver salts of these 
bibasic acids are white, amorphous precipitates. The secondary jphos- 
phonis-bases of these radices yield by oxidation with nitric acid the 
corresponding phosphinic acids, which could not be obtained in a state 
fit for analysis, nor could any of their salts be prepared in a pure state. 
The free acids are oily liquids, and insoluble in water. 

Triamylphosphine oxide, (CaHiOaPO, is always formed in small quantity 
in the preparation of triamylphosphine ; it boils above 360° and soli- 
difies, after the phosphine has distilled over, in the neck of the retort, 
as a crystalline mass melting at 60° — 65°. Water precipitates it from 
an alcoholic solution as a crystalline powder. 

Meihylpliosphmic chloride, P(CH 3 )OOl 2 , is obtained by acting with 
phosphorus pentachloride on methylphosphinic acid. It is a crystalline 
solid melting at 32° and boiling at 163°. Water, alcohol, ammonia, 
and aniline act violently on it, like on other acid chlorides. Dimethyl- 
phospMnic chloride, P(0H3)200l, melts at 66° and boils at 204°. Water 
and alcohol decompose it, but with less violence than the preceding 
compound, 

0. S. 

Compoxmds of Aldehydes and Alcohols with Aromatic Hydro- 
carbons. By A. Babtbk (Dent. Ohem. Ges. Ber., vi, 220 — 224). 

Formaldehyde and Aromatic JSydrocarhons, — ^The author considers it 
probable that the action of cold sulphuric acid on the acetal of formal- 
dehyde (methylal) causes the liberation of formaldehyde, which, at the 
moment of its formation, combines with the sulphuric acid and forms a 
compound analogous to the chloral sulphate which is now being studied 
by Grabowski. When a mixture of methylal and sulphuric acid is 
warmed, an odour of the aldehyde becomes perceptible, and a subli- 
mate of the solid modification is produced. Methylal can be advan- 
tageously used, instead of formaldehyde or its acetate, for the formation 
of the condensed products derived from this aldehyde and aromatic 
hydrocai'bons (Deut. Gh&m, Qes. Ber., v, 1094). 

Formaldehyde and Benzene. — A mixtinc of 40 grams methylal, 120 
grams benzene, and 400 grams glacial acetic acid, is treated with a 
mixture of equal parts of glacial acetic acid and sulpliuiic acid, until 
the greater part of the benzene has separated. After the mixture has 
remained at rest for 24 hours, 2000 grams of sulphuiic acid are gradually 
added, the mixture being kept cool. The whole is now loft at rest for 
some hours, after which it is diluted with water and agitated with 
ether. The ethereal solution when distilled yields dipbenylmothanc, a 
hydrocarbon which appears to he identical with the hydrocarbon “ I,*' 
which Zincke obtained by the action of benzyl chloride on benzene, and 
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at a higb. temperatnre a raystalline bydrocarbon or mixture of bydro- 
carbons. 

Formaldehyde and DipJienyJm ethane. — ^Wben these substances are 
made to act on one another in a manner similar to that detailed above, 
a hydrocarbon is obtained which differs from the hydrocarbon I. It 
crystallises from alcohol in leaflets, melting at about 90°. Its composition 
may be represented by the formula — 

.OHv 

C 6 H 4 <^ /ObHi, or else by 

CeHs-OHr-CfiHA— 0H^--06H4---CH3— CfiHs. 

Formaldehyde and JDipheiyyl yield a hydrocarbon which separates 
from chloroform in small crystals. 

These results tend to show that the partial substitution of the hydro- 
gen of benzene by hydrocarbons does not prevent the formation of 
condensed products with formaldehyde. When, however, one hydrogen 
is replaced by chlorine or bromine, the reaction takes place much less 
readily ; and derivatives richer in chlorine, also nitrobenzene and aniline, 
are not acted on by formaldehyde. 

Ghlcyral and Benzene. — When the compound which the author has 
already obtained by the action of chloral on benzene, is boiled with 
alcoholic potash, it is decomposed, with formation of diphenyldichlor- 
ethylene — 

(C6H5)20H00l3 = (06H5)30.00l3 + HCl. 

A crystallised compound derived from dichloraldehyde and benzene 
was obtained by treating them with .sulphuric acid, and analogous 
crystalline substances were obtained from toluene and chloral, from 
monochlorbenzene and chloral, and from benzene and bromal. The 
substance derived from xylene and chloi'al does not appear to crystal- 
lise. Grotonic chloral may be mentioned as an instance of a high 
aldehyde which yields results analogous to those described in this 
paper. 

Ahohoh md Aromatic Ilydrocarbmis, — When alcohols are mixed with 
hydrocarbons and treated with sulphuric acid, they yield condensation 
products. Allyl alcohol and benzene yield uncrystaUisablc hydrocarbons 
boiling at a high temperature, and the same alcohol, with mesitylene, 
yields an oily hydrocaerbon which distils at about the same tcmpei*aturo 
as mercury, and a small quantity of a solid hydrocarbon which crystal- 
lises from acetone. Ethyl alcohol and methyl alcohol yield with benzene 
small quantities of hydrocarbons. Perhaps these reactions are analo- 
gous to the formation of homologues of aniline as described by 
Hofmann. 

The author is engaged in working out the results here indicated. 

T. B. 

On Benzene^ Phenol^ Monochlorobenzene, and Monobromo- 
benzene. By A Adbieenz (Dent. Chem. Ges. Ber., vi, 441). 

The author views benzene as methyl-pento\ C 6 B 4 .OH 2 , considering the 
existence of the two isomerides aniline and picoline — ^the occurrence of 
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pyridine amongst coal-tar bases — tbe existence of only two isomerides 
of monocMoro-, monobromo-, and monoiod-aniline (whereas K6knl4’e 
views indicate the existence of three such bodies) — and the existence 
of only two nitro derivatives of phenol — ^as being points in ihvonr of 
this view. 

Attempts to prepare an acid, OsHs.OO.OH, by oxidising very pure 
benzene with potassinin permanganate, led to no result ; formic acid 
was produced, and a small quantity of another acid, not sufficient for 
examination. 

A table of tbe specific gravity and specific volume of pnre benzene 
from benzoate at various temperatures is given*; also a similar one for 
phenol. 

Monochlorobenzene from benzene and from phenol were compared 
as to boiling pointe to 131-97”, and 132-4” to 132-68” at 760 

huUimeters reflectively) ; refractive index for the sodium lime (1-628 
and 1'6255 at l6-4”) and specific gravity, viz. ; — 

From benzene. From phenol. 

0” 1-12865 . 1-12818 

9-79”...... 1-11807 12-93*» 1-11421 

22-43” 1-10467 20-96” 1*10677 

77-27” 1-04428 78-15” 1-04299 

Monobromobenzene cannot be readily prepared from phenol, too little 
being obtained from 300 grams to determine its boiling point; that 
from benzene boiled at 154*86” to 155*62”, its specific gravity beings 

0” ........ 1-51768 

11*46” 1-60236 

20-96” 1-48977 

77-76” 1-41163 

and its wfractive index for the sodium line 1-5595 at 16”. 

Notwithstanding that these results only ooxtohorato Kokul5’s views, 
the author holds to his notion conoemiug the formula of benzeno. 
Besearches on p^dine, picoIinC, and pentadblorohenzene, were con- 
temnlated to decide the point, but the death of the author prevented theiv 
completion. 0 . R. A. W. 

Deifivatives of Bromotolueno, By H. Hubbner and P. Habs- 
SBLBAETH (Dcut. Chem. Ges. Ber., vi, 410—413). 

Repeated experiments have shown that pure crystallised hromotoluene 
yields only two monosnlphonic acids. The following derivatives were 
prepared in addition to those formerly described (this Jonmal, 1872, 
696 and 1005). 

(1.) fi-Paralr<^tolufn^J^ho7i^ — 0«H8(OHs)Br.SO»Na + 

HjtO forms four-sided priszus. 

tpA^HpBr.S 03 ] 3 Pb + 8 H 2 O crystallises in white needles. 

t^sH 3 (OH 8 )Br.S 020 i crystaHises from chloroform in plates having 
a strong odour, and melting at 35 ”. 

0 {iHa( 0 H«)(N 02 )Br.S 0 aH crystallises from ether in stoall plates 
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having a veiy bitter taste. (06H2(01l3)(!N‘02)Br.S03)2Ba + 2H2O 
fortns small, soluble, yellowish needles. 

[C6H2(0H3)(N'O2)Br.SO3]2Pb 4 - 3H3O is very soluble, and crystal- 
lises in long needles. (CeH2(C]^)(N’02)Br.S03)3Cu + 6H2O forms 
microscopic, light-green four-sided prisms. 

06H2(0H3)(S‘02)Br.S03Ag forms microscopic needles. 

[ 06 H 2 (OHs)(K 02 )Br.S 03 ] 3 Sr 4 - 7H2O crystallises in soluble yel- 
lowish needles. The sodium salt is so soluble that it does not crystallise 
well. 

( 2 .) a-Parahroniimiirotohi&nesuI^hynic Add forms small, yellowish, 
deliquescent needles. Its salts exist in two forms, differing probably by 
the amount of water of crystallisation. (06H2(CH3)(N02)Br.S03)2Ba 
4 - H2O forms either fine needles or compact crystals resembling sal- 
ammoniac. [06H2(CH3)(N02)Br.S03]2Pb 4 - 2^H30 crystallises in 
brilliant colourless octohedrons or in thin needles. [C6H2(0H3(N02) 
Br.S03]2Sr + 6H2O forms fan-shaped needles. 

(8.) ^-‘Farahrcyimsulphobenzoic Add is obtained by oxidising the 
corresponding bromotoluene-sulphonic acid. 

08H3Br(S03K)C02H -|- H3O forms long needles. 

08H3Br(S03Ba002) + ^H20 crystallises in thin glistening plates, 
C6B!3Br(S08PbC02) 4 2H3O forms small, brilliant needles, and the 
cajciuin-salt very soluble needles. 

0 . S. 

On the Dinltro-derivatiTes of the Higher Homologues of Ben- 
zene. By A. BiOMMIbr (Bull. Soo. Ohim. [2], six:, 434 — 437 ). 

The author some time ago obtained from coal-oil tw'O xylenes, one of 
which was soluble in ordinary sulphuric acid, the other insoluble. The 
soluble xylene gave, by treatment with nitric acid, two dinitro-com- 
pounds the mixture of which melted at 61 ®. 

These two bodies recrystallised from alcohol, were examined by 
Bes Gloiseaux. The less soluble £c-dinitroxylene formed thin plates 
belonging to the monoclinio system ; the more soluble jS-dinitroxylene 
gave rhombic prisms belonging to the tridinic system. Bat the author 
has been unsuccessful in his attempts to reproduce the latter compound, 
and on rccrystallising a portion wMch had been kept in reserve, it was 
transformed into the o-dmitroxylene. 

It seems, therefore, that there is but one dinitro- compound corre- 
sponding to the sylene which is soluble in sulphuric acid. 

By the action of ordinary sulphuric acid upon coal-oil, two xylenes, 
two cumenes, and two cymenes are obtained. 

I. Hydrocarbons insoluble in sulphuric acid. 

Xylene boiling at 139 ° — 140 °. Its dinitro-oompound melts at about 
92 ° ; it crystallises, according to Des Gloiseaux, in rhomboidal prisms 
of the monoclinic system. It therefore does not agree with Ihe dinitro- 
methyltoluene of Fittig. 

Medtylene^ boiling at 165 ° — ^ 167 °, the most abundant of the series, 
has already been examined by Fittig. 

Oymene . — The boiling point of t£s hydrocarbon has not been deter- 
mined, in consequence of the impossibility of obtaining it pure, but it 
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protebly lies near to 196®. Dmitrocymene is but s%btly soluble in 
boiling alcohol, almost insoluble in cold alcohol, from which it is 
deposited in very small colourless crystals which, according to M. des 
Gloiseaux, are oblique rhombic prisms. It melts at 205®, but begins 
to sublime in small needles, below this temperature. 

The dinitro-tetramethyl-benzene of Jannasch and Fittig also melts 
at 205®, and crystallises in colourless rhomboidal crystals, which have 
not been measured, but tetramethyhbenzene is solid whilst cymeno is 
liquid. The ethyl-xylene of Ernst and Fittig gives a trinitro-derivative 
fnnble at 119°, which would seem to indicate that its dinitro-deriva- 
tive melts at a much lower temperature. 

n. Hydrocarbons soluble in sulphuric acid and recoverable by 
distillation. 

Isoxylene boiHng at 139° — 140°. Its dinitro-compound crystallises 
from hot alcohol in very fragile prisms, or by spontaneous evaporation 
in thin plates of the mono^nic system, fusible at 92° — 93°. This is 
the dinil^xylene of Fittig. 

JPseudooumene, boiling at 165° — 16?°, gives two dioitro-compounds 
melting at 86°, one in plates, the other in fine needles. 

^ The Gyrnene of this series is accompanied by naphthalene. It has 
not been further studied. 

W. A. T. 


Diphenylbenzeiie. By G. Schultz 
(Dent. Ohem. Ges. Ber., vi, 415—418). 

Bt passing benzene through red-hot tubes, Berthelot obtained, besides 
diphenyl, three other bodies, which he colls chryseno, benzerythrene 
and bitumen. This chrysene is however a mixture of difibrent bodies, 
of which two hydrocarbons were isolated. One of them is readily 
soluble in alcohol, and forms crystals melting at about 85°, and boiling 
at 360°. The second hydrocarbon is identical with the diphenylbonzene 
which Biese obtained by acting with sodium on a mixture of mouo* 
bromobeuzeue and paradibromobenzeno. According to Biose tbis 
hydrocarbon is insoluble iu boiling alcohol, but this is not connect ; 
although it is but sparingly soluble, it may be rociystalliscd from an 
alcoholic solution. 

When diphenylbenzene is oxidised with a solution of chromic acid 
in acetic add, it yields paraplmiylbenzoie add, OsHij which is 

dsomerio with the acid which Fittig obtained from phenanthrone. 

It is sparingly soluble in water, more freely in ether and alcohol 
and forms needles melting at 216°— 21?°, and subliming above tliis 
temperature in long needle-shaped crystals. 

By further oxidation it is converted into terephthalic add, and bv 
‘heating it with quicklime, it is resolved into carbon dioxide and 
diphenyl. 


0. S. 
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New Conversion of Turpentine into Cymene- By A. Kbkulb 
(Dent. Ohem. Ges. Ber., vi, 437). 

When torpentine oil is heated in contact with iodine, best in a flask 
with inverted condenser attached, considerable quantities of a colo- 
phene-Hke polymeride of turpentine are formed, together with a certain 
amount of cymene (boiling at the normal temperature and of the 
ordinary odour; also yielding toluic acid of melting-point 176° by 
oxidation with nitric acid, and terephthalic acid by treatment witih 
chromic acid). The author considers that the iodine unites with the 
turpentine hydrocarbon, forming a di-iodide, which splits up into cymene 
and hydriodic acid, as the dibromide does under somewhat similar con- 
ditions (Barbier, Oppenheim), and hence gives the following formula 
as the most probable expression of the structure of the carbon 
nucleus ; — 

-d' V 

/ \ 

50 grams of turpentine and 23 of iodine gave 10 of cymene. Free 
bromine vapour led into heated turpentine gives rise to brominated 
bodies and polymerides, but forms very little cymene.; 

0. R. A. W.* 


Oxidation-Produots of Colophony. By J. Sohebdbb 
(D eut. Chem. Ges. Ber., vi, 413). 

Fused caustic potash does not act on the terpene-resins, but nitric acid 
oxidises them. Colophony yields a resinous acid, and principally 
isophthalic add, besides a large quantity of trimellitic acid. 

0- S. 


Fonnation of Stilbene. By B. Radziszewski 
(Deut. Ohem. Ges. Ber., vi, 390). 

When a mixture of barium phenylacetate and sulphur is subjected to 
dry distillation, hydrosulphuric acid and other gases are evolved, and a 
product passes over, which after pressure and crystallisation from 
alcohol, and finally from ether, was found to be stilbene, the yield of 
this sul^tance being so large as to make the above process an advan- 
tageous one for preparing it. 

* The abstractor has shown (bp. 562, 690, of this volume) that cymene is contained 
Off stick in oil of turpentine, and may be obtained free from bodies of CioHie formula 
by treating the oil of turpentme with an agent (such as sulphuiio acid), which will 
polymerize the terpene without acting on the cymene s and has also pointed ont 
that the ease with which the dibromide of a te^ene splits up into hyifrobromio acid 
and G^ene, varies inversely with the boilii^-pomt of the original terpeue.— 
O. B. A. W. 
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The author is endeavouring to asoertam whioh of the following 
equations represents the reaction : — 


( 1 .) 


OBt~CO* "1 
03s— OJEt— ooj 


Ba + Sj = 


03s-0H 

II + BaSOjt + B^iS +08* 
O.H»— OH 


(2.) 


OeHs— O h* — CO a 
03*— OHa— 00, 


jsa + S = 


038— OH 

II -f- O 2 S 2 H" B8»S04v 
CeH^-OH 


Lead phenjlacetate distilled with excess of sxilplmr yields not only 
stilbene, but also a hydrocarbon having a lower mditiiig-point. 

T. Be 


New Members of the Stilbene Group. By J. Stbakosou 
(D ent. Ohem. Ges. Ber., vi, 328). 

The action of alcoholic potash on nitrobenzyl chloride was found to 
give rise to the formation of dinitrosULbeve^ In order to prepare 
dinitrostilbene, an aqueous solution of ;^tash is added to an alcoholic 
solution of nitrobenzyl chloride. The dmitro-stilbene then separates in 
the form of yellow flocks, which can be purified by crystaJlisation firom 
nitrobenzene. 

Laurent obtained a mixture of mononitro- and dinitro-stilbene by 
the action of nitric acid on stilbene, but the latter derivative was not 
obtained in a pure state. 

Bmiirosti^bme forms brilliant yellow crystals with a greenish reflec- 
tion ; it is very slightly soluble in alcohol, insoluble in ether and ben- 
zene, but nitrobenzene and hot glacial acetic acid dissolve it with tolerable 
fisicility. It melts at a temperature above 280*^, and sublimes in yellow 
leaflets. Nitric add converts it into resinous products. 

NitramidostUhene, — An attempt to prepare amido-stilbene and 
azo-stilbene by the action of alcoholic potash on dmitro-stilbene did not 
lead to a satisfactory result, but mtrmnidostilbme was obtained by 
digesting dinitrostilbene with alcoholic ammonium sulphide, evapora- 
ting the product, extracting the residue with strong hydrochloric acid, 
predpitating the liquor with soda, and washing the precipitate with 
dilute hydrochloric add. This substance crystallises fn>m nitiobenzene 
in purple-red leaflets. It is very slightly soluble in alcohol, ether, or 
benzene, insoluble in water. When heated to 229 — 230®, it melts, and 
at a higher temperature sublimes in red leaflets. Hot h;^drocbloric add 
dissolves it, and on cooling a hydrochloride is deposited in shining 
yellow nee^es. This salt is decomposed by water, or by heating, 
hydrochloric add being separated. It may be crystallised without 
change from alcohol containing hydrochloric acid, .^alysis showed its 
composition to be GnHuNgOsyHGl. An attempt to prepare a double 
platinum salt was unsuccessfxil. 

IHamidosUlhme , — ^This substance was obtained by heating dinitro- 
dilbene With alcoholic ammonium sulphide to 100® for about half an 
hour,^ eva]^Oratmg the product, extracting the residue with hydi'o- 
cihloric amd, and precipitating the base by metpia of soda. When 
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cSaTBtallised from dilnte alcohol, diamidostilbene forms shining leaflets 
which become brown on exposure to the air, and dissolve with difficulty 
in benzene, ether, and water. At 170° it melts and becomes brown, 
and at a higher temperature sublimes in white leaflets, partial de« 
composition talking place at the same time. Armdostilbem hydro- 
chloride crystallises in large white leaflets ; it is easily soluble in water 
and hot hydrochloric acid, and slightly soluble in alcohol. The sul- 
phate forms needles easily sol able in water and dilnte sulphuric acid. 
The nitrate forms yellow granular crystals which dissolve readily in 
water and alcohol. An amorphous double platLnum salt having a dark 
red colour was obtained. It is insoluble in water, but slightly soluble 
in hot alcohol. 

The author intends to investigate the action of hydriodic acid on 
dinitrostilbene, and to study the conditions necessary for the transfor- 
tnation of benzyl chloride into stilbene by the action of alcoholic 
potash. 

T. B. 


On some Naphthalene Compounds. By J. Gsabowski 
(Dent. Chem. Ges. Ber., vi, 224 — 225). 

A HIXTUEE of chloral, sulphuric add, and naphthalene, if kept cool» 
soon solidifles, and after removal of the sulphuric acid by washing with 
water, leaves dinaphthyltricMorethcmef OCl 3 CH(OioB[ 7 ) 8 , as a white mass. 
This is tolerably soluble in ether, but with difficulty in alcohol, so that 
on adding alcohol to its ethereal solution, it crystallises out in tMck six- 
sided tames. On boiling it with alcoholic potash, a molecule of hydro- 
chloric acid is eliminated, and dmaphthyJ-dichlorethylene, GaChCCioH?)^, 
is produced. This substance cr^talH^s from hot aniline in yellow 
nodules which are soluble with difficulty in alcohol or ether, but freely 
in chloroform, carbonic disulphide, and acetone. 

0. B. G. 


Bexizylnaphihalene. By Oh. Pbot^e (Compt. rend., Ixxvi 639). 

The author has prepared this hydrocarbon by Zincke’s method, namely, 

S ' the action of powdered zinc on a mixture of naphthalene and benzyl 
loride. 

Afber the completion of the reaction, on submitting the product to 
distillation, first some unaltered naphthalene and then between 320° — 
850° an oily liquid passes over, which solidifies in great part in the 
receiver ; it is separated from a^erent oil by pressure and crystallised 
fit>m alcohol. 

Beni^lnaphthalene, O 10 H 7 .O 7 H 7 , crystallises in colourless needles, 
which melt at 64° ; it is very soluble in ether, but insoluble in water. 

H. B. A. 
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Plienaiitifareiie, a new Hydrocarbon from Coal-tar. By R. 

Fittig and E. Ostbemater (Ann. Ohem. Pharm., clxvi, 361 — 
382). 

Phenanthrme^ CiJSio, an isonaeride of anthracone, was found in a 
neutral coal-tar oil boiling between 300° — 400°. It was isolated by 
subjecting tbe oil to fractional distillation and cooling the portions 
boiling above 300° to 0°. The crystals were dried on blotting paper 
and repeatedly crystallised from alcohol to remove anthracene and 
other bodies. Phenanthrene is sparingly soluble in cold alcohol, but 
dissolves readily in hot alcohol, ether, benzene, acetic acid, and carbon 
sulphide. It crystallises in small plates, which in the pure state are 
brilliant and colourlessj but generally have a yellowish colour. It 
melts at 99° — 100°, and very readily sublimes, but boils only at a tem- 
perature much above 300°. On mixing cold saturated solutions of the 
hydrocarbon and picric aci^ the compound, Oi 4 Hjo + CoH 2 ( 1 ^ 0 a) 30 H, 
separates after some time in red needles melting at 143°. When 
bromine is added drop by drop to an ethereal solution of phenanthrene, 
the additive compound, Ci 4 HioBr 2 , is formed, crystallising in fon3>sided 
prisms. It is a very unstable body, decomposing spontaneously on 
keeping. 

JPhenoffbtTi/rene-qumone, OiiHaOa, is produced, together with carbon 
dioxide, by gentiy heating hydrocarbon with a mixture of one part 
of potassium dichromate, IJ part of sulphuric acid, and 3 parts of 
water. The quinone is more soluble in aJcobol than anthracene (anthra- 
quinone ?), and dissolves readily in benzene and acetic acid, crystallising 
in tufts of long oi'ange-yellow needles, melting at 198°, and subliming 
^t a higher temperature with partial decomposition to brilliant, trans- 
p^ent orange- red plates. It dissolves in concentrated snlpburic acid 
without alteration, but on beating the solution, decomposition takes 
place. When it is heated with bromine in sealed tubes to 100°, a com- 
pound is produced which is but very little soluble in all common sol- 
vents, and appears to be a dibromo-qninone. Pbenantbrene-quinone is 
not reduced by snlpbnrohs acid in the cold, but by heating it with an 
aqueous solution to 100° it dissolves, and on cooling almost colourless 
b^liant needles separate out, consisting probably of tbe hydroqninono, 
a very unstable body, which rapidly absoi^bs oxygen from the air. It 
is reduced by zinc-dust, yielding again the original hydrocarbon, but 
the temperature at which this change takes place is higher than that 
required for the reduction of anthraqninone. 

Diplbenio aoid, Ci^HioO*, is a product of the oxidation of the quinone, 
and is always obtained in small quantity in tbe preparation of tho latter. 
It is most conveniently prepared by heating the impure hydrocarbon 
containing anthracene with chromic acid solution, and crystallising the 
mixture of the quinones from alcohol in order to remove an amoiphons 
snlffltance. The quinones are again treated with the oxidising mixture, 
which does not act on anthraqninone, and extracting the acid from the 
product by ammonia. Diphenic acid is sparingly soluble in cold water, 
more finely in hot water, and readily in alcohol and ether ; it crystal- 
lises on qnicikly cooling the solution, in shining little plates, but if tbe 
solution cools down slowly, it is obtained in transparent compact 
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prisms containing no crater ; it separates in the same form on allowing 
an alcoholic solution to evaporate. Bj the evaporation of a solution 
in dilute alcohol, it was once obtained in very large transparent crystals 
containing two molecules of water. The acid melts at 226 ^', and 
sublimes in long transparent needles ; when heated above its melting 
point it blackens and decomposes. It is a strong bibasic acid. 

Barium dijphenafe, 0 i 4 H 804 Ba + 4H2O, is readily soluble in water 
and forms large transparent crystals. Galduin diphenate^ 0i4HsO40a + 

2 JH2O, is a very soluble salt and does not crystallise well. Magnesium 
dipJienate, GiJisO^M.g + 4H2O, crystallises in plates. Siher dipJienate, 
CiiH804Ag2, is a bulky white precipitate dissolving in a large qiiantity 
of hot water. 

When the acid is heated with an excess of quicklime, it does not 
yield diphenyl, as might have been expected, but is converted into 
diphenylene hetoQie, CuHbO, crystallising from alcohol in large, trans- 
parent, pale-yellow plates or thick compact crystals, melting at 83 * 5 ° — 
84 ° and boiling at above 300 ®; it volatilises slowly with vapour of 
■water and dissolves in cold concentrated sulphuric acid with a wine- 
red colour, and is again precipitated by water, but only if the solution 
has not previously been heated. When diphenylene ketone is intro- 
duced into small portions into fused caustic potash it is converted into 
pjienylb&n^oic acid, C13H10O2, which is almost insoluble in cold water, 
sparingly soluble in hot water, and veiy freely in alcohol ; from a hot 
aqueous solution it crystallises in small ramified needles resembling 
hoar-frost, and melting at 110 ° — ^ 111 ®. On slowly cooling it solidifies 
to a crystalline mass, but when rapidly cooled it remains viscid and 
transparent for days, but becomes crystalline on stirring it with a 
platinum-wire. 

Calcium phenylhmzoafe^ (0i3H9O3)2Ca + 2H4O, is sparingly soluble 
in water and forms small crystals. When this salt or the acid is heated 
with quicklime, the ketone is re-generated, but at the same time a 
small quantity of diphenyl is produced, which may be obtained in 
larger quantity by heating the calcium salt without quicklime. The 
formation of this hydrocarbon shows that phenylbenzoic acid and 
diphenic acid have the following constitution : — 


Phenylbenzoic acid. 

O0H4.CO3H 


Biphcnic add. 
0bB[i.C02lI 


The formation of diphenyl-kotone from diphenic add is quite analo- 
gous to that of dimethyl-ketone from acetic acid : — 


O6H4.OO.OH 

iiHt-CO.OH 



It appears, however, more probable that the molecular formula of the 
ketone is 026Hi603. Kekule has lately shown that on heating calcium 
benzoate a small quantity of anthraquinone is formed, and as 

well as Barth and Sennhofer, has found that di- and trioxybenzoio 
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acids are readily converted into derivatives of anthracene. Phenyl- 
benzoic acid behaves in a very similar way, as the following equations 
show : — 


Axifcluraqtiinone. 

G6H4H.GO.OS QQ 

V = + 2H,0. 


Diphenylene ketone. 


OJB4.OO.OH 04H,<f 

2 1 =1 ^OO'^ I + 2H»0. 

CJB, OaHj 0,H, 


Diphenylene ketone wonld therefore be d^lisnyhmthraqulmne ; 
on ^ing it with potash, it again yields phenylbenzoic add, jnst as 
anthraqninone is resolved by th^ reaction in two molecules of benzoic 
acid. The oxidation of phenanthrene to diphenic acid shows further 
that this hydrocarbon must be regarded as a diphenyl in which two 
atoms of hydrogen are replaced by the “chain*' — CHziCH — ^ and 
this group yields by oxidation ■— CO— CO— .* Phenanthrene would 
therefore have the constitution which Graebe and Liehermaxui have 
assigned to anthracene, 

G. S- 


Phenanthrene. By 0. Graebb (Ann. Chem. Pharm,, dxvii, 
131—166). 

In the pnridcation of cmde anthracene, a dark, yellowish-hrown, 
metalline mass is obtained, melting at a few degrees below 100°, and 
boiling between 310° — 360°. Prom this product phenanthrene may 
he isolated by distillation and repeated recrystallisation h'om alcohol. 
It is preferable, however, first to prepare the picric acid compound by 
dissolving the crude material and 1-J- pari of picnic acid in hot coal-tar 
naphtha boiling between 100° — 140°. The componnd, GuHio + 

06 H 2 (HOa) 3 OH, then crystallises ont on cooling in long, golden-yellow, 
or reddish-yellow prisms, melting at 145°. The same compound is 
obtained in fine needles by mixing cold saturated alcoholic solutions of 
phenanthrene and picric acid. It may be boiled with a largo excess of 
alcohol without decomposition. Water resolves it slowly, and 
quickly into its two constituents. 

Ph&ianthr&ne, OiiHio, is readily soluble in ether, benzene, and carbon 
sulphide ; it dissolves also freely in boiling alcohol, but sparingly in cold 
alcohol, and crystallises in colourless pmtes, which, when quite pure, 
exhibit a blue fluorescence, but in a less marked degree than anth^ 
cene. It melts at 100°, and boils at 340°, ihe whole column of mercury 
being in the vapour. 

• The authors helieve tiiat all quinoues contain the group — 00—00 , and 

not, as Graebe assumes, the group 0—0. The same riew is held by Petersen (Deui. 
Cfkem, Gha. Bar., vi, 400), who also supposes that in ordieaxy quioone the 
oiygen-atonw owsiqpy the positions 1 ; ^ 
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PhenomtlMrme^gpdiwfie^ Ci^ 9 ( 02 y\ is readily formed by dissolving tbe 
bydrocarbon in bot gladal acetic acid, and ad^ng a solution of cbromic 
add in acetic acid so gradually that tbe liquid is just kept at tbe boiling 
pomt ; to finish tbe reaction tbe solution must be boiled for some time. 
On distilling off tbe greater part of tbe acetic acid and adding water to 
tbe residue, a crystalline precipitate of tbe qainone is obtained. It is 
easily purified by crystallising it from glacial acetic acid, but more 
conveniently by dissolving it in a solution of acid sodium sulphite, and 
repredpitating it with an add. 

Pbenanthrene-quinone is almost insoluble in cold water, and dissolves 
but sparingly in bot water and in cold alcobol ; it is a little more freely 
soluble in boiling alcobol, and still more so in etber, benzene, and 
glacial acetic add. It crystallises in dark reddi&b-yeUow prisms. 
Like other quinones, it is reduced by zinc-dust to pbenantbrene ; it 
dissolves in cold sulphuric acid, but even at 100® no sulpbonic add is 
formed, but on beating tbe solution more strongly, decomposition takes 
place. It may, however, be converted into sulpbonic acids by acting 
on it with sulphur trioxide. Concentrated nitric add dissolves it with 
a red colour, and on adding water, tbe quinone is reprecipitated. A 
boiling mixture of sulphuric acid and nitric add converts it, but not 
readily, into nitro-compounds, from which, by crystallisation from acetic 
acid,dimfrop7iena?i^A?*eMe-22wwowe, was obtained in yellow, 

silky plates. 

On beating pbenanthrene-quinone with soda-lime, it yields dijjJimyl^ 
carbon dioxide, and hydrogen : — 

0x4^802 “f" 4j]S[aOB[ = Oi2B[xo •!" 2Na2003 4- H 2 . 

Anthraquinone yields with soda-bme chiefly benzene ; these reactions 
show that two aromatic nucld are linked together directly in phenan- 
threne, but not in anthracene. 

JPhenanthr&iie-Juijdroqmnone, OwH8(OH2) . While anthraquinone is not 
acted on at all by sulphurous acid, phenanthrenequinone is reduced by 
it, slowly, even in the cold. On beating the quinone with an excess of 
aqueous sulphurous acid to 100°, it dissolves, and, on cooling, tbe bydro- 
quinone crystallises in long, colourless needles. An alcoholic solution 
of sulphur dioxide reduces the quinone still more readily, Phenan- 
threne-hydroquinone absorbs oxygen in the moist state, but when dry 
it is more stable. By boiling it with water in presence of air, it is first 
converted into a brownish-black quinhydrone, and then into tbe 
quinone. The same reaction takes place when it is acted on by ferric 
i^oride, nitric acid, cliromic acid, &c. 

When the bydroquinone is dissolved in caustic potash, and tbe solu- 
tion exposed to the air, a green precipitate is formed, which gradually 
changes into the quinone. This body is coloured brown by acids, and 
green again by alkalis ; it consists probably of the potassium s^t of 
phenanthrene-quinbydrone, and is also formed by dissolving phenan- 
tbrene-quinone in ammonium or potassium sulphide, or in caustic soda 
with tbe aid of zinc-dust, and exposing these solutions to tbe air. 

DiacetijhphenanthrenelLydroqnhione^ is produced by 

beating tbe bydroquinone with acetic anbydiide to 140° — ^160°. It 
crystallises from bot benzene in colourless plates melting at 202°, 
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Tliis body is a very stable compound, wbicb is not oxidised boiling 
it witb a solution of potassium dicbromat© and sulphuric acid, but a 
solution of chromic acid and acetic acid converts it into the quinone. 
Heated with caustic potash of spec. grav. 1‘3, it is not changed, bub 
on concentrating the liquid, decomposition takes place, and on adding 
water, the green body already mentioned is precipitated. 

FhemAhthrmequinmModmm mlpTiite, OuHsOa.HSTaHSOs + 2 HaO, 
is produced by dissolving the quinone in a warm solution of acid sodium 
sulphite ; it crystallises in small colourless plates. It is slowly decon^ 
posed by water, quickly by acids and alkalis ; when exposed to the air 
it absorbs oxygen, and sulphuric acid is formed. 

PhenaidJirenequviioiie-jpotiissmm sulphite is a very similar body. The 
constitution of iliese bo^es is most probably the following ; — 

^“^^{oSOsNa, 

By means of these compounds, the presence of phenanthrene can bo 
easily ascertained in crude anthracene, namely, by oxidising that sub- 
stance with acetic acid and chromic acid, treating the product with 
sodium carbonate to remove acids, and heating the insoluble portion 
with a solution of acid sodium sulphite. This reagent dissolves only 
phenanthrenequinone, which may be reprecipitated by an acid, and 
easily recognised by its properties. 

Fhenanithrenesulphomc acid, OxiHg SO3H, is produced, together with 
some disulphonic acid, by heating phenanthrene with sulphuric acid to 
100°, preparing the lead-salt, and decomposing it with hydrogen sul- 
phide. It is a crystalline mass, more freely soluble in hot than in cold 
water. (Ci4H9S08)2Ca + 4H3O crystallises in small plates, and 
dissolves readily in alcohol and hot water. (Oi4H9SOs)2Pb + 2H2O is 
freely soluble in water and alcohol, and does not cryst^se well. The 
barium-salt has similar properties. 

B&dtbction of Ph enanthrem , — Phenanthrene not reduced by sodium- 
amalgam in alcoholic solution, but by heating it with phosphorus and 
hydriodic acid to 200", it is converted into tetrahydro-pheiiantJirene, 
0 uHi 4, a liquid boiling at 300® — 310®, whilst at 240° the hydrocaiboii 
OuHib is formed, which is also a liquid, and boils below 300®. 

Nitro^com^ounds . — Cold concentrated nitric acid converts phenan- 
threne into the mononitro-compound, which, by dissolving it in acetic 
acid, and adding water, is obtained as a yellow cryslalline precipitate, 
melting between 70° — 80®, If the nitric add be not kept cold, somo 
dinitro-compound is formed, which may bo obtained in qnantity by 
heating to 100° ; from acetic acid it separates in yellow crystals, melting 
between 150® — 160®. 

Synthesis of Phenamilirene , — ^Phenanthrene is formed, together with 
toluene, by passing stilbene through a red-hot tube : — 

C«H5.CH 0«H4.0H 

Jl = 1 11 + H 2 . 

CeH5.0H C6H4.OH 

OsHa-OH 

(2.) [I + 2H2 = 2CeH5.0Hs. 

06Hfi.OH 
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Phenaathrene is also formed by tbe same reaction from dibenzyl, 
'whicb, as Dreber and Otto have shown, is first convened into toluene 
and stilbeno. Prom these reactions it appeal’s probable that phenan- 
threne has the constitution which has hitherto been assigned to anthra- 
cene. 

Gonhtitution of Quimm . — ^Fittig regards the quinones as double ace- 
tones (p. 894 of this volume). Some of the reactions of these bodies 
are “perhaps more simply explained by this hypothesis, but all the facts 
taken together make it much more probable that the quinones have the 
constitution first assigned to them by the author. 

If quinones contained the group GO twice, they would belong to the 
additive products, and would therefore be less stable than the hydro- 
quinones, but just the opposite is the case. Acetones form secondary 
alcohols by taking up two atoms of hydrogen for each atom of oxygen, 
but quinones take up only one atom of hydrogen for one of oxygen. 
Further, in acetones each atom of oxygen may be replaced by two of 
chlorine, whilst in quinones two of chlorine always replace two atoms of 
oxygens. Quinones are formed by replacing two atoms of hydrogen by 
two of oxygon, whereas acetones are produced by replacing two of 
hydrogen by only one atom of oxygen. 

Those reactions can only be explained by assuming that quinones 
contain the dyad group, 0 — 0. 

0. S. 


.Phenanthrene. By H. Limpbicht 
(Dent. Chem. Ges. Ber., vi, 532 — 583). 

This hydrocarbon is readily soluble in cold alcohol, and may, therefore 
be separated from anthracene and other hydrocarbons by boiling the 
crude product with alcohol. The cold solution is filtered, the alcohol 
distilled ofP, and the i*esidue subjected to the same treatment until the 
hydrocarbon melts at about 100®. It is purified by converting it into 
the picric acid compound, which is recrystallised from hot alcohol and 
then decomposed by ammonia. To obtain it quite pure it is heated 
with a little acetic acid and potassium chromate on a water-bath, and 
recrysiallised from alcohol. 

It forms rather large plates melting at 9G°, and beginning to sublime 
at 100® ; it is readily soluble in alcohol, ether, acetic acid, and benzene, 
the solutions cxliibitiug a fine blue* fiuorosceuco. The picric acid com- 
pound, GuHio . GbH 2 (N 02 ) 30 H, forms yellow needles molting at 143", 
but if the h} drocarbon was not pure, they have a red coloui'. 

PhenanthroNe chhromlde^ GuHioBr^, is produced by inixiug well-cooled 
solutions of phenanthrene and bromine in carbon sulphide. It forms 
well-defined, four-sided prisms, which even in closed vessels gradually 
undergo spontaneous decomposition ; it melts at 98® with loss of hydro- 
bromic acid, moiiolronicddienanthrene, Gi 4 HoBr, being formed, which is 
also produced by boiling the dibromide with alcohol or water. This 
compound forms thin white prisms melting at 63®, and subliming 
without decomposition. On adding bromine to its solution in caibon 
sulphide, it is converted into dibromoplioiauthrene^ GuH8Br3, crystal- 
lising in white, warty needles ; on heating the solution with bromine, 

VOXi. XXVI. 3 Q 
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tribronioplienmtlbr&ne, CuHiBri, is obtained in silky needles melting at 
12G°. 

The mother-liquor of the dibromide contains an oily monobromo- 
phenantbrene which is soluble in cold ether, and an iiiHolnblo dihrmw^ 
^li&iumihrenei which is a yellowish crystalline powder molting at 202®. 

Fhentmthrene-qiidnme was formed by heating the hydrocarbon with 
acetic acid and chromic trioxide ; it crystallises in yellowish-red 
needles melting at 202®. On heating it ydth water and bromine to 180®, 
it yields 0uH6Br2O2 in yellow, warty crystals molting at 230°. In the 
preparation of the quinone, a bye-prodnet is formed, separating from 
alcohol as a red oil having probably the composition Oi 4 Hio 02 , and 
yielding by oxidation with chromic trioxide an isomeric qninono, 
CuH 802 , which separates from alcohol in granular crystals melting at 
156 **. 

C. S. 


Cresol Derivatives. By R. B i b i > b rm ann 
(D ent. Ohem. Ges. Ber., vi, 325). 

WuES cresol in the state of vapour is treated with chlorine, abundance 
of hydrochloric acid is evolved, and the liquid becomes brown. The 
hydi'ochloric acid may be now removed by a current of carbonic anliy- 
dnde, after which a portion boiling between 235® — 246" may bo 
separated by fractionation. This, when cooled in a freezing mixture, 
deposits crystals having the composition of momcJihrocresoh It molts 
at 5G®, boils at about 240®, and is easily soluble in alcohol, ether, chlo- 
roform, benzene, or petroleum. Monoohlorocresol was treated with 
ammonia, anilme, potassium cyanide, and silver cyanide, but the pro- 
ducts were not of such a nature as to invite fxu'thor research. N’o orcin 
was obtained either by heating it with alcoholic potash, or by ftising 
it with potassium hydrate. These results tend to show that tlie atom 
of chlorine is in the benzene nnclous and not in the side-chain. 

Ci'esol-snlphonio acid was prepared by heating snlphurio acid and the 
above-mentioned cre.sol to GO®. The barinni salt and calcium salt arc 
very soluble, crystallise badly, and have a tendency to form basic Wilts. 
The potassium salt forms star-shaped groups containing two molocalos 
of water. The salts of. this acid appear to con'es})ond willi Iboso of 
the *y-cresol-sulphuric acid of Eiigelhardt and Latschinoff. On fusing 
the potassium s^t with potash and treating the product in the usual 
way, pyrocatechin was obtained, but no orcin. 

■With the view of obtaining orcin, the author treated cresol witli an 
alkaline solution of iodic acid and iodine, according to the method of 
Konier, and thus obtained an iodised cresol in the foim of an oil which 
decomposed below its boiling point, and when this oil was heated to 
250® — 300® with alcoholic potash, it was decomposed, a brown amoiv 
phous mass being obtained. This substance was several times dissolved 
m an dkali and precipitated by an acid, and was afterwards purified 
by various solvents. It becomes red on treatment with ammonia, 
dis^lvesin alkalis with a daak red colour, softens at 50®, melts at 100®, 
and JBree from iodine. 
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Analysis led to the formula — 

C.H3 


OH, 

OH 

O 

OH 

CH3. 


THs substance yields a nitro-derivative wbicb is stiU under investi- 
gation. 

T. B. 


Phenyl-propyl Alcohol. By K Fittig 
(Dent. Obem. Qes. Ber., vi, 214 — ^216). 

In conjunction with Kriigener the author has already studied the action 
of sodium amalgam on a warm aqueous solution of cinnamic alcohol, 
and allylbenzene was found among the products of the reaction. The 
investigation of this subject has been continued by Biigheimer, who finds 
that an alcohol boiling at 234° — 235® is also formed. This alcohol 
has tho composition C 9 H 12 O, and when oxidised with chromic anhy- 
dride, yields hydrocinnamic acid. The author considers that allylben- 
zene is formed by the replacement of the hydroxyl of cinnamic acid by 
hydrogen : 

OflHfi-CHziOH-CHaOH + H 2 = OcHs-OHzzOH-OHs + H,0. 

If this supposition be correct, the allylbenzcne thus produced should 
have a different constitution from an allylbenzcne obtained by tho direct 
attachment of aUyl to benzene. All tho author’s endeavours to obtain 
an allylbenzcne dheotly from benzene have failed. 

Biigheimer has found that the commercial cinnamic alcohol obtained 
by distillation of storax, contains a considerable proportion of phenyl- 
propyl alcohol, and it is highly probable that the styrocone of Scharling 
consisted principally of phonyl-pinpyl alcohol. 

Bugheimer is engaged in tho further study of allylbenzcne and phenyl- 
propyl alcohol, 

T. B. 


On Brasilin and Resorcin. By E. Kopf 
(Deut. Chem. Geb. Ber., vi, 4iG). 

In the manufacture of Brazil-wood extract, a considerable quantity of 
a crust is obtained, containing much brasilin and limc-bi*asilin lake ; 
this is treated with 5 per coni, hydrochloric acid, and boiled with 
water containing 10 — 15 per cent, of alcohol, brasilin then crystallising 
out of the liqnor on cooling. The wash- and mother- waters, &c,, evapo- 
rated to dryness with chalk, furnish resorcin on dry distillation. 

Brasilin when pnre is colonrless and dissolves to a colourless liquid 
in recently boiled water; dilute alkalis dissolve it, the solution becoming 
instantly more or less carmine-colourod ; when heated with zinc dust 
in a closed vessel on the water-bath, the oavmine-colonred liquid is" 
decolorised, forming a most sensitive reagent for free oxygon. The 

3 Q 2 
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resorcin obtained by tbe diy distillation of brasilin, oven when impure, 
is of good quality, this mode of preparation being the simplest, easiest, 
and least costly of any yet proposed ; tbe crystals of rosoj'ciu molt at 
98® — 99®, and distil at 260® — 267°. A cbaract'cristic rcactioii for wsoroin 
is to treat aminnte quantity witb fuming sulpburic acid, wliicb dissolves 
it witb an orange-yeUow colour, gradually darkening and passing into 
greenish blue and a beautiful blue in 20 — 30 minutes ; if •warmed to 
90° — ^100®, this blue liquid becomes of a fine purple rod. 

Anhydrous brasilin is expressed by the formula O 22 H 18 O 7 ; its relation 
to homatoxylin is indicated by the equation — 

022^1807 + B!20 = CicHuOe + CeH602. 

Brasilin. Hssmatoxyliu. Besordn. 

0. E. A. W. 

Methyl-Alizarin and Ethyl-Alizarin. ByB. Schunck 

(Chem. News, xxvii, 171). 

The results of the author’s analyses of the yellow colouring matter 
accompanying artificial alizarin (anthraflavio acid), led to the formula, 
C 16 H 10 O 4 : hence be was induced to view it as a body homologous with 
alizarin. The more recent analyses of Perkin imply that it is isomeric 
with alizarin, while Grsehe and Liebermann assign to it the formula, 
CuHsOi, and consider it to he monoxanthraquiuoue. With tho hope 
of throwing further light upon the constitution of this substance, the 
author undertook the study of some of the substituted derivatives of 
alizarin. 

Artificial alizarin was treated with a mixture of metbyl iodide, 
caustic potash, and a little methyl alcohol in closed tubes, at a mode- 
rate temperature. The contents of the tubes wore subsequently 
evaporated to dryness, and tbe residue treated successively with water, 
alcohol, and dilute caustic potash. The second residue, which was 
found to consist mainly of the potassium compound of methyl-alizarin, 
was treated with hydrochloric acid, and the iusolublo orange-coloured 
fiocks dissolved in boiling alcohol. The alcohol, on cooling, deposited 
crystalline needles of methyl-alizarin. 

Bthyl-alizarin was prepared in a similar manner. 

Methyl-alizarin crystallises in long reddish-yellow noodles, wlucli 
are almost insoluble in boiling water, but readily soluble in oil of 
vitriol. 

It volatilises entirely by heat, yielding a sublimate of lustrous yellow 
scales. 'It is not decomposed by solution of caustic potiisli, but wben 
carefully fused witb that alkali, it is reconvei’tod into alizarin. It 
differs essentially from alizarin in the appearance of tho spectrum of 
its alkaline solution, and in the fact that it -will not dye mordanted 
cloth; while it somewhat resembles anthraflavio acid, not only in the 
points just mentioned, but also in the fact that both substances yield 
crystaJlisable sodium and potassium compounds. 

If the formula of methyl-alizarin be OuHe(OE[)(OOHj)02, that of 
•the potassium-oompound would ho CuHb( 0 K)( 0 CII 3 ) 02 , and it would 
ooutaia 13’S per cent, of potassium. A speciiruaa of the latter salt 
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dried at 130° was found to contain 12*6 per cent, of poi;assiain. It 
would appear, therefore, that the constitution of methyl-alizarin is 
analogous to that of the diaoetyl-alizarin prepared by Perkin. 

J. W. 

A New Method of Obtaining Ketones. By G. Engler and 
A. Lei ST (Dent. Chem. G-es. Ber., vi, 257 — 259). 

By treatin g 100 grams of pure cinnamic aldehyde with sodium, a 
crystalline compound is foimed which on heating with an equal weight 
of methyl iodide in sealed tubes to 120° — 130°, gave 5 grams of aceto- 
cinnamone, the chief product consisting of a beautiful red colouring 
matter, belonging undoubtedly to the class of Baeyer’s phenol-colours. 
The same ketone is foimed, but also in small quantity only, when 
cinnamic aldehyde and methyl iodide are boiled with zinc chloMde or 
phosphorus pentoxide. 

By subjecting a mixture of benzaldehyde and phenol to the same 
reaction, no benzophenone was formed, whereas methyl alcohol and benz- 
aldehyde gave a small quantity of acetophenone and much colouring 
matter. Neither acetophenone nor acetocinnamone combines with the 
acid sulphites of the alkali-metals. 

C. S. 


On Aceto-cinnamone and other Products of the Dry Distilla- 
tion of Cinnamate and Acetate of Calcium. By 0. Englbb 
and A. Leist (Dent. Chem. Ges. Ber., vi, 254 — 256). 

When an intimate mixture of equal numbers of molecules of calcium 
cinnamate and acetate is submitted to dry distillation, an oHy distillate 
is obtained which may be separated by fractional distillation into a 
number of bodies. 

Acetocinnamone, OgHs — CH:r:CH — CO — CH 3 , is obtained by repeated 
fractional distillation of that portion of the crude distillate which boils 
between 220° and 270°. Pmshly prepared, it forms a slightly yellow 
oily liquid of agreeable odour, tuiming darker when kept. Its sp. gr. 
is 1*008, and its boiling-point 240° — 241°. 

The portion of the crude distillate boiling below 220°, coutains a 
considerable quantity of benzene, some toluene, a hydrooarlion boiling 
at 119 ■* and having the formula, CsHj, or CioHja, and a quantity of 
styrol agreeing exactly in properties with that obtained from storax. 

The crude distillate boiling between 290° and 300°, deposits on 
standing, tabular crystals of a body having the formula CnIIu, which 
the authors believe to bo apoZys^yro^. It melts at 117° and distils un- 
decomposed. The same hydrocarbon is formed in larger quantity 
when calcium cinnamate is distilled per se. 

J. B. 


Synthesis of Aromatic Acids. By W. Weith 
(Deut. Chem. Qcs. Ber., vi, 418—122). 

The author has already shown that by heating phonylie mustard-oil 
(phenyl-sulphocarbimide) with copper-dust, the sulphur is removed, 
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ami plionyl-carbamino is fonnccl, wliieli, liowevcr, at the liigh toinpora- 
turo is cimvorireel into bcn^fioiiiirile. 

The author and Alerz Ijavo farther shown that wlion snlpliocarbanil- 
idc is heated, it is i*CRC)lvod into aniline and phoii^d-salpliocnrbimido. 
Therefore, when snlphooarbanilide is qnicldy heated with coppor-dnst, 
some benzonitrile is pvodnoed, but the yield is small. 

Tho mustard-oil from ipseiidotoluidme (orthotolyl-snlphocaibimide) 
when treated with copper-dnst, yields orthotolnonitrilo, a limpid and 
very refractive liquid, smelling like nitrobenzene and boiling at 203® — 
204° On heating it with concentrated hydrochloric acid for some 
hours io 200°, it is converted into oi'tliotoluic acid. When the nitrile 
is heated with alcoholic potash for 3 — 4 hours to 130°, it is converted 
into oHhofolinjIaniide, OgH 4 (OHa)CONH 2 , crystallising from boiling 
water in silky, slender, very long needles, melting at 188°. 

When solid toluidine is treated with carbon sulphide, it yields a 
sulphocarbotolnide, which when heated with dilute sulphuric acid, is 
resolved into toluidine and the corresponding mustard-oil. The latter 
gives with copper-dnst, but the yield is small. Abettor 

result was obtained by distilling pai*atolylsnlphocarbamide with finely 
divided copper. Paratolnonitiile forms fine white noodles, smelling 
like benzaldchyde and melting at about 30°. By heating it with hydro- 
chloric acid to 200°, it yields pure paratoluio acid. The action of heat 
in presence of copper on snlphocarboparatoluide takes place according 
to the following equations : — 


yNM — O7H7 

CS< 

^ira— C7H7 


CSziN— O7H7 + O7H7NH8. 


CSziN~-C 7 H 7 + 2Cn = GuaS + ON - O 7 H 7 . 


0 


rjisrm 

10, Ht 



0 

07 H 7 . 


0. s. 


On Crystallised Benzoic Acid from Gum Benzoin. 

By P. Gu 10 HARD (BuU. Soc. Ohim, [2], xix, 317). 

Thb author having left a quantity of bonzoiu macerating wiih carbon 
sulphide for a considerable time, found it covered with etdourlcHS 
crystals of benzoic acid, and tho carbon sulphldo on ovapomtioiL 
yielded a fm-ther crop of nearly pure crystals. This solvent might 
therefore he used to extract benzoic acid fi'om benzoin. 

0. B. G. 

On Rosolic Acid. By M. Prud’rommb 
(B ull. Soc. Ohim. [2], xix, 359, 360). 

Fresbnitts attributes the formation of ih)su1Ig acid, on heating a mix- 
ture of oxalic acid and phenol with bulpliui'ic acid, to the action of 
nascent csirbonic oxitlo on snlphoplienic acid ; hut the author boiievoH 
that the presence of a conjugate phenol-acid is not essential, the siil- 
pkurio acid acting merely as a dehydrant. In fact, on repLaoing tho 
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sulplitiric add by boric, arsenious, or arsenic acid, or oven on beating a 
mixtore of phenol and dehydrated oxalic acid, rosolic acid is fonncHl : 
moreover, the colouring matter is not produced on heating a mix< uro 
of crystallised oxalic acid and phenol. The author infers from thobe 
results that rosolic acid is a product of the direct action of nascent 
carbonic oxide on phenol, and that its constitution is correctly 
expressed by the formula CsHi.COH-OH, suggested by Kolbe. 

0. E. a. 


Orthonitrophenolsnlpliomc Acid, Axoidophenolsnlpliomc 

Acids, and a new Nitrophenol. By J. Post (Deut. Ohem. Qes, 

Ber., vi, 395). 

The calcium salt of the nitrophenolsulphonic acid obtained from ortho- 
nitrophenol is represented by Koemer as containing one molecule of 
water, whilst the author found 2 J- H 2 O. New experiments confirmed 
the author’s former results, he having found that the temperature 
employed by Koerner (170°) is insufficient to expel the whole of the 
water from the salt. The properties of the calcium salt and the lead 
salt are still under investigation. 

In preparing orthonitrophenolsulphonic acid, it is advantageous to 
avoid a rise of temperature, and to employ a considerable excess of 
sulphmuc acid. The product is diluted with water, neutralised by 
marble, and the filtered solution is precipitated with barium chloride. 
The precipitate, when decomposed by sulphuric acid, yields the ortho- 
nitrophenolsulphonic acid. 

By nitrating potassium metaphenolsulphonate, an acid was ob- 
tained which appears to be identical with orthonitrophonoLulphonio 
acid. 

When Armstrong chlorinated an aqueous solution of thenitrophonol- 
sulphonic acid prepared from nitrophenol melting at 45®, he found that 
the results were different from those obtained when an alcoholic solution 
is chlorinated, and the author announces his intention of extending this 
investigation to oithonitrophonolsulphonic acid. 

Orthoamidophenol sulphonic acid may be obtained in small cubes or 
snow-white needles soluble in 2,800 parts of cold water, by the action of 
tin and hydrochloric acid on orthonitrophonolsnlphonic acid, or by the 
action of sulphuric acid on orthoamidophenol. These two products 
appear to be identical, each containing 8*42 per cent, of water. The 
two amidophenolsnlphonic acids obtained by similai* methods from 
nitarophenol melting at 45° appear also to be identical with each other, 
but differ from those jnst described. They form nesirly colourless 
highly refractive cubes, which become reddish on recrystalHsation. 
They contain 4' 50 per cent, of water (3 molecule). 

In order to decide the identity or non-identity of the above acids, 
the author proposes to determine accurately theii‘ solubility in water. 

When phenol is nitrated, a small quantity of an oil is pi*odaced, 
which passes over with the last portions of the 45° nitrophenol. 
Treatment with hot water removes iJie 45° compound, and by convert- 
ing tho oil into a potassium salt, decomposing ilda with suljdiiirio 
add, distilling with water, and again treating with potash, tho polas- 
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warn salt of a new mouoriitroplieuol was obtuiaod hi ciiina bar-rod 
neocllos eoutainuig half a molooulo of water. Tlio now nitroplu'uol 
molls botweon. —7'* ami 2°. 

Tlio aiitbor hopes that the niii^aiion of phenol dibsolvod in acetic 
acid will give rise to the formation of a pi*oportioii of the new com- 
pound larger than that which is obtained by the ordinary motliod. 

T. B. 


Cresotic Acid. By Biedeumann and Pike 
(Deut. Ohom. Gos. Bor., vi, 323). 

OuESOTio acid was prepared by Kolbc’s method from coal-tar cresol 
boiling at about 203“, and it was observed that only a small portion of 
the cresol was converted into the add, one modification of crcsol being 
probably attacked more readily than the others. 

The melting point of pure cresotic add was found to be 174". Tt 
crystallises from water in bcantiful sbiniug noodles resembling salicylic 
acid, and strikes a deep violet colour with ferric chloiide. The calcium 
salt and baiium salt are very soluble in water, crystallise badly, and 
retain no water of crystallisation. The silver salt forms a white powder 
soluble in hot water, and yields methyl creaotate when it is heated with 
methyl iodide. This ether boils at 23G® — 237°, and smells like gaul- 
theria oil. Alkalis act on it, forming an alkaline methylcresotato, 
which by fuitber treatment with alkali splits up into methylic alcohol 
and cresotic acid. Ammonia conveits it into methyl alcohol and 
cresotamide, a solid slightly soluble mass, which has not yot been in- 
vestigated. 

An attempt to prepare the aldehyde of cresotic acid by the distillation 
of calcium cresolate and calcium foimatc was uiisucccssfal, crehol and 
other products not yet investigated being formed. ITothiug giving a 
crystalline product with sodium bisulphite was obtained. 

T. B. 


On IgasTiric Acid. By H. Lunwia 
(Arch. Pbarm. [3], ii, 137—138). 

An examination of this body has led the author to conclude that it 
belongs to the class of irou-grcoiiing tannins. 

The acid was prepared by precipitating an aqueous Sfdutiori of (lie 
alcoholic extract of St. Ignatius’ bejwis with neutral acetate of load, (k*- 
compobing the precipitate with hydrogen sulphide, and eouconti-aiing 
the filtrate. Tt formed a yeUowish-bi’own amorphous mass, the solu- 
tion of which had a strongly acid reaction and a sour astringoiit taste, 
and could not be made to crystallise. 

The add did not affect ferrous salts, but caused a dark-groon colorsi- 
tiou in ferric salts. It rapidly reduced ammoniacal silvor-solution, and 
gave a yellow precipitate with neutml acetate of lead. When nentrsdisod 
with lime-water, it formed an amoi-phous gi*cenish-brown lime-salt, which 
was coloui’ed deep brown by caustic soda, and gave with ferric chlonde 
a green coloration, changing to violet-brown on addition of sodium 
carbonate. 
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All these reactions point to the conclusion mentioned above. But 
the acid did not yield sugar when boiled vdth dilate sulphuric acid; and 
the crystalline acid sublimate obtained by heating the lime-salt did not 
exhibit the characteristic reactions of pyi*ogallio acid either with ferric 
chloride or alkalis.* 

J. K 


On some Constituents of White HeUebore-root. 

By Hermann Weppen (Arch. Pharm. [3], ii, 101 — 124). 

The author has obtained from this root a bitter substance which he 
calls veTatramarin. It exists in aqueous extracts of the root after the 
separation of the alkaloids, imparting thereto its bitter taste. It wAs 
obtained thus : — The sliced root was macerated with cold lime-water, 
the infiision was fr’ced from lime by means of carbonic acid, and the 
filtered liquid was mixed with excess of neutral lead acetate and again 
filtered. The bitter-tasting liquid thus obtained, on standing for some 
days, deposited on the sides of the vessel a brown crystalline crast 
(see below). The liquid decanted fr*om this deposit was precipitated 
with a slight excess of basic lead acetate ; the precipitate containing 
the TV hole of the bitter substance was decomposed, after thorough 
washing, by hydrogen sulphide ; the filtered liquid was boiled to expel 
excess of the gfis and after cooling mixed with solution of tannin. The 
px'ecipitate thereby produced was washed, mixed with lead hydrate, 
evaporated to dryness over the water-bath, and then exhausted with 
40 p. c. alcohol. The pale yellow body left on distilling off the alcohol, 
when dried over sulphuric acid, proved to be too small in quantity to 
admit of full investigation. It appears to be extremely unstable and 
probably undergoes decomposition during preparation. It reduces 
alkaline solutions of copper after boiling with acids but not before, 
and hence appears to be a glucoside. It is soluble in water but in- 
solubio in ether, benzene, and chloroform, which circumstance makes 
it difficult to isolate. It is very hygz’oscopic, deliquescing in the air in 
a few minutes and rapidly turning daik-brown. 

The crystalline body referred to above, which on examination was 
found to be a lead-salt, was suspended, in water and decomposed by 
hydrogen sulphide ; the acid liquid, filtered hot, was evaporated, leav- 
ing a mass of crystals which, after pxu'ificatiou, formed a white, light 
crystalline powder not obtainable in large crystals. This body is named 
by the author jn'vic acid. It is soluble in 10 parts of hot and 100 
p^s of cold water, sparingly soluble in alcohol and other, insoluble 
in benzene, carbon disulphide, chloroform, amyl alcohol, and dilute 
acids. It gives with neural and basic lead acetates, precipitates, in- 
soluble in acetic but soluble in nitric and hydrochloric acids; with 
silver nitrate a white pi^ecipitate, soluble in ammonia and unaltered by 
exposure to light ; with mercurous nitrate a brilliant white crystalline 
precipitate, insoluble in water but soluble in nitric acid. With baryta- 
and lime-water it gives white precipitates, which turn yellow after 

* The author appears to have overlooked the fact that the iron-greening tannins 
are sonemlly not glucosides, and that they yield by dry distillation oxypnemc, not 
pyrogalUo acid.-j:R. 
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some iimo. Tho formula of jorvio aoid, as dotiuood from iho author’s 
aualysos, is OuHioOia -h 211^0. 

J. K 


Salts of Jervlc Acid. By H. Weppbn (Arch. Pharm. [3], h, 

193—210). 


Tot potassium and sodium salts wore obtained by neutralising an 
aqueous solution of the add with the pure carbonates and evaporating 
over sulphuric aoid. They aa:e both very soluble in water and have an 
alkaline reaction. 

The barium salt is a heavy, glittering crystalline powder, consisting 
of six-sided tables. The strontium salt is a crystalline powder, rather 
more soluble than the baidum salt. 

Calcium jervate crystallises more distinctly in four- or six-sided 
rhombic prisms. There are two silver salts, both obtained by precipi- 
tation ; also a mercurous salt in the form of a crystalline powder. 

These salts have all been analysed, with results repi*esented by tho 
following formulae : — 


Sodium ), 

Barium „ 

Strontium „ 

Calcium „ 

Acid silver „ 

Heutral silver „ 
Mercurous „ 


Cl4^B]sOi2]Sl4. 2B^O. 
G14XIQO13N a 4 . 3 B[ 30 . 
Gi4HbOi2Ba2. 
0i4H,0i2Sr2.H20. 
Ci4£[60i20a2.6£[20. 
Oi 4 HBOi 2 Ag 2 . 2H2O . 
OuHfeOwAgi. 
Ci4!Hb0i2Hgi.4£[20. 


The author represents jervic add as totrabasic. Alkalis colour it 
yellow, and by boiling it with baryta water a crystallisablo acid is 
produced, upon the investigation of which the author is now engaged. 

W. A. T. 


Derivatives of Salicylic Acid. By R. Wanstrat (Dont. Chem. 

Gos. Bor., vi, 336). 

When phosphorons trichloride is allowed to drop into a mixlui*c of 
aniline and salicylic add, hydrocliloric acid is evolved, and iho lonipc- 
rature of the mixture rises to about 180® ; when cold tho picduot forms 
a yellowish brittle mass, which was boiled with water to remove phos- 
pborous acid, hydrochloric acid, and aniline hydroohlorido, and the 
residue was ^st crystallised from alcohol, animal charcoal being added, 
and it was finally crystallised several times from water. The substance 
thus obtained formed small white prisms, having the composition — 

GJB[4.0H 

CO(KH.ObH5). 

The author calls this substance mi Hide of salicijUo acid, iho term 
saJicylamlide being already engaged. It mdts at 134°— 135’^, is not 
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attacked by dilute acids, but dilute alkalis cause it to split up into 
aniline and salicylic acid. When fused ^s^tb baiium hydrate it yields 
phenol and aniline. It is soluble in sulphuric acid, water reprcoi]>i- 
tatiug it from tins solution, and its alcoholic solution strikes a violet 
colour with ferric chloride. 

Nitmnilide of saliGylio acid, OeHi-OH 

C0(1TH.C6H4N02). This substance was 
obtained by a method precisely analogous to that employed in the pre- 
vious case. When crystallised from alcohol it forms groups of needles 
wHch molt at 217° — 218° ; with acids, alkalis, and ferric chloride, it 
reacts like the body just described. 

Toluidide of salicylic acid, CoHi-OH 

CO(!N1B[.06H4CH3). This substance was 
obtained by the action of phosphorus trichloride on a mixture of 
toluidine and salicylic acid; it is not easy to prepare, as secondary 
products are formed to a considerable extent. It crystallises in white 
prisms melting at 155° — 156°, and when boiled with aqueous potash 
splits up into toluidine and salicylic acid. On fusion with barium 
hydrate it yields phenol and toluidine. It is far less soluble in water 
than the anilide of salicylic acid, but vrith respect to other solvents it 
behaves like that substance. 

T. B. 


Derivatives of Salicylic Aldehyde, By W. Haabmann 
(Deut. Chem. Ges. Ber., vi, 338). 


MomiromosalicylamUdc, — ^Bqual volumes of aniline and salicylic alde- 
hyde arc heated together, and the solid mass obtained on cooling the 
product is crystallised from alcohol. The new substance forms brick- 
red shining crystals resembling those of salicylanilide. Analysis led 
to the formula CwHioBrNO. 


Salicylanilide hydrocyanate. 


CtH^O 

OeHs 


I KHON, was formed by treat- 


ing an alcoholic solution of salicylanilide with anhydrous hydrocyanic 
acid, or by the action of anhydrous hydrocyanic acid on a mixture of 
aniline and salicylic aldehyde. It forms white leaflets insoluble in 
water, but easily soluble* in alcohol or ether. When exposed to the air 
the crystals become red ; and when they are heated to 100°, hydrocyanic 
acid is given off and a resinous substance remains. 

Salicyl-jparanitmnilide is formed the action of paranitraniline on 
salicylic aldehyde. It crystallises in bright yellow noodles, melting at 
115°, and behaving in most respects like salicylanilide. 


When a mixture of nitraniline and salicylic aldehyde is treated with 
excess of anhydrous hydrocyanic acid, and the whole is kept in a closed 
vessel for some days, the mass becomes black, and small i‘ed crystals 
form in it. This red substance was scpai*ated by means of alcohol, 
and was found to melt at 205° and to be insoluble in water, but slightly 
soluble in hot alcohol or ether. It is decomposed by strong alkalis, 
with separation of hydrocyanic acid. 
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Actio 7 i of Ammonia and Hydrocyanic Acid on Salicylic Aldehyde . — 
The bottom of a ^de-necked flask was covered with a layer of pure 
ammonium cyanide, and a small open vessel containing salicylic alde- 
hyde was introduced into the flask. The sides of this vessel soon 
became covered with white crusts, which after some time turned 
yellow and finally red. This substance when crystallised from alcohol 
forms red needle-shaped crystals having the composition 028 H 2 ,Nd 03 . 
It is insoluble in water, but moderately soluble in alcohol, ether, and 
cold potash-solution. Concentrated acids or alkalis cause it to split up 
into hydrocyanic acid, ammonia, and salicylic aldehyde. It melts at 
168°, and at a higher temperature is decomposed into hydrocyanic 
acid and a resinous substance. 

A somewhat similar substance is formed when an alcoholic solution 
of salicylic aldehyde is heated with ammonium oyanate. It separates 
from the above solution in bright yellow needles, which are insoluble 
in water, but easily soluble in alcohol and ether. It melts at 143°, 
and is decompose at a higher temperature. Analysis led to the 
formula CeaHiisTgOi. This substance is pex'haps identical with the 
hydrosalicylamide of Reinecke and Beilstein. The author is continu- 
ing his investigations. 

T. B. 

Mutual Convertibility of Aromatic Mustard Oils (Sulpbocar- 

bimides) and Cyanides. By W. Weith (Deut. Ohem. Ges. 
Ber., vi, 210 — ^214). 

Transformation ofFhenyl Cyanide into Fhenyl-sulpliocarlimide. — It being 
considered probable that the addition of sulphur to an aromatic cyanide 
would convert it into the corresponding sulphocarbimide, a mixture of 
aniline, chloroform, and alcoholic potash was heated with excess of 
sulphur, in older that the phenyl cyanide formed might act on the 
potassium polysulphides simultaueously produced so as to form 
phenyl sulphocarbimide, which in reactiug on a new portion of anilino 
would produce diphenyl-sulphocarbamide. The result wsis as expected, 
diphenyl-sulphocarbamide being produced, and on ti*eating this with 
hydrociloric acid the phenylic-sulphocarbimide was obtained in thefi*eo 
state. Diphenyl-sulphocarbamide was also obtained by digesting a 
mixture of aniline and phenyl cyanide with alcoholic potash and sul- 
phur, treating the product with dilute hydrochloiic acid, and ciysial- 
lising the residue. The hydi’odiloiie acid used for its purification 
contained a base w'hich in some of its properties agi*ced with tiiphonyl- 
guanidine. The mixture of aniline and phenyl cyanide when heated 
with sulphur alone also yielded diphenyl-sulphocarbamide, and during 
its formation by this process an odour resembling that of bitter almond 
oil (benzonitrile ?) was observed. An attempt to prepare pbonyl-sul- 
phocaibimide by the direct action of sulphur on pure phenyl cyanide 
did not give very satisfactory results, hut some oily drops were obtained 
which appeai*ed to consist of phenylic sulphocarbimide. 

Tran^ormation of Tolyl Cyanide into DitolyUsidjphacarhamidr . — 
When a mixture of toluidiue, chloi’ofonn, and alcoholic potash is 
treated with sulphur, a reaction similar to that aheeady desci'ibed takes 
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place, and almost tlie theoretical amount of ditolyl-sulphocarbamide is 
produced. 

Benzonitrile anil SuljjJiur. — No reaction was observed when these 
substances were heated together. 

Desuljtlviinsatioii of Phenyl^mlplwmirbhnide, — ^When this compound 
is digested with finely divided copper, it loses its sulphur, phenyl iso- 
cyanide being apparently foimed, but this is afterwards changed by the 
action of the heat into its isomeride, benzonitrile. Phenyl isooyanide is 
converted into benzonitrile when it is heated in a sealed tube to 200° — 
220° for three or four hours. 

Other sulphcarbimides when heated with copper lose sulphur. These 
reactions are still under investigation. 

T. B. 

Thiamides. By R. Wanstrat (Deut. Chem. Ges. Ber., vi, 332). 

Action of Iodine on Tkiocuminamide, — When a solution of iodine in 
alcohol is added to an alcoholic solution of thiocuminamide, until the 
former is no longer decolorised, and the alcohol is removed by distilla- 
tion, an oil remains behind, which, after washing with water contain- 
ing ammonia, solidifies to a white, amorphous mass. After several 
crystallisations this substance was obtained in teansparent, colourless 
prisms, melting at 45°. Analysis led to the formula-— 

O6H4(CaH0~-C=3Sr 

k 

ojB[i(C,H,)— iziar. 

This substance is not acted on by dilute alkalis, dilute acids, or lead 
oxide ; it is insoluble in water, but dissolves readily in ether, alcohol, 
chloroform, carbon sulphide, or sulphuric acid, and it is precipitated 
from the last-named solvent by the addition of water. Long boiling 
with aqueous potash or soda causes it to split up into sulphur and 
cumonitrile, and the latter substance is afterwards decomposed into 
ammonia and cuminic add. 

Action of Iodine on Amdo-ildoibenzamide, — These substances were 
made to react on one another, as in the previous instance, and the 
alcoholic solution, when evapomted, yielded a brown mass, from which 
boiling water extracted a subsrance which was deposited in white 
needles. Analysis led to the foimula/— • 

OJB[4(NH0-OizN 

I 

0.H4(NH*)— ini-. 

This substance melts at 128° — ^129°, and is soluble in alcohol, ether, 
carbon sulphide, chloroform, and benzene. It yidds crystalline salte 
with hydrochloric acid and sulphuric acid, and the analysis of a double 



910 ABSTRACTS OF OHEMIOAL PAPERS. 

plaianxmi salt sliowed that the hydrochloride contains two molecules of 
HCl. 

The action of iodine on thiocionamide is now being studied by tho 
author. 

Action of Nascent Hydrogen on the Product of tJie Action of Iodine 
on Thiocfiiminamide, — An alcoholic solution of the above product was 
digested with zinc and hydrochlorio acid, until no more hydrosulphurio 
acid was produced. The product was then treated with potash-solution, 
the alkalme hquor was agitated with ether, and the residue left when 
the ether wns distilled off was extracted with boiling water ; the aqueous 
solution deposited on cooling a small quantity of a substance ciystal- 
lising in quadratic leaflets, which contained 89*64 per cent, of cax'bon 
and 9*21 per cent, of hydrogen. No platinum salt was obtained by 
treating this substance with platinum chloride. 

A second experiment was made, in which alcohol, the product of the 
action of iodine on thiocuminamide, hydrochloric acid, and zinc were 
digested together for about ten days ; the acid liquid was agitated with 
ether ; and on fmetionatmg the ethereal liquid, benzene and benzonltrile 
were found to be present. 

The compound obtained by the action of iodine on amido-thiobenz- 
amide was also subjected to the action of nascent hydrogen, but the 
product was not obt^ed in a state fit for analysis. 

T. B. 


Action of Hydrocliloric Acid Gas on the Compoimd Ammonias. 

By C. Laijth (Compt. rend., Ixxvi, 1209 — 1212). 

The colour known as violet de Paris is produced by the action of oxi- 
dising agents upon methyl- and dimethyl-aniline. These bases are 
prepared by heating aniline hydrochloride with wood-spirit. Hofmann 
has stated that the methylauiline obtained by this process contains 
toluidine, and that the colouring matter is produced by the simultaneous 
oxidation of methyl-aniline and methyl-toluidinc, just as magenta is 
formed by the oxidation of aniline and toluidine. He has since dis- 
covered that methyl-aniline at a high tempemtui’e is convoitcd into 
toluidine, and this fact seems to support his view. 

Lauth, however, obseiwes that it is in opposition to the fact that the 
purer the aniline employed the gi^eater is the proportion of violet 
obtained ; also that the colour is produced equally well with mcthyl- 
anHine, prepared by the action of methyl iodide upon aniline, at a iera- 
peiature much below that indicated by Hofmann as necessary for the 
methylisation of the phenyl- group in aniline. 

The author has also made some experiments, with tho object of show- 
ing that the methyl-aziilines employed in the manufacture of Paris 
violet contain neither toluidine nor methyl-toluidine. He finds that 
when dry hydrochloric acid gas is passed into boiling methyl-aniline, 
gaseous methyl-chloride is produced, and, on cooling, a crystalline mass 
remains, consisting of aniline hydrochloride, free from toluidine. 

Methyl-toluidine treated in the same way, gives methyl-chloride and 
toluidine, without a trace of aniline. 

These results prove that the methylaniliuo employed iu the manu- 
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factnre of tlie violet does not contain either tolnidine or methyl-tolnidine, 
and consequently that Hofmann’s opinion cannot be maintained. 

He suggests the general application of the reaction with hydrochloric 
acid for Sbe recognition of alcohoKo groups, and for distinguishing 
isomeric organic l^es. 

W. A. T. 

Action of CMoracetyl Chloride on Aniline and Tolnidine. 

By D. Tommasi (Oompt. rend., Ixxvi, 885). 

Aniline and tolnidine, when acted on by chloracetyl chloride, exchange 
an atom of hydrogen for the gioup OaHjClO, giving rise to two new 

bodies, phenylchloracetamide, H >H, and benzylchloracetamide, 

O2H2OI0 J 

0,Ht 1 

H >H. These bodies are obtained by adding aniline or tolnidine 

G2HSCI0 J 

in small quantities to chloracetyl chloride, kept cool. 

PhenylchlomcetamiJe crystallises from its aqueous solution in fine 
needles, and from alcohol in tables. It melts at 97°, and sublimes at a 
higher temperature. It dissolves freely in ether and acetic acid, and 
easily in hydrochloric and sulphuric acids on warming. Hitric acid 
converts it into a nitro-compound. 

BeJizylchloroGetamide crystallises in prismatic needles, which sublime 
at 110°, and melt at 162°. It dissolves sparingly in boiling water, and 
more freely in hot sulphuric and acetic adds, but not in hydrochloric 
add. With nitric add it appears to yield a nitro-compound. 

J. R. 

Separation of Tolnidine and Fseudotolnidine. 

By R. Binbschedler (Deut. Ohem. G-es. Ber., vi, 448). 

The firm of Dalsaco freres, in Paids, prepare a “ heavy aniline ” boiling 
between 198° and 200°, consisting mainly of tolnidine and pseudoto- 
luidine ; these may be approximately separated thus : 2600 grams of 
oxalic acid are dissolved in 25 litres of boiling water, 6 litres of strong 
hydrochloric acid are added, and 10 kilogs. of this heavy aniline { the 
whole being allowed to cool to G0°, a mass of crystals foms, from 
which ciy&talline tolnidine of melting-point 45° can be obtained by 
distillation with soda. Two kilogs. more of oxalic acid ai-e added to 
the filtrate, whereby a further precipitate of crystals is formed, con- 
sisting of a mixture of the oxalates of tolnidine and pseudotoluidine ; 
the bases regained from this are used over again. The filtrate is 
ti'oated with more oxalic acid until no more crystalline salt is produced 
(usually this further treatment is unnecessary) ; it then furnishes com- 
mercially pure pseudotolnidine containing no more than traces of 
aniline and so little tolnidine, that no acetotoluidine separates even 
when large quantities are opei’ated on. 


0. R. A. W. 
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Derivatives of Psendotoliiidine. By B. Gieakd 
(Deut. Chem. Ges. Bor.,vi, 444). 

JDipseudotolylcarbamidej CO | obtained either by boat- 

ing urea and psendotolnidine together, or by the action of carbonyl 
chloride on psendotolnidine ; it crystallises in fine white needles, and 
forms dipseudotoJyl mlpJiurea and carbon oxysnlphide when heated to 
200° with carbon disnlphide. 

rNB[.07E[7 

T} IpseifdotolyUgiianldine, G < N.O7H7 , may be obtained from di- 

LNH.C7H7 

psendotolylnrea by heating with phosphorus trichloride and psendoto- 
lnidine; or from the corresponding snlphnrea by heating '^^th 
psendotolnidine alone, or with psendotolnidine and oxide of lead ; it is 
insoluble in water, soluble in alcohol and ligroin, and melts a little 
above 100°. When heated to 180° with carbon disnlphide, it forms 
dipseudotolyl sulphiirea and pseudotolyhsulpJiocarbwiide, 

ri3’H.C7H7 fNH.C7H7 .pn 

0<^KC7H7 +CS3 = 0<^S 

L]m.C7H7 LNH.O 7 H 7 I' • 

The latter is best obtained, however, from the snlphnrea by heating 
with strong hydrochloric acid, thus — 


f]SrH.C7H7 

S + HOI = N 

LjrH.C7H7 


C7H7 

H . HOI + H 
H 


OS 

Gm\ 


It is a colourless strongly refractive liquid boiling constantly at 239°, 
and readily forms snlphnreas with aminos ; thus with solid tolnidine 
it forms a snlphnrea ciystallising in white silky needles, decomposed 
by strong hydrochloiic acid into paratolnidine and psendotolylsulpho- 
carbimide. Phenyl-sulphocaihimide and psendotolnidine give a sulpb- 
nrea decomposed by hydrochloric acid into aniline and pseKdofolyU 
sulpJtocarhimiJe, which latter forms the normal dipsendotolyl-snlphuroa 
when treated with pbendotolnidine. 

Chlorocarbonic ether and psendotolnidine form oily psmdoiolyl 
methane ; this, when heated with phosphoric anhydride, foiins pseiulo-^ 
tolyl cyanaie boiling at 186°. 

0. B. A. W. 


Tetramethyl-aniline from Coal-tar. By S. Sesjemann 
(Dent. Chem. Ges. Ber., vi, 446). 


I2T a coal-tar colour factory a bye-prodnct was obtained in the mannfac- 
tni*e of methylaniline. After several crystallisations from ligroin, it 
formed white crystals melting at 87° and distilling nnaltei*ed : it had 


the properties of a nitorile base, and appeared to be N / 


OeHaCCHs)* 

CHa 


LOH3 


0. E. A. W. 
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Violet Derivatives of Rosaniline. By A. W. Hofmann 
(Dent. Chem. Ges. Ber., vi, 263 — 264). 

Hobreckbr prepares a new aniline- violet by acting with benzyl chloride 
and methyl iodide on a solution of rosanilme in methyl alcohol. The 
compound thus obtained has the composition C 2 oHi 6 (C 7 H 7 )jN 3 . 0 H 3 l, 
and forms beetJe-green needles, which are almost insoluble in water, 
and dissolve sparingly in cold, more fi*eely in boiling alcohol. 

0. S. 


Action of Ethyl Oxalate on Naphthylamine. By M. Ballo 
(Dent. Chem. Ges. Ber., vi, 247 — 251). 

The reaction between these bodies is different according as it ta^es 
place between the diy substances or in presence of alcohol. 

When 1 mol. of ethyl oxalate is heated to 90° with 1 mol. (or better 
with 2 mol.) of naphthylamine and a little 90 p.c. alcohol in a sealed 
tube for two or three hours, the product is nwphtliylaimrmdum najph- 
thyloxamate, formed according to the equation — 

+ H,0 = 20AOH + 0.0 

Naphthylammonium naphthyloxamate crystallises from alcohol, and 
better from hot water, in dry, fine, white needles, which melt at 164°, 
underjgoing rapid deco mp osition. It is soluble in chloroform, carbon 
sulphide, and ether. Warm dilute hydrochloric acid dissolves and 
decomposes it, setting free naphthyloxamic acid. The aqueous 
solution gives with calcium chloride a precipitate of calcium naphthyl- 
oxamate. 

When, on the other hand, naphthylamine is heated to boiling for 
some time with excess of dry ethyl oxalate, and the product, after 
cooling, is exhausted with boiling alcohol, the solution thus formed 
deposits ciystals of ethyl m^hthyloxcmiate, whilst the undissolved 
residue consists of a white pulverulent substance nearly insoluble in 
ordinary solvents, melting at 231°, and subliming at a somewhat 
higher temperature in delicate, white, often iridescent, crystals. The 
reaction in this case is represented by the equation : — 

+ OaOH. 

Ethyl naphthyloxamate crystallises from alcohol in needles. It 
melts at 106°. It appears to be insoluble in water, but dissolves 
easily in chloroform and cai*bon sulphide, and sparingly in ether. 

Eree naphthyloxamic add, CsOsq^ is obtained by dissolving the 

foregoing naphthylammonium-salt in hot wealc hydrochloric add, 
from which solution it crystallises in tufts of fine white needles. It 
dissolves easily in alcohol, less freely in ether, and with difficulty in 
vater. It melts at 180°, undergoing decomposition. Its salts undergo 
decomposition when heated, evolving vapours which smell strongly of 

VOL. xxvi. 8 R 
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naphtliylamme, and leaving a residue of carbon. The potaseiurn^salt is 
obtained by dissolving the acid in bot solution of potassium hydrate, 
not too strong. It is deposited on cooling in beautiful anhydrous 
crystals. The harium-satt^ obtained by saponifying the ethyl-compound 
with baryta- water, is a white crystalline powder, insoluble in water. 
The caldmiinsaU is obtained by adding calcium chloride to a solution of 
the naphthylammonium-salt. 

When alcoholic solutions of 1 moL of methyl oxalate and 2 mols. of 
naphthylamine are mixed at ordinary temperatures, a mass of crystals 
is formed consisting, not of a derivative of oxamic acid, but of 
9 wphihylamine oxalate. The crystals when heated give off carbon 
oxide and dioxide and naphthylamine, whilst Zinin’s oxanaphthalido 
and formamide are produced. The reaction between methyl oxalate 
and naphthylamine is represented thus : — 

CS,0,3o§| + + 2H,0 = (C,ja,N)2H.C*04 4- 20H,OH. 

J. R. 


The Alkaloids of Cinchona Bark. By 0. Hssss 
(Ann. Chem. Pharm., clxvi, 217 — ^278). 

The author reviews at considerable len^h his own researches and 
those of other chemists on the following a&loids : quinine, conchininei 
quinidine, cinchonidine, cinchonine, aricine, paricine, quinamine, 
paytine, and amorphous alkaloids. 

Normal gmnine sulphate crystallises from water with 7iH20 ; the 
author believes that it really contains SHgO, but is very efflorescent ; 
&om alcohol it crystallises with only 2H3O. 

MorW’-iwid guinim sulpluite contains C2oHs4jr202.H2S04 + TBtO 
(Gerhaidt) ; + 7IH2O (Kraut) ; the author confirms Gerhardt’s 
formula. Six-sevenths of the water of crystallisation is given off in 
the exsiccator ; the last -J- at 100® — ^115® ; the salt is soluble in 11 parts 
of Ymter at 13°, and is less soluble in alcohol. ^ 

The di~add sulphate contains C2oH34hr202.2H2SOji + 7H2O. Pure 
quinine hydrochloride is soluble in dilute nitric acid without any 
marked change of colour, but if it is mixed with 5 per cent, of morphine 
hydrochloride, an orange-red tint is produced ; 1 per cent, gives a dark 
yellow colour, whilst 0*2 per cent, produces a marked change in the 
tint produced. The acid should contain 20 per cent. HhTOs by 
volume. 

The author finds the mean specific rotatory power of pure quinine 
(prepared in a variety of ways) in alcoholic solution to be — 

aj = - 165*79 at 15® 

= -- 162*46 at 25® 

To obtain, the pure alkaloid it is not necessary first to convert it into 
herapathite, crystallisation from hot water sufficing to remove the last 
traces of impniiiy. The specific rotatory power of quinine in the 
form of salts is higher than when free, the more so the greater the 
quantify of cbCid present, and the higher the temperature. 
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Thus the sulphate gives the values — 

0^ = — 191*4? in alcoholic solution 

— 228* ?8 dissolved in 6 molecules of H2SO4 

diluted till SO3 = 4 per cent, of the volume. 

Whence the rotatory powers for the contained quinine are found to 
h o" 

0^ = — 220*48 in alcoholic solution 

— 264 66 in excess of sulphuric acid. 

The mono-acid sulphate gives the value for the contained quinine. — 
a, = — 264*30 in alcoholic solution, 

or sensibly the same as the acid solution of the sulphate. 

With excess of acid the mono-acid sulphate gives higher values — 

With 1 molecule SO3 cc^ for contained quinine = — 277*23 
3 „ „ = — 280*77 

The diacid sulphate gives — 

a, == - 287-62, 

the value being the same whether excess of acid is present or not. 

Similarly, the addition of excess of hydrochloric acid raises the 
rotatory power of the hydrochloride. 

Crystallised C2oH24l^^803 . HCl + 2H2O, dissolved in alcohol gave — 

a, = - 166*41, 

in water with lai*ge excess of acid = — 247*39 
GoncMnme has the rotatory power (mean, in alcoholic solution) — 

0^ =; -f- 260*65. 

Pasteur found for the red ray, 03=+ 250*75 at 13®, which gives 
for the yellow ray = 4- 327®. The sulphate, 202oHa^202,H2S04 4- 
2H3O, gives for the alkaloid present nearly the same value, viz. : — 

aj = 4- 261*18 

but in presence of 1 and 6 molecules of excess of acid, it gives the 
values — 

flCj 4“ 323*06 
and aj = + 324-54 

The hydrochloride gives the values respectively for the alkaloid 
present — 

In alcoholic solution 03=4- 270*03 

In aqueous solution with excess of dilute 

add CL^:= + 312*47 

Dissolved in fuming acid fl^=4- 257*52 

Omchonidine Jiydrochloride crystallises in monoclinic double pyramids, 
a form not exhibited by the hydrochloride of any other cinchona 
alkaloid. It is obtainable in asbestos-hke ;|^risms of composition 
C2oHm]Sri02HGl 4* 2H2O. The sulpliate crystallised from alcohol con- 
taixis 202 oS 24^202.P[2S04 4* 2H2O. 

The author finds— 


3 B 2 
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= — 112-49 for the base dissolved in alcohol, 

— 178-47 for thatcontainedinthesnlphate dissolved inalcohol. 

Presence of excess of sulphuric acid does not increase the rotation but 
slightly diminishes it. 

For the hydrochloride — 

= — 162 in alcoholic solutions 
= 169-29 with excess of acid * 

The liydrodnchmune of Willm and Caventou, obtained by the action 
of permanganic add on cinchonine, is not precontained, but is an 
alteration-product. 

The specific rotatory power of cinchonine is — 


In alcoholic solution aj = + 226-48 

IN'eutral sulphate in alcoholic solution + 244*12 

„ „ with 1 molecule free acid + 261-49 

Hydrochloride in alcoholic solution + 203-58 

in strongly add aqueous solu- 
tion 7. . + 233-62 


The author considers the question of the existence of the alkaloid 
aricine as open. 

Some qualitative reactions and notes concerning jpaHdne are given, 
but no numerical values, save that it begins to cohere at 100° and fuses 
at 116°. 

Quhiamine forms long white anhydrous prisms of composition 
CaoH 26 N 202 ; its hydriodide is C 2 oH 26 N' 202 .HI, and is anhydrous ; the 
hydrochloride, sulphate, acetate, tartrate, acid tartrate, mercurochloride, 
and mercuro-iodide,platinochloride, andaurochloride have been obtained. 
Its rotatory power is — 

ccj = + 106’8 

Payfine is C2iH24!N'a02 ; its rotatoiy power is — 

(Xj = - 49-6 

By the action of heat^ the crystallisable alkaloids 
amorphous isomerides. 


Action of Hydrochloric Acid on Codeine. By 0. E. A. WRionT 
(Chemical Hews, xxvii, 287). 

This paper gives the results of a series of experiments made with a 
view to elucidate the changes which take place in codeine by the con- 
tinued action of hydrochloric acid. In many respects these changes 
are, as might be expected, analogous to those which take place in 
morphine when submitted to the same treatment (Mayer and Wright, 
this Journal [2], xi, 211) ; but in some points the action is of a difierent 
character. 

The first action of hydrochloric acid on morphine appears (Zoc. ciift.) 
to give rise to an addition-product (M 4- HC1).2HC1 (where It is 


are converted into 
0. E. A. W. 
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morphine, OjnHagN'iOb), from which fche elements of water are subse- 
quently removed, the final product being a body of composition 
(M +JSH01 — 2Ha0).2H01; homologou^compounds (0 + H0i).2H01 
and (0 + 2 H 0 i — 2 H 20 ) 2 HC 1 (where U = codeine, OaaHAgNaOe) are 
similarly produced when codeine is treated for a short time with hydro- 
chloric acid at 100°. A mixture of hydrochlorides is thus obteuned 
from which sodi^ carbonate throws down a mixture of bases 
(0 + HOI) and (0 +2HC1 — 2 H 3 O) ; these are soluble in ether and 
form non-ciystalHne salts; the second is the “ chlorooodide ” of 
Matthiessen and the auldior (Froc. Boy. 80 c., xviii, 83). 

In just the same way the first action of hydrobromic acid on codeine 
is found to give rise to the corresponding bases in the bromine series, 
viz. (0 + HBr).2HBr, and (0 + 2HBr — 2 H 20 ). 2 HBr, the latter 
being the “ bromocodide ” of the author (Proc. Boy. jSoc., xix, 371 and 
504) ; in properties these bases exactly resemble the chlorinated bases of 
analogous composition. 

By the long- continued action of hydrochloric acid on the mixture of 
bases thus resulting when codeine and hydrochloric acid are heated 
together, different results appear to be formed according to the circum- 
stances of the experiment ; it has been shown by Matthiessen and the 
author that by acting on codeine or the product of the action of 
HOI on that alkaloid in sealed tubes at 140° — ^150° with strong hydro- 
chloric acid, methyl chloride is formed, and “ apomorphine ’* results, 
identical with that obtained from morphme (Proc. Boy. 800 .^ xvii, 460, 
and xviii, 83). When, however, the action is allowed to take place at 
100 °, difierent bodies result; methyl chloride is eliminated, but the 
elements of water are not removed to such an extent as to produce 
“ apomorphine two isomeric bases are formed, intermediate in compo- 
sition between morphine and “ apomorphine ; ” one yields crystalline 
salts, and is readily soluble in ether, the other is insoluble in that 
menstruum, and gives amorphous salts, and evidently belongs to the 
“tetra” series. The two bodies are, therefoi*e, considered to have 
respectively the formulas — 

^68^72^4010* • • . ~ (M 2 “ 2 H 2 O). 

CiaeHujNsOoo = (Ml - 4H2O), 

and are respectively termed and tetrapo4etramorphine. 

In physiological effects, diapo-dimorphine does not resemble totrapo- 
dimorphine (“apomorphine,”) the experiments of Dr. J. G. Blackley 
indicating that doses of O'l gram given subcutaneously to cats do not 
produce vomiting but only profuse salivation. The removal of the 
elements of water from (hypothetical) dimorphine and from tetramor- 
phine gives rise to a different kind of alteration in the physiological 
effect (on cats) of the resulting product, the emetic action being less in 
the first case ihe more of the Moments of water are removed, and more 
so in the second case ; thus — 
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Name of base. 

Relation to 
morphine. 

Physiological action. 

Observer. 

’nfmnrp'hiTift 

Ma 

Ma-2H20< 

M 2 - 4 H 2 O- 

? 

Produces profuse sdi-T 
vation, but no vomit- i- 
ing (cats) J 

Moderately powerful i 
emetic (cats) : very [ 
powerful emetic [ 

(man) J 

Br.J.O. Blackley. 

Brs. G-ee and 
Stocker. 

Biapo-dimorphiue , . 

Tetrapo-dunorphiiie. . 


Tetra- Series. 


Tetraznorpbiiie 

U4 -1 

r 

L 

Very powerful emetic 1 
(cats) J 

Dr. Stodeer. 

Biapotetiamorphine . 


r 

L 

Powe^ul emetic (cats 1 
and dogs) J 

Ditto. 



r 

Produces profuse sali-l 


Tetrapotetramozpbine 

M4-4HsoJ 

1 

1 

vation, but no vomit- t 
ing (eats) J 

Neither soJivation norl 
vomiting (cats) j 

Pr. 

Ocfapotetramorphine 



Ditto. 


The conclnding part of ihe paper is devoted to a series of tables 
giving the classilcation of the above derivatives and of the others 
obtained from codeine as starfdng-point in the author’s previous 
researches (in some cases in conjunction with the late A. Matthiessen) : 
these tables (a continuation of &ose given on page 228 of this volume 
for the derivatives previously obtained from morphine as starting- 
point), are too lengthy for reproduction here, wherefore the reader is 
referred to the original paper, or to the Bent Ohem. Qes. Ber.^ vi, 268, 
where the tables are given in ext&nso, 

0. R. A. W. 


Solanine in Solannm Lycopersicum. By Q. W. Kennedy 
(Pharm, d. Trans. [B], iii, 606). 

The alkaloid was separated in the following manner. A quantity of 
the living plant, leaves and stems, was bruised to a pulp in a mortar, 
and the pulpy mass then macerated for 48 hours in water strongly 
acidulated with sulphuric add. The liquid was then expressed, and 
the maceration repeated. After being expressed as before, the two 
liquids were mixed, and after staudiag for some days filtered and treated 
wfiih dilute solution of ammonia in excess. The precipitate which formed 
was separated by straining, dried in heated air at 120® P., and then 
boiled several times with alcohol. The alcoholic solution, filtered while 
hot, de;j^sited on cooling small feathery crystals of solanine, which bad 
a smelilike potatoes, and a taste rather nauseous, bitter, and somewhat 
sweetish. W^ith sulphuric add, the alkaloid gave a bright red colour, 
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passing ink) reddish-brown, and with iodine a characteristic yellowish- 
brown colour was produced. 

J. B. 


Hydrastis Canadensis or Golden Seal and its Alkedoids. 

(Pharm. J. Trans. [3], iii, 604). 

The rbizome of Hydrastis canadensis is used medicinally as a bitter 
ionic analogous to calumba. It contains two alkaloids, viz., herherim 
(also found in the barberry calumba root and elsewhere), and hjdrasUm* 
The former is well known. 

The latter crystallises in white shining four-sided prisms, which lose 
their transparence upon dessication. It is very bitter and pungent, 
and provokes in the mouth a feeling of numbness which causes it to 
be employed in America as a local ansssthetic. Hearly insoluble in 
water, it is freely soluble in alcohol, ether, chloroform, and benzene. 
As the last three do not dissolve berberine, the hydrastine may be 
easily extracted by treating the powdered root in a displacement ap- 
paratus with either of these solvents. The proportion so obtained is 
about one and a half per cent. 

A substance prescribed in America under the name of hydrusHnSy is 
said to be a mixture of hydrochlorate of berberine and hydrastine. 

if* B. 


starch and Albumin. 

By S. Bother (Pharm. J. Trans. [3], iii, 644). 

The following experiment shows that in presence of starch, albumin 
is held perfectly in aqueous solution at a boiling temperature, and 
that only a strong acid can then separate it from such a solution. 

Pure starch (fifty grains) was mixed with water (one fluid ounce), 
and the albumin of one egg was diluted with wato to three fluid 
ounces, and strained through muslin. Then after uniting the clear 
albumin solution with the starch, the mixture was subjected to pro- 
longed boiling; no precipitation, however, occurred, the liquid having 
onlj the oj^escent appearance of starch-water. The solution filtered 
quite readily, yielding a clear and transparent filtrate. A drop of 
strong nitric acid added to this instantly produced a douse gelatinous 
white coagulum. The solution, when diluted and treated with nitric 
acid, immediately gave an abundant precipitate of white bulky flakes 
which rapidly settled down, leaving the supernatant liquid dear. 

J. B. 


Ezcretin. 

By F. Hinterberobr (Ann. Ohem. Pharm., clxvi, 213 — ^216). 

This compound was discovered by Marcet, who gave to it the formula 
OTsHifisSOa ; but the body thus formulated is a mixture ; pure excreiin 
contains no sulphur and consists of OsoHseO. It is obtained by ex- 
l^usting fresh excrements with boiling alcohol and allowing the solu- 
tion to stand for a week. A black precipitate ,then separates out 
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containing some excretm and tlie salt OssHiisMglTOn* The filtrate is 
precipitated with milk of lime and the dned precipitate treated with 
a hot mixture of ether and alcohoL On exposing the solution daring 
a week to a temperature below 0°, crude exoretin crystallises out in 
semi-globular masses consisting of yellow needles. It is purified 
by crystallising it repeatedly from alcohol, with addition of blood- 
charcoal, the temperature being kept below 0®. Bromine converts it 
into d%broms3acTetw»^ O^HitBraO, separatmg from a mixture of ether and 
alcohol in hard brittle crystals grouped in globular masses. A crystal- 
line cblorine-oomponnd could not be obtained. 100 pounds of fresh 
excrements yielded 8 grams of pure excretm. 


Composition of Wool-fat. 

By Ernst Schulze (Dent. Chem. Ges. Ber., vi, 251 — 254). 

The author finds that the fat of wool contains, besides cholesterin, a 
second alcohol isomeric with it, for which he proposes the name 
isocholestenn. The most remarkable property of this body is that it 
crystallises from ether and acetone in fine transparent needles, but 
separates from its solutiou in alcohol in gelatinous masses or white 
flocks. It melts at 13?® — ^138® to a colouiless liquid which does not 
crystallise on cooHng- Like cholesterin it dissolves easily in hot 
glacial acetic acid, and the solution deposits on cooling white flocks of 
an unstable compound of isocholestenn with the acid. Mixtares of cho- 
lesterin and isocholesterin melt at a temperature 10® — 15® lower than 
either body alone, and do not crystallise on cooling. 

Besides the above substances, wool-fat appears to contain another 
alcohol of lower melting point, which has not yet been isolated. 

J, B. 


Phys'iolo'gical Chemistry. 


On the Properties and Composition of a Cellular Tissue 
Diffused throughout the Organism of the Vertebrata. By 
A. Muntz (Compt. rend., Ixxvi, 1024). 

When the skin of a mammal is exhausted with boding water, a residue 
is left cors* sting mainly of connective tissue. This tissue, like cellulose, 
is soluble in ammoniacal cupric sulphate, hut it also dissolves in an 
ammoniaoal solution of zinc oxide which has no action on cellulose. 
It is insoluble iu ammonia. Snlphnric acid converts it into glyoocine. 
Potash appears to produce from it neither leucine nor tyrosine. Its 
composition is that of the albuminoids. 


W. A. T. 
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On some Chemical Reactions of ActlYe and Inactive Muscles. 

By Paul G-RUTZNBii (Pfliigers Aroliiv., vii, 2-54 — 263). 

In order to ascertain whether a mnsde during or after a period of 
activity would abstract oxygen from other substances, as it does from 
blood, the author made several experiments with a solution of indigo. 
Sometimes he passed this through the vessels of a frog, one leg of 
which had been tetanized for some time while the other was at rest. 
At other times he rubbed up the muscles with the solution. Both 
methods gave somewhat irregular results. He therefore rubbed up 
the muscles with pyrogallic acid and filtered. The filtrate from the 
active muscle is invariably colourless or pale-yellow, but that of the 
inactive is brownish. Other experiments showed that the difference in 
the reaction of the muscle is not sufficient to explain this, and there- 
fore that the inactive muscle oxidizes pyrogallic acid to a considerable 
extent quite independently of its reaction, while the active muscle 
hardly exerts any oxidizing power at all. The albuminates in muscle 
are the chief causes of this oxidation. A still better reagent than 
pyrogallic acid alone was found by the author to be a mixture of one 
volume of a 0*5 per cent, solution of pyrogallic acid and half a volume 
of a 0*1 per cent, solution of ferric chloride. Oxidizing substances 
render it brown in a similar manner to pyrogallic acid, while reducing 
substances, such as zinc, copper or iron tummgs, ammonium sulphide, 
sulphites, glycerin, uric acid, &c., change it to a fine deep violet. When 
muscles are rubbed up with this liquid and filtered, the filtrate obtained 
from a muscle which has been contracting is of a clear violet colour, 
while that from an inactive muscle is reddish-brown. The former 
retains its colour for a considerable time while the latter becomes still 
browner after exposure to air, and the difference between the colour of 
the liquid thus increases after a few minutes. This would appear to 
show that muscles which have been contracting have a reducing action. 
This, however, is not the correct interpretation of the reaction, for the 
violet coloration occurs when a ferrous salt is used instead of a ferric 
salt in the preparation of the reagent. The author believes that the 
violet colour is due to the formation of ferrous pyrogallate. This is 
formed when finely-divided metallic iron is dissolved in pyrogallic acid. 
The reason why it is not formed when a ferrous salt is used, is that 
pyrogallic acid has extremely feeble acidulous properties and cannot 
separate the iron from the stronger acid with which it is already 
combined. But if a little alkali be added to the mixture, so as to 
hberate ferrous oxide and enable the pyrogallic acid to combine with it, 
a purple colour is at once developed. An additional quantity of alkali 
makes the mixture reddish-brown, as the free ’pyrogallic acid then 
becomes bi-own and this colour becomes mixed with the violet. 

The reducing substances already mentioned act in a similar way, as 
they either have an alkaline reaction or transform the acid salt of iron 
into a basic salt with which the pyrogallic acid can combine. Thus the 
acid reaction of the ferric chloride solution is much diminished by 
agitation with zinc turnings, zinc chloiide and free ferric oxide being 
formed. The latter is reduced by the pyrogallic acid which then com- 
bines with it. Uric acid has the power of driving out stronger adds 
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and forming compounds with basic salts of iron. It forms with the 
ferric oxide an insoluble basic compound which can be decomposed 
by pyrogallic acid. Q-lycerin also diminishes tho acidity of acid 
solution of ferric chloride and promotes the formation of tho violet 

salts in solution tend to become basic, their solutions when 
mixed with pyrogallic acid become blue on exposure to air, though no 
coloration occurs at first. Ferrous pymgallate is also formed when a 
salt with a strong base and a weak acid is added instead of an alkali to 
the mixture already mentioned. The author considers that the violet 
coloration whidht is produced in a mixture of pyrogallic acid with a 
ferrous or ferric salt by an active muscle, although it is also produced 
by many reducing substances, is no sign of reduction, but depends on 
the presence of l^ates in the muscle. 

When the quantity of iron in the noixture is increased four-fold or 
more, the reaction is different. In such a fiuid the inactive muscle pro- 
duces a violet coloration as well as the active one. This effect is due 
as before to lactates in the case of the active muscle, but in that of the 
inactive one to the alkali it contains. When little iron is present, the 
alkali gives rise to browning of the pyrogallic acid, but when there is 
a large quantily of a salt of iron, the whole of the alkali becomes com- 
bined and even set fi*ee. The violet ferrous pyrogallate is thus formed, 
and the browning of the acid prevented. The blue colour is less when 
the muscle is pounded with a solution of sodium chloride, filtered, and 
the reagents added to the filtrate, or when it is bruised iu pyrogallic 
acid and the iron salt afterwards added. This is not the case when 
the reverse method is adopted. The author has also occasionally 
observed another reaction. When a mnscle which has been in action 
is pounded in a 0*1 — 0*5 per cent, solution of ferric chloride to which 
a trace of alkali may be added, the faintly-brownish solution becomes 
yellow. This is also due to the lactates present. This reaction was 
observed in frogs caught in summer, but not in those caught in 
winter. This may be due to the different quantities of lactic acid 
present in the muscles under these conditions. 

T. L. B. 


compound. 
As ferrous 


Gotxipositloii of tbe Grey aud WMte Substances of the Brain. 

By D. Pbteow&kt. 

These researches, which were undertaken in Professor Hoppe-Soylor*s 
physiological laboratory, consisted of two analyses, for each of which 
four hnllocks* brains, as Iccesh. as possible, were used. The grey layer 
was separated from the white by means of water and a portion of tho 
white matter was taken j&om the interior. Each snbbtance was I'ubbed 
np rapidly in a mortar, and three extracts and a residue were obtained 
1:^ digesting it respectively in cold alcohol, ether, and hot alcohol. 
Omitting numbers, the components of these extracts and residue, are 
seen from the following table : — 

1. Gold (dcoholiG extract contains 

(&. Substance insoluble iu anhydrous ethep. 

6, „ soluble „ „ 
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2. Ether extract together with. a. (^ic) contains 

Lecithine, 

Oholesterin and fats. 

3. Warm alcoholic eastract contains : — 

Lecithine, 

Cerebrine. 

4. Eesidue contains : — 

Albuminous substances, 

Salts. 

The method employed in estimating the lecithine firom the magne- 
sium pyrophosphate was that recommended by Hoppe- Seyler. 

Ho sugar could be detected in the portion of Extract 1, insoluble in 
anhydrous ether (a). 

The author gives a table showing the average composition from the 
two analyses of the grey and white substances respectively, from which 
it appears that the dried grey suistance consists about half of albumin, 
a quarter of cholesterin and fats, and very little cerebrine, its principal 
components, therefore, being albumin and water. In the lohite ^natter, 
on the contrary, cholesterin and fats form much more than half the dried 
mass, albumin a quarter of the whole substance, and cerebrine is pre- 
sent in considerable quantity. 

E. 0. B. 

Metamorphosis of Bones. By 0. Abbt (J. pr. Chem. [2], vii, 

87— U). 

The author appears to regard bone as made up in great part of a com- 
plex molecule, in which 3ie lime and phosphoric acid bear a constant 
relation, but in which the excess of lime over orthophosphate is some- 
times wholly combined with carbonic acid, and sometimes is partly 
carbonate and partly hydrate.* In fossil ivory half the excess of lima 
exists as hydrate. Fossil bones contain less carbonic acid and more 
fluorine than fresh bones, but the proportion of Kme to phosphoric acid 
is unchanged. The enamel of teeth is mainly composed of oi*thophos- 
phate, wiSi only a little carbonate ; the tooth-bone contains the usual 
excess of lime, of which the greater part exists as hydrate. The enamel 
of ancient teeth from the lake-dwelHngs of the stone ago is found 
changed into vivianite ; the tooth-bone and other bones are, under the 
same circumstances, merely penetrated with ferrous carbonate, and 
have taken up much fluorine. The gain in fluorine is always associated 
with the deposition of iron. Increase in fluorine is also connected with 
the presence of organic matter in the soil ; bones found in gravel con- 
tain little fluorine, while those in peat-bogs are scarcely removed from 
apatite in composition. Bones long buried contain much less magnesia 
than fresh bone. From the great solubility of the magnesia in bone 

* The author’s idea is not expressed very distinctly; that fresh hone should con- 
tain calcium hydrate is quite contrary to the results of Wildt and others, who state 
that hone always contains more phosphoric and carbonic acids than are required to 
form ortho-salts.— R. W. 
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(compare Jour, Oh&ni. 8oc, [2], ix, 80) it appears probable that it occurs 
as carbonate. K W. 


Brittleness of the Bones in Homed Cattle. By J. Nessleb 
(Annalen der Landwirtbscbaft, 1873, 126 — 127). 

In some places homed cattle, when fed on certain kinds of fodder, 
suffer from an unusual brittleness of the bones. ISTessler finds 

1. That in the hay which produces such brittleness the protein bodies 
are usually deficient. 2. All the suspected hay was poor in sodium. 
3. In a peculiar sort of hay, very apt to produce the brittleness in 
question, the amounts of phosphoric acid and of calcium were very 
small. 4. The waters drunk by the affected cattle contained but a 
small quantily of mineral matter. 5. In the Black Forest the disease 
existed only upon granite soils, variegated sandstone, and the junction 
of the granite and gneiss. 

T. S. 


Chemical Constituents of the Bggs of Reptiles. ,By Hilgeb 
(Dent. Ohem. Ghs. Ber., vi, 165). 

The yolk of the egg of the common snake contains a proteid resembling 
myosin, lecithin and its products of decomposition, cholesterin, alkali- 
albuminate. 8 — 9 per cent, of fat, phosphates, chlorides and sulphates 
of the alkali-metals. The shell contains carbonate and phosphates of 
calcium, traces of silica and iron, hnt no manganese ; calcium sulphate 
is present^ and indeed appears to he a general constituent of the body 
of lower animals as it exists in the outer integument of Holothurise, 
Tunicatss (Fyrosoma Salp®, Phallusiae, <fcc. 

The shell and yolk also contain an organic substance consisting of 
0. 64*68, H. 7.24, IN'. 16*37, and 0. 21*10. This body is free from sulphur 
and phosphorus, and forms in the dry state a yellowish, homy mass, 
insoluble in alcohol, ether, acetic acid, and dilute hydrochlonc acid ; 
with water it softens and swells np. The compobition is similar to that 
of elastin, ftom which it differs, however, by not being acted upon by 
concentrated caustic potash. 

0. S. 


An Analysis of the Luminous Organs of the Mexican 
Cucuyos. By Cabl Hbtssemann (Pflnger’s Arohiv. fur Physio- 
logie, vii, 865). 

The author, after suggesting that the scarcity of observations on the 
luminous organs of the Lampyridse is due to the small size of the speci- 
mens ohrainable by European observers, and that the larger size of the 
American Pyrophora admits of further investigations on the subject, 
details his own researches. These were made on the abdominal 
luminous organs of 186 large cuefiyos. The analysis of the ash was, 
however, only qualitative. 

The organs, after being carbonised at a low heat were treated with 
boiling water. The water was found to contain phosphoric add and 
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potash, also traces of chlorine, and on the addition of hydrochloric acid 
a gas was given off, whose nature could not be determined owing to 
the small quantity. The residue, insoluble in water, was almost entirely 
soluble in hydrochloric acid, and distinct evidence of carbonic acid 
and lime in it was obtained. 

Uric acid occurs in these organs in two combinations, first as calcium 
urate, forming the granular masses ; and secondly, as potassium urate, 
which is referred to the crystalline portion. The carbonic acid con- 
tained in the insoluble ash residue may be regarded as the product of 
combustion of the uric acid, and the phosphoric acid is, in the author’s 
opinion, derived from the luminous cells ; but the important question 
whether it occui’s preformed and combined with potash, or is produced 
by the combustion of organic bodies containing phosphorus cannot be 
determined from his analysis. 

Here, the author considers, is the starting point for future investi- 
gations. 

E. 0. B. 


On the Presence of Dissolved Earths and Phosphoric Acid 
in Alkaline Blood. By A. P. Pokkeb (Finger’s Archiv., vii, 
274 — 284 ). 

Although several authors have advanced the hypothesis that earthy 
phosphates are combined with albumin in blood, and by this means are 
kept in solution, no one has succeeded in producing earthy albumi- 
nates. The author has, however, obtained albuminate of lime and 
albuminate of magnesia. The former may be produced by filling a 
test-tube for one or two inches with filtered white of egg and strewing 
on the surface of this a thin layer of powdered lime. In a few hours a 
stiff jelly begins to form at the line of junction of the two surfaces, and 
gradually thickens. This is then removed by breaking the test-tube 
and freed from the excess of lime by washing. A still easier method of 
obtaining it pure is to place filtered white of egg in a fiat basin, place a 
piece of filter-paper on the surface, and strew powdered lime upon it. 
In a few days a layer of translucent jelly forms on the under side of 
the paper. This lime-albnminate is quite free from excess of lime. 
Lime-albuminate is soluble in water, in a solution of sodium chloride, 
and in phosphoric acid. On dissolving in phosphoric acid, hydrogen 
sulphide is evolved. It is insoluble in calcium chloride and sodium 
carbonate. Its solutions in sodium chloride are precipitated by boiling 
or by acids. Its watery solutions are not coagulated by boiling, except 
after the addition of neutral salts. They are precipitated by acids, the 
precipitate being soluble in excess. They are precipitated by oarbonio 
acid, the precipitate being soluble in alkalis and alkaline carbonates. 
The precipitate is due to albumin, which is separated by the combina- 
tion of the acid with the earth. The salt formed by the acid and 
earth usually remains in solution. When carbonic acid is employed the 
calcium carbonate is dissolved by the excess of that acid, if the solution 
is sufficiently dilated ; and the addition of an alkali or alkaline car- 
bonate dissolves the free albumin and removes the turbidity which it 
occasions. The whole of the lime and and part of the albumin is pro- 



926 


ABSTRA.OTS OF CHEMICAIi PAf!E!RS. 


ciptaied from solutions of lime-alljTiminate in water, acetic, or phos- 
phoric add hy ammoninia oxalate. 

T^a;gyifiRiflH .ft1h TiTnina.t ft is formed hj allowing a mixture of white of 
egg and magnesia to stand for some hours. It is soft, slimy, and 
much more soluble in water tha.Ti lime-albxuninate. Concentrated 
aqneoua solutiGns become turbid on boiling, but do not coagulate. 
Dilute solutions remain dear when boiled, and coagulate only after 
the addiiaon of concentrated solutions of sdts. They are precipitated 
by adds, induding carbonic add. The precipitate is dissolved by a 
little po^sh or ammonia. Potash or soda causes the precipitation of 
magnesia and the formation of dlrali albuminate. Ammonia predpi- 
tates only part of the magnesia, and the addition of a phosphate after- 
wards causes a farther precipitate. When an aqueous solution of 
Hme-albuminate is predpitated by carbonic acid, the precipitate dis- 
solved by sodium carbonate, and sodium phosphate added to it, a clear 
sometimes opalescent fluid is obtained, which will remain for many 
days unchanged and has a strongly alkaline reaction. It contains 
lime, which can be precipitated by ammonium oxalate. The alkaline 
reaction of the liquid shows that the lime is not present as phosphate, 
and the feet that the solution may be boiled or kept several days in 
vacuo without becoming turbid shows that the lime is not present as 
carbonate dissolved in excess of carbonic add. It is present as lime- 
phosphate-albuminate. The alkaline reaction can be due only to alka- 
line carbonates (or phosphates). The addition of free alkali causes a 
predpitate of caldum phosphate. If a solution of Hme-albnminate is 
mixed with sodium phosphate the phosphoric add combines with the 
lime, and soda, which again destroys the newly-foimed compound, is 
set fee ; bnt if the lime-albuminate is first precipitated by an acid and 
sodium phosphate then added, the add nsed in the precipitation 
neutralises the soda, which is set fee, and the hme-phosphate-albumi- 
nate remains in solntion. 

It is possible to obtain add solutions of albuminates, although these 
become gradually converted into syntonin. This is shown by the two 
following reactions. When a piece of lime-albuminate is dissolved in 
dilute phosphoric add, the filtrate contains caldum phosphate and 
alhumin ; on the addition of sodinm phosphate or carbonate, till the 
reaction becomes alkaline, a predpitate of caldum phosphate is thrown 
down, althousrh no fee afeali is present. This is due to the conversion 
of the lime-albuminate into syntonin by the prolonged action of tho 
add. When a solution of lime-albuminate is acidulated with phos- 
phoric acid and sodium phosphate added, sodium carbonate pi'oduces 
no predpitate, and ozily fee alkali is able to throw down the caldum 
phosphate. 

T]^t Hme-albuminate is present in blood is shown by the fact that 
serum behaves exactly like solutions of lime-albuminate, i, e., it can be 
preserved for some time in vacuo without depositing caldum phosphate ; 
but this is gradually thrown down by caustic all^s and precipitated 
by ammonium oxalate. The serum must be much diluted before the 
caustic alkah is added, as an albuminate is otherwise apt to form 
which interferes with the deposition of the predpitate. 

The author believes that all the lime in the serum is present as Ume- 
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albuminate, and that no other lime compounds exist in blood. For his 
criticisms of Pribram’s research we must refer to the orignial. The 
author’s experiments were verified by Professor Heynsins of Leyden. 

T. L. B. 


The Composition of Human Milk- By Theodore Brueeer 
(Pfliiger’s Archiv. f. Physiologie, vii, 440 — 458). 


After criticising several published analyses and methods of analysing 
milk, Bmnner gives copious details of the methods employed by him- 
self in his analyses. His mode of determining the amount of nitro- 
genous substances is somewhat new. 

The milk is made just acid with dilute acetic acid, and the fluid, 
having been brought to the boiling point, is saturated with a neutral 
salt (magnesium sulphate, or if the sugar has to be determined, sodium 
sulphate). From time to time, as the milk again becomes alkaline, so 
much acetic acid is added as is requisite to keep the fluid acid. The 
mass is then cooled, thrown upon a filter, and is then easily washed 
with cold water. The dried coagulum gives the amount of nitrogenous 
substances yliis the fat. The latter must be determined in a separate 
portion of the milk. Special precautions are given for the titration of 
sugar in the filtrate. The solids were determined after drying at 100® 
in a current of hydrogen. 

The results do not appear to have been very accordant. They are 
here given in percentages : — 


Albuminous bodies . . 0T8 — 1*54 ; mean 


Fat 0-24— 4*41 

Sugar 4'67 — 6'93 

Water 86*96— 91*94 


Soluble salts and extractives 


0*63 

1‘73 

6*23 

90*00 

1*41 


Observations were also made on the difierences between the secre- 
tions from the two breasts of the same person. 

T. S* 


On the Normal Microzymas of Milk^ as the Cause of the 
Spontaneous Coagulation, and of the Alcoholic, Acetic, and 
Lactic Fermentation of that Liquid. By A. Be champ (Comnt. 
rend., Ixxvi, 654). 

To observe the microzymas of milk, it should be diluted with five or 
six times its volume of creosoted water and filtered. The filter will 
retain a certain quantity of insoluble matter, which should first he 
treated with ether to dissolve out the butter, then with a dilute solu- 
tion of sodium carbonate to take out a little casein, and lastly with 
distilled water. Under a power of 500 diameters, the ndcroEymas 
may then be clearly distinguished. 

Milk drawn direct from a cow into apparatus specially arranged to 
exclude tbo air, and kept at a tcmpeiuturo of 35°— 40°, vras found to 
ho curded on the third day. At the time that the coagulation becomes 
dearly perceptible, no organism except microzymas can be detected 



928 


ABSTRA.OTS OF CHEMICAL PAPERS. 


in the milk. Lactic acid, acetic acid and alcohol, are also found in 
milk curded under these circumstances, and the author therefore con- 
dudes, that the fermentation "which is set up and produces these 
substances, is due to the microzymas normally present in the milk. 

J. S. 


The Presence of Bile-acids in Normal Urine. 

By Vogel and Dragendorff (Zeitschr. Anal. Ohem., xi,46? — i69). 

Bt an extended series of experiments Vogel and Dragendorff demon- 
strate the presence of bile-acids as constituents, not only of pathological, 
hut also of normal urine. Diugendorff extracted *7 — *8 gram of the 
acids fi'om 100 litres of healthy urine. 

T. S. 


Production of Ozone in the Animal Organism. By Dr. Bins 
(Chem. centr., 1873, 73—75). 

Since ozone is destroyed by contact with organic substances, its for- 
mation in the liying body would at first seem to he impossible ; but 
yet there are many reasous for supposing that ozone is present in the 
tissues and possibly in the blood - 

Ozone (represented by O3, or rather an active atom Oi, joined to an 
indifferent molecnle O2 or H2O) may ho prepared in three ways, viz., 
by electricity, by means of certain peroxides by slow combustion. 

In the animal body we have at least one of these means present for 
ozone-formation, i.e,, slow combustion ; though possibly also oxyheemo- 
globm may act after the manner of peroxides. 

Vegetable protoplasm, neaily allied to animal protoplasm, has been 
shoTtn to have the power of producing the ozone-reaction with tincture 
of guaiacum ; so have certain animal tis&nes. The fact that ozone has 
never been detected in the living tissues is accounted for by the pre- 
sence of albumin and other organic matters which have a greater 
affinity for ozone than is shown by guaiacum. A simidc experiment 
proves this : — 

Take two test-glasses, and in one place a few c.o. of white of egg. 
(neutralised with phosphoric add or not), and in the other some water. 
Add ozonized water to each, and keep them for a few minutes at blood- 
heat ; then add tincture of guaiacum, and the bine colour will appear 
at once in the glass containing no albumin, hut no colour, or at ilic 
outside only the slightest possible trace appears in the other glass. 

It is probable then that ozone is continually produced and used up 
again immediately in the animal tissues. 

Other known facts of oxidation in the body point to the same con- 
clusion. Sulphurous add appears in the urine as sulphuidc acid 
S02 + 0i = S 03 . 

Uric add takes up water and oxygen (ozone) and foims urea 
carbonic add — 

C^HtSiOa + 2H2O + 03 = 2C1EUT^^0 -h 3CO2. 



VEGETABLE PHYSIOLOGY AND AGRIOULTURE. 929 

Also, according to Kemer, quinine becomes in the urine dibydroxyl- 
qninine (Qu + H^O + Oi, or quinine + peroxide of hydrogen). 

G. T. A. 

Continuatioii of Researches on Respiration in the Lungs. 

By Moritz Nussbatjm (Pflugers Archiv., vii, p. 296). 

The present research is a continuation of tliat of Wolff berg (see this 
Journal, 1872, p. 311), and has been nndertahen for the purpose of con- 
firming his conclusions, as the number of experiments on which he 
based them was rather small. The experiments were made in the 
same manner as those of Wolff berg and Strassburg. Wolffberg found 
the mean tension of the carbonic acid in the pulmonary vesicles to be 
8*5G per cent., and. in the venous blood of the right heart 3'43 per cent. 
The author found it to be 3*84 per cent, in the pulmonary vesicles, and 
3*81 per cent, in the right heart. It is therefore certain tliat the 
tension of the carbonic acid in air confined within the lung and that of 
the venous blood in the right heart are identical. By filling tbe lungs 
with hydrogen, it was shown that no interchange took place between, 
the air confined in that part of the lung experimented upon, and the 
remainder of the lung, and therefoi*e the experiments were free from 
any fallacy that might arise from this source. 

T. L. B. 

The Respiration of Fishes. By Qoinquand 
(Oompt. rend., Ixxvi, 1141 — 1143). 

A PURELY physiological paper on the relative amounts of oxygen 
absorbed by different species of fish under varying conditions. The 
author confirms the observations of Alex. Humboldt and Proven 9 al 
that there is a cutaneous respiration in fishes ; hut it is feeble. 

T. S. 

Consumption of Water by Animals, By M. Henneberg 
(Dmgl. polyt. J., cevii, 431). 

Tmi author has observed tliat ^\ith an increased consumption of water 
by animals, a Ini’ger quantity is given ofi* by the skin and lungs, and 
at the same time less of the caihohydrates of the food is assimilated, 
and more nitrogenous matter voided in the urine. It is, therefore, 
uneconomical to administer much water to fiittiug animals, or to keep 
them in hot stalls. 

E. TL 

Chemistry of Vegetable Physiology and Agriculture. 

Distribution of Potash and Soda in Plants. By E. Peliqot 
(Oompt. rend., Ixxvi, 1113 — 1121). 

The anthor, continuing his researches on this subject, has endeavoured 
to ascertain whether plants, watered during the whole period of their 
VOL, XXVI. 3 fl 
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growtli with solutions of sodium cliloride or sodium nitrate, Jibsorb 
any soda, and wLetlier the ash of such plants differs in composition 
from that of those groirn under the same conditions, hut watered 
either with ordinary water or with solutions of potassium or magnesium 
salts. Haricots were grown in large pots in an ordinary garden soil, 
and each series received when necessary 10 litres of water or of the 
saline solutions indicated in the annexed table. During the first part 
of their growth the plants received 6 litres of solution containing 
1 part of salt per 1000, and later, 5 litres containing 2 parts per 1000 ; 
in all 15 grammes of salt, equal to a dressing of about 3000 kilogs. per 
hectare. Duplicate experiments were made in each case. W hen the 
seeds were ripe, the entire plants were collected and dried, and the ash, 
which varied from 10 to 14 per cent, of the dried plant, analysed with 
the following results : — 


Watered with. 

Seine 

vater. 

Sodium 

cbionde. 

Potassium 

cbioiide. 

Sodium 

mtrate. 

Po^-assium 

mtrate. 

Ammonio** 

magnesium 

sulphate. 

Insoluble — 







SiOa 1 

! !r -2 

15 *2 

13*6 1 

10*4 

12*1 

13*0 



1 29*6 

26*5 

22 

21*8 

18-6 

24*9 

..... 1 

1 11*2 

9*6 

8*5 

9*2 

8*2 

11 *2 

MgO 1 

C 02 .. 

I 2 0 

2*4 

1*6 

1*5 

•9 

2-0 

9*0 

6*1 

11*8 

171 

17-8 

6*9 

Soluble — ^ 

59*0 

59 *7 

58-2 


67*6 

58 *0 








EsCOa 

KCl 

3S-0 

6*6 

4-5 

28*3 

28*2 

23*8 

*6 

26*5 

27-2 

3*4 

4*7 

4*7 

K 3 SO 4 1 

1 , 

7*4 

7*2 

10 1 

8*3 

9 6 

13-6 

1 

41 0 

41 8 

41*8 

40*0 

42*5 

42*0 


Ku7ie of the ashes contained soda. The magnesium salt did not 
increase the magnesia in the ash ; the magnesia and phosphoric acid 
were present nearly in the proportion to form ammonio-magucsium 
phosphate, the excess of magnesia shown in the analysis being princi- 
pally due to the method employed. The potassium salts did not 
sensibly increase the quantity of potash in the ash, but the proportion 
of chlorine in the form of potassium chloride was very largely increased 
both by the sodium and potassium chlorides; this would seem to 
indicate that whilst the soil contained snf&cient of the other minoral 
ingredients of plants, its quantity of chlorine was not in proportion to 
the assimilative power of the plants for that element. 

E. K 


On the Inoxganic Constituents of Sonnd and Diseased Potatoes. 

By J. B. Hannat (Ohem. News, xxvii, 147). 

Three samples of potatoes yielded the following results ; No. 1 con- 
sisted of good potatoes grown on well-drained, dark-coloured, mossy 
soil; No. 2^ of potatoes from the same field, but much diseased and 
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quite unfit for liunian consumption, or even as food for cattle ; No. 3, 
of potatoes from a field badly drained, and of a heavy clayey nature ; 
all the tubers of this sample were more or less diseased, but they could 
mostly be used for human food: — 



No.l. 

iro.s. 

'So. 3. 

Per cent, of ash 

3*8 

3*9 

5*1 


— 

— 

■ — 

Solnhle portion — 

Potassium 

S6-77 

87-86 

43*11 

Sodium 

3*24 

3*12 

0-68 

Magnesium 

1-87 

— 

0*04 

Carbon dioxide .... ..... 

15 83 

15-57 

16-45 

Phosphoric oxide 

8-87 

6-90 

5*56 

Sulphnric oxide 

4*95 

3-44 

6*28 

Chlorine 

4*61 

6*96 

7-37 

Insoluble portion — 

Silica 

1-74 

6*12 

1*02 

Ferric oxide and alumina . . 

0-C2 

0*89 

1*17 

Calcium 

3-70 

2*80 

2*92 

Magnesium 

0 88 

0*60 

0*02 

Carbon dioxide 

2-90 

1*45 

1*34 

Phosphoric oxide 

3-70 

3*06 

6*20 

IJuburnt carbon 

1-98 

— 

— 

Oxygen, equivalent to I 
metals mimB equivalent > 

9-64 

9*03 

9-23 

proportion of chlorine j 

100*80 

99-80 

100*38 


It will be seen that the amount of potassium, chlorine, and sulphuric 
acid increase in the diseased root, whereas the soluble phosphoric acid 
decreases. On the appeai’aiice of disease, the starch-granules gradually 
diminish in size and numbei* till, in the veiy badly diseased parts, only 
a confused mass of fibre remains. From his analyses and observa- 
tions, the author concludes that the potatoe disease is a problem for 
the naturalist or the physiologist i*ather than the chemist. 

J. B. 


The Distribution of Alkaloids in Cinchona Barks. 

By P. Carliss (Pharm. J. Trans. [3], iii, 043). 

■Various opinions having been expressed as to the seat of the alkabids 
in Cinchona barks, the author cxpcidmented upon barks of several 
species to afford additional infoimation on the subject. The difFcrcnt 
layers were separated by means of a knife or a rasp, according to their 
texture and the thickness of the bark, and each layer was divided into 
two or three lots. The quinine was estimated as crystallisod sulphate 
after heating to 100®; and the cinchonine and other alkaloids, preci- 
pitated fiom the mother-liquor by ammonia, were weighed after desic- 
cation at the same temperature. In the following tables, showing the 
results, the designation of the layers is not quite anatomicallv correct. 
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in consequence of the difficnlty of separating them ; hut by cortical 
parenchyma is meant all the more external layers of the entire bark, 
and by liber the more internal. 

{7. calisaya (fine bark). In 1000 parts — 



Entire 

Cortical 

Liber 


bark. 

parenchyma. 

layers. 

Qninine 

20-40 

23-40 

13-20 

Cinchonine 

6-40 

6-20 

4-80 

C. calisaya (thin barks)- 

- 


• 


Entire 

Oortiaal 

Xaber 


bark. 

pareiK^Tma. 

layers. 

Qninine 

17-70 

20-70 

14-40 

Cinchonine 

4-80 

4-40 

3-60 


0. laTtGifolia (coridcal parenchymaj thick and parenchymatons) 



Entire 

Cortical 

Intermediate 

Liber 


bark. 

parenchyma. 

layers. 

layers. 

Quinine .... 

8-10 

24-60 

11-10 

6-60 

Cinchonine. . 

3-60 

5-50 

4-80 

3-20 

New Granada bark (very fibrous, liber abundant) — 



Entire 

Cortical 

Intermediate 

Xdber 


bark. 

parenchyma. 

layers. 

layers. 

Quinine .... 

2-01 

3-90 

traces 

none 

Cinchonine. . 

11-20 

7-60 

8-40 

8-00 

Bright red bark — 


Entire 

Cortical 

Intermediate 

Liber 


bark. 

parenchyma. 

layers. 

layers. 

Quinine . . 1 

Cinchonine > 

20-25 

21-60 

11-20 

14-80 

Quinidine j 
(7. mccimhra — 


Entire 

Cortical 

Intermediate 

Liber 


bark. 

parenchyma. layers. ' 

layers. 

Total alkaloids . 

. 45-40 

36-60 

23-20 

16-40 

Quinine 

. 10-60 

19-60 

12-00 

6-40 

Cinchonine 

. 34-76 

17-00 

11-10 

10-00 


!Prom the large proportion of cinchonine present in this bark, the 
quinine is dif&cnlt to separate in the state of sulphate. 


Hoanuco bark — 

Entire 

Cortical 

Liber 


bark. 

parenchyma. 

layers. 

Quinine 

traces 

traces 

nene 

Cinchonine and 1 
Oinchonidine .. j 

51-40 

47-00 

45-7 


Some authors have spoken of this bark as containing 5 to 6 parts of 
quinine per 1000. 
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Loza bark — 

Entire Cortical Liber 

bark. parenchyma. layers. 

Quinine traces traces none 

Oincbonine 2*20 1*40 traces 


These results show that quinine exists in all parts of the bark, but 
in a much larger proportion in the external than in the liber layers ; 
and analysis of the intermediate layers indicates that the proportion 
diminishes pretty regularly from the exterior to the interior. The 
seat of the cinchonme, however, does not appear to be so well 
established. 

J. B. 


Contributioixs to the Qualitative Analysis of Vine Leaves. 

By C. Neitbaue» (Zeitschr. anal. Chem., xii, 39 — 48). 

The leaves and young shoots of Yitls vinifera collected in June con- 
tained tartaric acid, acid potassium tartrate (about 1*1 per cent.), 
calcium tartrate, quercetin, quercitrin, tannin, starch, malic add, gum, 
inosite, a fermentable and non-crystallisable sugar (about *7 to 1*2 per 
cent.), calcium oxalate, ammonia, calcium phosphate and gypsum, 
besides several bodies not recognised. The above substances were in 
all cases identified by qualitative reactions only. 

The aqueous extract of the leaves yielded by fermentation and re- 
peated distillation a very fine wine bouquet. 

Leaves collected in the autumn contained very much more quercetin, 
but only traces of quercitrin. Inosite and malic acid appeared also to 
be absent. 

Using 50 kilos, of leaves, the author did not succeed in detecting 
pyrocatechin or glycollic acid, both of which were found by Gomp- 
Besanez in the leaves of the wild vine. 

He is proceeding with his investigation. 

M. J. S. 


Preliminary Notice on the Isolation of the Bitter Substance of 
the Nut of the Karaka Tree (Corynocarpus laevigata). By 
W. Sket (Ohem. News, xxvii, 190). 

The nut of the Elaraka tree is poisonous in its natural state, but yet it 
is one of the staple vegetable articles of food of the natives of New 
Zealand. After being gathered, the nuts are partially baked in earth- 
ovens, and then washed for some time in a stream of water. The 
poisonous matter is thus removed, and the nuts are then dried and 
stored for use. 

The author has isolated the bitter substance thus removed by the 
natives, in the form of beautifully radiating acicular crystals. It pos- 
sesses more the character and properties of a glucoside than of an 
alkaloid, and it is proposed to call it harahm. 


J. B. 
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Influence of Manures on Weeds. By E. Heinrich 
(D ingl. polyfc. J., ccvii, 431). 

The author in some manuring experiments on rod clover, found the 
folloTving percentages of weeds in the crops. Without manui*e, 57 per 
cent. ; with ammonium sulphate, 30 ; sodium nitrate, 26 ; sulphuric 
acid, 18 ; magnesium sulphate, 10 ; sodium chloride, 7 ; potassium 
sulphate, 5‘5 ; calcium carbonate, 4*9 ; quick-lime, 4*5 ; superphosphate, 
4’4 ; and with gypsum 1*9 per cent 

It would thus seem that lime manures, and especially gysum, exert a 
special action in helping the clover in its struggle for existence with 
other plants, besides increasing the yield ; whilst nitrogenous manures 
are not so specifically favonrable to clover bnt almost equally so io tho 
other plants. Observations on the effect of different manures on tho 
weeds in connection with other crops would be of great practical 
interest. 

B. K 


Analytical Chemistry. 


On Spectral Analysis and the Spectro-sodiometer. By 

Ohahpiox, Pellet, and G-renieb (Compt. rend., Ixxvi, 707 — 711). 

The concentration of a sodium sulphate solution can be estimated by 
illuminating one-half of the field of vision of a spectroscope with a 
flame coloured by it, and the other half with a flame coloured by a 
solution of known strength, and then weakening the light of the first 
flame by means of a blue prism — ^the compensator — ^untzl the intensity 
of the fight in both halves of the field of vision appears to be equal. 

In order to graduate the instrument, solutions of sodium sulphate 
of known stren^h are taken, and the compensator, which is of varying 
thickness, is moved along a g^uduated scale until the same intensity of 
coloration is obtained as that produced by a sodium flame of constant 
intensity. The division of the scale which then coincides with the 
zero of the compensator, is marked with tho number expressing tho 
percentage strength of the solution used. 

For details of the construction of the instrument, the figure and its 
description in the original paper must be consulted. 

As the influence of varying quantities of potassium salts which may 
be present must be eliminated, all the solutions used for graduation are 
to be saturated with potassium sulphate, and tlie same mus^ bo done 
with the solutions in which the sodium is to be estimated ; the whole 
of the sodium salt present must of course be converted into snlpliate 
Ashes of plants are first treated with sulphuric acid to remove 
carbonic and hydrochloric acids. By adding a slight excess of barium 
hydrate, all metals except sodium and potassium are I'omoverl as well 
as the sulphuric acid and phosphoric acid ; the liquid is then exactly 
neutralised with sulphuric acid and_ finally saturated with pure potas- 
sium sulphate. 
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The exactness of the method can be seen from the following 
results : — 

The mean of three determinations with 0*3 per cent, aqueous solu- 
tion of soda gave 0*297 per cent, of Nao.O, and with a 0*t> per cent, 
aqueous solution of soda gave 0*63 per cent, of !N‘a20. 

K S. 


Use of the Sodittm Monochromatic Light to appreciate the 
Changes of Coloiir of Litmus in Alkalimetiy. By S. Hbnbt 
(C ompt. rend., Ixxvi, 222 — 224). 

Evert chemist knows that it is almost impossible to observe accurately 
the change of colour in litmus by the light of a lamp or gas, and as 
alkalimetric determinations have jfrequently to be made in beet-root 
sugar manufSactories during the night, the author imagined that it 
might be advantageous to employ a monochromatic soda Same for that 
purpose. On making the trial, it was found that the red solution of 
litmus appeared as colourless as water by this light, whilst the blue 
was as black and opaque as ink. 

The author makes some remarks on its use for alkalimetric deter- 
minations \vith highly-coloured beet syrups, and reconomends the em- 
ployment of the monochromatic light in ascertaining the point of 
neutralization of coloured liquids generally. 

0. B. G*. 


On the Detemdnatioii of Oxygen in the Gases j&rom the Lead 
Chambers^ and on some new Apparatus used in Gas Analy- 
sis. By Max Liebig (Dingl. polyt. J., cevii, 37 — 46). 

Impressed with the impoi*tance of a ready method for ascertaining the 
amount of oxygen which escapes fix)m the sulphuric acid chambora, 
and of the light which such determinations are capable of throwing 
upon the whole process of manuB^cture of oil of vitriol, the author 
subjected the different methods to compaiutive tests and found that tho 
method proposed by Hart (JSeiUchr, /. ami, GJiein,^ 1869, p. 482) 
of determining oxygen by means of ri*eshly precipitated ferrous 
hydrate, likewise that hy moans of phosphorus, are both tedious and 
inaccurate. Scheurer-Kestner’s method of employing nitric oxide, 
based upon the theory that the oxygen, by combining with the nihic 
oxide, forms only nitric peroxide, which is decomposed by the water 
present into NsOs and N^Oj, and that the latter becomes dissolved 
without decomposition, assumes that the amount of oxygen is 
found by dividing the number of the absorbed gas by 3, since 
one volume of oxygen unites with two volumes of N3O0 to fonu 
1^204. Assuming, however, that one volume of oxygen by combining 
with four volumes of N3O3 forms only N2O3, and that the niti'ous 
anhydride thus formed is soluble in water without decomposition, the 
number of cubic centimeters of absorbed gas would ha^ e to be divided 
by 5 instead of 3, in order to find the amount of oxygen pro- 
sent in the gaseous mixtui*e. Kumeroits oxpeximcnts made by tho 
author with approxiaiatoly equal mixtures of atmospheric air and nitric 
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oxide gave, however, the figiire 4, instead of 3 or 5 — the figures im- 
plied on the supposition that either iSTiO* or IT2O3 is exclusively formed 
in the reaction. On employing more N2O2 than air, he obtained a larger 
contraction, and by reversing the proportions a smaller conti*action of 
the gaseous volume, a proof that the formation of increases with 
the decrease of the proportion of oxygen in the gaseous mixture to 
that of the nitric oxide present. Hence varying quantities of oxygen 
must form varying volumes of 1^204 or N2O8, and no reliance can be 
placed npon this method. Ho snch objections conld he raised to the 
employment of an alkaline solution of pyrogallio acid. The formation 
of 00 observed by Bonssinganlt in gaseous mixtures vory rich in 
oxygen (40 per cent.) is avoidable, however, according to Poleck (Fres. 
ZeitscJt.f. anal, C7/e?/2., 1869, p. 451). in mixtures containing only about 
20 per cent, of oxygen, and could not possibly form a source of error in 
mixtm'es which like the gases fi*om the acid chambers, rarely contain 
more than 6 per cent, of oxygen. The author constructed an appa- 
ratus which enabled him, by means of the same pyrogallate absorbent, 
to make an analysis every three minutes, and ho found that, after having 
determined for five hours at intervals of five minutes, the oxygen 
which issued from a Gay-Lussac tower, the absorbent — ^pyrogallic acid 
— still indicated 20*6 per cent, of oxygen when the apparatus was 
chained with air instead of with the tower gases. 

For a description of the complicated apparatus which the author 
devised, we must refer to the original, as it cannot be explained without 
diagrams. "W. Y. 


Volinnetiio Estimation of Free Oxygen. 

By P. ScHUTZENBEEGEfi and Gu. Rislbe (Bull. Soc. Chim. [2], xix, 

152—156). 

This paper gives fuller details of the method of estimating oxygen by 
means of hyposulphite (hydroanlphite) of sodium previously published 
by Schutzenberger and Gimrdin (abstr. J. Clieni, 80 c. [2], xi, 88). 

Preparation of the Reagent . — ^Hyposnlphite (hydrosnlpbite) of sodium 
is formed by the action of zinc on acid sulphite of sodium, thus : — 

SHaHSOs + Zn == HaHSOs + Ha^SO^ + ZnSOs + H2O. 

After the reaction most of the snlj)hite of zinc crystallises out, the 
other products remaining in solution. Tlieliqnid, which absorbs oxygen 
with a i-api^ty cumpaiable with that of pyrogallate of sodinm, may bo 
employed directly ; or it may be converted into nentiul hyposnlpJiito 
by adding to it an excess of milk of lime, whereby the romaiudor of 
the zinc is thrown down as oxide, together with sulphite of calcium, 
whilst neutral hyposulphite of sodium (Ha2S02) remains in solution. 
The neutral salt absorbs oxygen much less rapi^y than the acid salt. 
The following mode of operating is adopted by the authors : — ^A 
quantity of zinc in strips, twisted so as to occupy a large bulk, is 
placed in a wide-necked flask of 200 c.c. capacity, which is then filled 
with a solution of acid sulphite of sodinm of 10® Baume fully satuT-aled 
with sulphurous acid ; the flask is closed with a caoutchouc stopper 
perforated to allow the escape of air, and finally closed with a piece of 
glass rod. In about half an hour the reaction is complete, and the 
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solution may be at once diluted to about 2 litres for use if acid hypo- 
sulphite is desired. To obtain neutral hyposulphite, when necessary, 
the contents of the flask are poured into a l-litre flask containing 
30 grams of previously-slaked quick-lime and 600 c.c. of water ; the 
flask is filled up witn water and allowed to stand. When clear, the 
supernatant liquid, which should be feebly alkaline, is siphoned into a 
2-Htre flask half full of water. 

Titratmi of the BLyjposvilphite . — The strength of the hyposulphite 
solution, whether acid or neutral, is determined by means of an ammo- 
niacal solution of cupric oxide, which substance is reduced first to cuprous 
oxide and then to the metallic state by excess of the hyposulphite. 
ITeutral or acid hyposulphite of sodium is converted by al:»orption of 
free oxygen into neutral or acid sulphite ; but the authors have found 
that, in reducing cupric to cuprous oxide, the hyposulphite takes up only 
half as much oxygon as it would take up if the oxygen were free, and 
that consequently the product of the oxidation cannot be the same. 
They dissolve 2*23 grams of crystallised sulphate of copper in water, 
and add an excess of ammonia and enough water to make up the bulk 
to 1 litre. 100 c.c. of this solution represent 1 c c. of oxygen. 

The titration of the hyposulphite may be made in an open vessel, 
20 c.c. of the copper solution being employed. The point of the Mohr’s 
burette containing the hj po&ulphite should be very long, so as to dip 
below the surface of the copper solution, and the reagent should be 
ran in rapidly, with constant stirring, till the blue colour changes to 
very pale yellow- The error due to atmospheric oxidation may be 
avoided by making the titration in a dose vessel in a current of 
hydrogen or coal-gas deprived of oxygen. Comparison of the two 
methods has shown that this error amounts to about 0*5 c.c. in 20 o.o. of 
hyposulphite. The solution of hyposulphite is of a convenient strength 
when 20 to 30 c.c. of it are required to decolorise 20 c.o. of the copper 
solution. 

The hyposulphite solution, the strength of which has been thus 
found, is employed at once to determine the amount of dissolved 
oxygen in water by plunging the point of the burette to the bottom of 
a vessel containing a litre of the water slightly coloured with Ooupier’s 
blue, and running in hyposulphite till the colour di&appcai*s, the two 
liquids being mixed with an agitator in such a way as not to disturb 
the surface. The free oxygen in water cannot be thus doletmined 
in an atmosphere free from oxygen, on account of the 3 *apid loss of 
oxygen by (hffusion ; but this difficulty may bo surmouuted by intro- 
ducing into a vessel filled with hydrogen, first an excess of the hypo- 
sulphite and then the water, and estimating the excess of hyposulphite 
by means of a solution of indigo of known strength, that substance 
being bleached by hyposulphite. 

Solution of sodium hyposulphite, the strength of which is deter- 
mined by means of oxide of copper, may obviously be employed for 
the volumetric estimation of copper. To avoid errors from dissolved 
oxygon, the authors boil the solution of copper to bo estimated and 
allow it to cool in a current of gas free fram oxygen, having first 
added enough carbonate of ammonia to re-dissolvo the copper. A 
determination by this method gave lOO’S per cent, of copper. 

J. R. 
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Volximetaic Determinatioii of Oxygen in Hydrogen Peroxide 
and other Liquids. By F. Hamel (Compt. rend., Ixxvi, 1023). 

Solution of permanganate of potassium is employed. The process is 
ohYions. 

W. A. T. 


Detection of Ozone. By D. J. Boehb (Dent. Ohem, Ges. Ber., 

Ti,439). 

Pu£B ozone can be obtained only by electrising dry mixtures of gases 
containing free oxygen. The oxidation of phosphorns in the air and the 
action of snlphniic acid on barinm peroxide gives nitrons vaponrs and 

paper, bmcine paper, and thallious oxide 
paper are convenient reagents. 

Oxygen polarized by rapid edmbustion gives a vaporous body which 
is not absorbed by water, and rapidly bines starch-iodide paper, but 
has no action on thallions oxide paper ; this the author considers may 
possibly be antozone. Nitrous acid, trioxide of hydrogen, ozone, or 
antozone may thus be produced by rapid combustion. By dower com- 
bustion (e.^., when a hot glass rod is plunged into a vessel containing 
air and ^her vapour. — OdKng), “active oxygen” is formed, but whe- 
ther ozone, hydrogen dioxide, or nitrous acid is produced hm not been 
decided. 

0. B. A. W, 

Value of Tincture of Guaiacum as a Test for Ozone. 

By Dr. Benz (Ohem. Central., 1873, 75). 

We do not know the elementary composition of the blue colour pro- 
duced in this reaction, and therefore it might as easily be a chlorine as 
an oxygen compound, though it is in all probability the latter. 

The reaction may be produced by the addition of carbonic-acid water 
and bleaching powder to the tincture of guaiacum, but ibis is a case of 
oxidation : CaCb 02 + OO 2 = CaCOs + 2C1 -1- 0. With regard to the 
production of the bine colour by means of calcium chloride and sugar 
of lead, the author’s experiments led him to conclude that this is not 
the ease if the salts are perfectly pure. The reaction may be caused, 
by impurities or by the presence of mould on the tlamp surface of the 
crystals from which the solution has been prepared, since Schonbein 
h^ shown the latter to be capable of producing the reaction. 

G. T. A. 


hydrogen peroxide. 

Potassium-iodide-starch 


Proposed New Method of Estimating Carbon Dioxide. 

By A. Houzeau (Compt. rend., Ixxvi, 773). 

If the gas be conducted into caustic soda-solution and the latter be 
then treated with neutral barium chloride and filtered, the loss of 
alkalinity, as determined by a standard acid solution, will represent 
the amount of carbon dioxide absorbed. If zinc oxide bo dissolved in 
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tHe soda, lihe formation of bicarbonate, wbicbmay sometimes take place, 
will bo indicated by the precipitation of zinc carbonate, in which case 
more caustic alkali must be added. N^o experiments or results are 
given, and it is not stated in what way the soda is protected firom the 
atmosphere during filtration, &o. 

B. j. a 

Estimation of Iodine in Presence of Chlorine or of Bromine. 

By H. Hxjbitbb (Zeitschr. anal. Ohem., xi, 397—402). 

1. In presence of Chlorine . — ^Thallium iodide (Til) is perfectly 
insoluble in cold water ; thallium chloride is, however, soluble in this 
liquid. On these facts the author’s method is based. To a cold dilute 
neutral solution of an alkaline iodide and chloride thallious nitrate 
solution (TlNOs) is added drop by di*op from a burette, with constant 
agitation of the liquid, until the precipitate changes in colour from 
yellow to white. The precipitate is collected, after 8 — 12 hours, in a 
weighed filter thorou^ly washed with water, dried at 100®, and 
weighed as thallium iodide (Til). To the filtrate silver nitrate is 
added, and the ensuing precipitate of silver chloride is collected and 
weighed as usual. 

The author gives estimations which show that his method is possessed 
of a fair degi'ee of accuracy. 

2. In jpresence of Brornhw . — ^The separation of iodine ftom bromine 
may also be efiected by means of thallious nitrate, the process being 
conducted as in the preceding case. In a well-conducted experiment 
the error in the quantity of iodine found docs not exceed 0*01 p. c. 

The separation may also be effected by adding to the solution of 
alkaline iodide and bromide first a saturated, then gradually a dilute 
solution of lead nitrate until the precipitate just begins to change 
colour from yellow to white. After standing for 12 — 18 hours the 
precipitate, which is almost pure lead iodide, is collected in a weighed 
filter, washed thoroughly, djied at 110®, and weighed. The bromine is 
in the filtrate chiefly as alkaline bromide. 

Especial care must be taken not to add more lead nitrate than is 
sufficient to precipitate all the iodide, since if lead bromide is also 
thrown down it will be necessary to add a consideiablo quantity of 
water to dissolve this bromide, and then the* lead iodide will also be 
partly dissolved. Altogether this process is not so exact as the pre- 
ceding. 

Iodine and chlorine cannot bo separjited by the use of lead nitrate. 

M. M. P. M. ^ 

A Generally Applicable Method of Determining Sulphur. 

By A. Sauer (Zeitschr. anal. Ohem., xii, 32 — 36). 

The substance is burnt in oxygen, the products of combustion are col- 
lected in hydrochloiic acid containing bromine, and the sulphuric acid 
is determined by barium cliloride. 

Jfor fixed bodies (coke, &c.) a plain combustion tube is used, for 
volatile ones the tube is narrowed near the middle, tho substance 
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placed in the longer end, and a carbonic acid apparatus attached. The 
cork at the other end carries two tubes, one reaching to the middle 
conveys oaygen, the other carries oif the products of combustion to the 
absorption apparatus. The tube is first filled with caabonic acid and 
the narrow part heated ; oxygen is then passed in, and the substance 
being now ^tilled bums at the narrow part of the tube. Finally the 
tube is swept out with carbonic add or, if necessary, with oxygen. 
Any ash may be examined for sulphates. Caoutchouc is apt to leave 
zinc sulphide. 

The author considers his arrangment more simple than that of 
Mixter (8ill, Jour. [3], 4, 90). 

M. J. S. 


Testing Phosphoric Acid for Phosphorous Acid^ Nitric Acid^ 
and Arsenic. By H. Hager (Zeitschr. anal. 0hem.,xi,461 — 463). 

Five c.c. of the Pharmaceutical acid are placed in a short test-tube with 
4 C.C. of water and a piece of pure zinc ; the test-tube is closed with a 
cork, having a slit, in which is fixed a slip of parchment-paper 
moistened with silver nitrate. If the paper is not darkened after two hours, 
both phosphorous acid and arsenic are absent. Hydrogen phosphide 
turns the paper brown ; hydrogen arsenide, when in quantity, produces 
a black metallic stain ; the presence of nitric acid greatly hinders the 
fbrmer, but not the latter reaction. Nitric acid may be recognised by 
treating the liquid poured from the ziuc with excess of potash, and 
adding an alkaline solution of cupric oxide ; if, on gently warming, 
cuprous oxide is precipitated, nitric acid was originally present ; this 
is a delicate test. In the presence of nitric acid, a ferrous salt should 
be added with the zinc before testing for phosphorous acid. Sulphuric 
acid may be tested by the same processes if diluted with six times its 
volume of water. 

R. W. 


Estimation of Phosplioric Acid. By Oamilx>o Schumann 
(J. pr- Chem. [2], vi, 416). 

The author concludes f^m his experiments that it is not necessary to 
make any correction for the solubility of magnesium-ammonium ortho- 
phosphate in dilute ammonia liquor, provided that the liquor contain 
2-5 grams of free ammonia (NHa) per 100 c.c. 

Fresenins considered that O’OOl gram should be odded to the weight 
of magnesium pyrophosphate obtained for every 54 c.c. of ammoniacal 
filtrate ; the author, on the other hand, finds the following numbers as 
means on estimating the phosphoric acid in equal bulks of a sodium 
phosphate solution diluted to different degrees with ammonia solution, 
so that in each case 2*5 grams ^ of free ammonia were present per 

100 C.C. 

(1) Diluted to 100 c.c. Mean MggPaOT = 0*229? gram. 

(2) „ 600 „ „ „ = 0*2300 „ 

(3) 1000 „ „ „ = 0*2308 „ 
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Were Fresenius’ correcjtion required, the result of (2) should be 
0*0074, and that of (3) 0*0165 less than that obtained in experiment 

In other experiments solution of pure dibasic sodium phosphate 
was evaporated to dryness and weighed in sodium pyrophosphate; 
equal quantities of this solution were precipitated by magnesia liquor 
and weighed as magnesium pyrophosphate. 

, Found as sodium pyrophosphate (mean) 0*1171 gram P^Os 
„ magnesium „ „ 0*1167 „ „ 

The author equally considers it unnecessary to dissolve the precipi- 
tated magnesiam-ammonium phosphate in acid, and re-precipitate it 
with ammonia, as recommended by Kubel and by Heintz ; thus the 
last-mentioned results were obtained with a single precipitation only, 
also the weight of pure magnesium pyrophosphate obtained by dis- 
solving pure magnesium sulphate in boiling nitric acid, supersaturating 
with ammonia until the excess of ammonia equalled 2*5 grams per 
100 C.C., and ignition of the precipitate, was always less than that of 
magnesium pyrophosphate taken at first ; thus — 

Taken 0*2294 Found after treatment as above 0*2283 
„ 0*2500 „ „ „ 0*2470 


The chance of the precipitation of magnesium compounds other than 
ammoniaco-phosphate is easily avoided by not adding a great excess 
of magnesia solution (100 grams magnesium sulphate, 100 ammonium 
chloride, 800 water, and 400 ammonia solution of sp. gr. 0*96 form a 
convenient liquor, of which 1 c.o. contains 0*1 gram magnesium oxide, 
representing 0*15 gram phosphoric acid) ; also, if the solution is warm, 
too high results are obtained when the precipitate is not re-dissolved.* 

The author finds that the same results arc obtained after the mag- 
nesium precipitate has stood 14 hours as when it is allowed to stand 
7 days. 

Uranium phosphate readily penetrates even thick filter-papers, and 
is difficult to wash ; otherwise the gravimetric estimation of phosphoric 
acid by means of uranium gives good results. 

The volumetric estimation of phosphoric acid by uranium, also, is 
capable of giving good results, provided the somewhat lengthy in- 
structions of the author are complied with. Thus he obtained the 
following numbers : — 

draTimetric : 
by molybdic add. 

26*21 
27*331 
27*04/ 

11*15 
15*91 


Yolumetric : 
by uiamin. 
26*10 
27*261 
26*95/ 
11*10 
15*85 


* Xu the estimation of phosphoric acid in iron-containing liquids, when the iron is 
kept in solution by dtric or tartaric acid, the abstractor has found it ahsolwtel^ 
essential to re-di«>8ol7e the first precipitate; otherwise traces of iron compounds, 
&c., are contained in the substance weighed. — 0. R. A. W. 
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The phosphoric acid contained in phosphorite can be estimated with 
considerable acenracy by treating the pnlverised mineral mth stilphiiric 
acid, snpersatnratingTvith ammonia, addmg nitric acid, and precipitating 
by molybdic acid, &c. (Silica is not taken np, as would be the case were 
hydrochloric add used, and the absence of ammonium chloride enables 
sharper results to be obtained) ; whilst that in manures, &c., may be 
estimated with sufGldent accuracy for technical purposes by adding 
acetic acid and ammonia to the solution, filtering from ferric phosphate, 
precipitating calcium as oxalate, and throwing down the phosphoric 
add in the filtrate by molybdic acid ; the results are slightly in excess 
of the truth. 


0. R. A. W. 


Estimation of Phosphoric Acid as Uranic Phosphate. 

By A. Kitchin (Chemical ITews, xxvii, 199). 

The author states that with certain precautions this method is quite as 
accurate as the magnesium process, and possesses certain advantages 
over the latter. The estimation can he conducted in the presence of 
lime, &c., and the predpitate of uranic phosphate is almost completely 
insoluble in water containing ammonium acetate and free acetic acid. 
The prindpal precautions to take are to have a suffident amount of 
ammonium acetate, and not too mudh free acetic add. The predpi- 
tate should be dried and ignited strongly, until the filter is consumed. 
A little nitric add should then he added, and the ignition repeated 
gently. If the ignition he carried too far, the uranic phosphate is 
paitially reduced, and a second evaporation with nitric add is 
necessary. 

J. B. 


Determination of Phosphoric Acid in Mannre and Fossil 
Phosphates. By 0. (Compt. rend., Ixxvi, 1419), 

A GEiriorSM of Joulie’s recommendation that agricultural phosphates 
should be analysed by a suggested modification of the ammonium 
dtrate method. The author himself recommends Chancers (bismuth) 
method. 

Joulie (ibid, 1488) replies to the above eritieism, plainly showing 
that it has no application to his proposal. Ohancel’s method is not 
accurate in the presence of iron or aluminium. 

R. W. 


On the Detection of Arsenic. By X W. Gatehouse 
fChem. l^^ews, xxvii, 189). 

The following modificatiou of Fleitmann’s test is given as more usefhl 
and delicate than the usual mode of working. Place the solution in a 
long test-tube, and drop in a small piece of caustic soda about tbe size 
of a pea, also a piece of aluminium about a quarter of an inch in length 

S r one-eighth of an inch in breadth, and cover the tube with a piece of 
teriug-paper, which has been moistened with solution of silver 
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nitrate. If tlie soda does not at once act with energy on the alnmi- 
ninm, warm gently and set aside for a short time. If arsenic be 
present, the silver nitrate will be blackened, but this will not take 
place if antimony alone be present. Should there be some quantity of 
arsenic, the whole solution will become of a dark brown colour, leaving 
a stain on the tube, owing to the separation of arsenicum ; but with 
antimony alone a few black flakes, settling into a heavy black precipi- 
tate, are observed, the solution remaining colourless. 

This test is so delicate that 0*0075 of a grain of arsenious acid, 
dissolved in soda and diluted with water to 250 grains, prQduces a 
perfectly characteristic reaction on the paper, the solution, however, 
remaining colourless. 

J. B. 


Testing Hydrochloric Acid for Arsenic. By J. B. Ostbb 
(Zeitschr. anal. Chem., ad, 463). 

Boil with strips of pure tin-foil, and leave the liquid to cool. A trace 
of arsenic colours the liquid and stains the tin. The presence of ferric 
chloride produces somewhat similar appearances. 

B. W. 


Detection of Traces of Arsenic and Phosphoras in Toxico- 
logical Researches. By G. Keubaueb (Zeitschr. anal. Chem., 
xi, 477). 

AasBisrioirs chloride is separated by Marsh’s process. For the extrac- 
tion of phosphorus, carbon disulphide is preferred. 

T. S. 


Detection of Arsenical Pigments in Carpets and Paper. 

By H. Hager (Zeitschr. anal. Chem., xi, 478), 


A READY but untrustworthy method. 


T. S. 


. Arsenic in Green-tinted Envelopes, By A. Togel 
(N. Report. Pharm., xxii, 166). 

The author has found arsenic in green-tinted envelopes bought in 
Munich. These were apparently coloured with Schweinftirth green. 
A most convenient way of detecting arsenic is to dissolve in nitric 
acid the flakes left in Marsh’s apparatus, add silver nitrate, and 
neutralise with ammonia, when silver arsenate is precipitated. Copper 
is readily found ly treating the pigment with hydrochloric apid and 
adding a drop of solution of ferrocyanide of potassium, when the 
characteristic red-brown precipitate appears. 

0. R. A. W. 
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On the Precipitation of Magnesia, By Dr. Mohr 

(Zeitsclir. anal. Ciiein., xii, 36 — 38). 

MiCEOCOsaiic salt is found to be a mncb better precipitant for magnesia 
than simple soditun phosphate added to an ammoniacal solution. The 
precipitate comes down crystalline at once, and may be filtered off 
immediately. 

The precipitate produced by sodium phosphate consists at first of 
magnesium phosphate, which only slowly becomes crystallme by ab- 
sorbing ammonia and water. Heat accelerates this change. 

The author believes that ammonia exists in solution as HHs, and 
must be converted into KHoO before combining with the precipitate. 
He refei*s to the parallel case of the non-precipitation of a calcium salt 
by ammonium carbamate, which he explains in the same way. 

M. J. S. 

On the EstimatiotL of Manganese by Weight. By E. Fresenixts 
(Zeitschr. anal. Chem., xi, 413 — 427). 

Ie this paper the autlior examines the various methods used and pro- 
posed for the precipitation of manganese from solution. Exactly 
known quantities of the metal were t^en for each experiment, and the 
weight of the precipitate obtained was controlled hy determining the 
quantity left in the mother-liqnor and wash- waters. 

Guyaid’s method of throwing down the manganese as dioxide by 
addition of an excess of potassium permanganate was first tried, and, as 
might he expected, gave results considerably too high. W. Qibbs’s 
method of precipitatiug hy oxalic acid in presence of an excess of 
strong alcohol, and washing with nearly absolute alcohol, gave about 
99 per cent, of the manganese present, th,e rest remaining in solution. 

W. Gbbbs’s other plan of converting the manganese into phosphate 
of manganese and ammonium hy adding ammonia in excess to the 
boiling acid solution containing sodium phosphate, and then washing 
with boiling water, after maintaining the whole for about an hour at 
the boiling-point, gave veiy constant and correct results, especially 
when cold water was used for washing and the quantity of the wash- 
water diminished as much as possible by the use of the sucking filter. 
The phosphate of manganese and ammonia is soluble in 32092 parts of 
cold, and in 20122 parte of boOing water. (The precipitate is ignited," 
and weighed as pyrophosphate.) 

Precipitation as Manganous Sulphide . — The circumstances affecting 
the accuracy of this method were examined, with the following 
results ; — 1. A great excess of ammoma causes the results to come out 
a little too low. 2. Even a great excess of ammonium sulphide does no 
harm. 3. Great excess of sal-ammoniac interferes slightlg with the 
precipitfition. 4. Yellow ammonium sulphide is at least as good as 
colourless. 6. The presence of tartaric acid is of no effect. 6. Oitrio 
acid almost entirely prevents the precipitation of manganous sulphide. 

In estimating the small quantities of manganese left in solution, it is 
custoonary to drive off the excess of sal-ammoniac hy heat, but the 
author found that the latter body carried with it a very considerable 
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quantity of manganese- Hugo Tamings method of precipitating mth 
carbonate of ammonia was the last plan examined, and was found to 
give most excellent results, very little affected by the presence of even 
large quantities of sal-ammoniac. 

0. H. G. 


Examination of the Methods of Water-Analysis. 

By Tiemanit (Dent. Ohem. Ges. Ber., vi, 278 — 28o). 

This is the fbrst part of an account of experiments upon the compara- 
tive value of the methods in use for the determination of the hardness 
of water and of the amount of sulphates, nitrates, organic matter, etc., 
contained in it. 

As regards hardness, the older method of Clark gives more accurate 
results with the soap-test than the modidcations introduced by Boutron 
and Boudet, and by Wilson. 

The quantity of magnesium salts can be approximately found from 
the difference between the total hardness and the results of a volu- 
metric determination of the lime-salts; but i£ accurate results are 
wanted, recourse must be had to the ordinary methods of gravimetrical 
analysis. 

G. T. A. 


On the Properties of some of the most frequently occurring 
Fat Oils of the Vegetable Kingdom with the methods of 
testing and detecting them. By G. Glassneb (Chem. Oentr., 
1873, 57—62). 

The author describes the difference between the diying and non-drying 
oils, and gives a short account of the most characteristic properties of 
the commonest ones. 

The following table gives at a glance the ordinary reactions, and 
will serve for the detection of any of the commoner fe,t oils. 


S T 


VOL. XXVI. 




Teinperatare of liquefaction — 27®. -< 18®. *-• 16 ® to 20®, *-» 16 ®. — 6 °. — 4®. — 6®. 

Centigrade: — Hemp oil. Castor oU. Linseed oil. Sunflower oil. Oil of jBrossica CM of JBmssiea Sesame oiL 

+ 2 - 6 ®, 20 ® to »-» 26 ®. napne, cainpestris. 






































TECHNICAL CHEMISTBT. 


947 
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The Salts employed by Voisin and Dronier^ for the Bichrome 
Battery. By Th. Du Monoel (Dingl. poM. Jour., ccvii, 483 — 
487). 

The inconvenience of transporting the bichrome battery has long been 
felt. Obntanx was tbe first to prepare a solid wbiob should yield a 
solution capable of exciting the battery. The mixture employed by 
him was composed of equal parts of water, sulphuric acid, and 
potassium bichromate, evapoi'ated nearly to dryness. Voisin and 
Di*onier employed chemical equivalents of sodium sulphate, sulphuric 
acid, and potassium bichromate, Na2S04 + 7H8SO4 -t- K2Cr207. The 
use of the sodium sulphate is to solid^ the mixture, and it naay be 
viewed as a conveyer of add. The chromium is deoxidised during the 
action of the battery, the resulting salt being a potassio-sodio- 
chromous sulphate, to which Voisin and Dronier assign a very impro- 
bable formula. 

The proportions by weight are 20 grams of this salt dissolved in 
100 grams water. If the battery is intended for long use, the solution 
should not be too strong, for the mean electromotive power is not 
increased thereby ; yet the stronger the solution is, the more active will 
be the battery. This apparent contiudiction may be ascribed to the 
action of the chrome alnm, which possesses considerable electromotive 
power, resulting from the deoxidation of the chromic oxide. 

The anther finds that Ohntaux’s sand-hatteiy, with the above-men- 
tioned mixture of salts, shows a greater electromotive power, after a 
month, than the ordinary bichrome and sulphuric add. 

The electromotive powers of this battery compared with a Daniel’s, 
is as 1*97 to 1 ; its resistance is about 900 mefres of wire, 4 mm. in 
thickness. 

The cost of an element of this battery is about I5. a year, provided 
the solution he used four times in succession, and the battery be in use 
six hours a-day. The zinc costs about 3^c2. If greater intensity be 
required, and a dronit of less resistance, the cost may have a maximum 
of 3a. 4d, a-year, induding 5|tZ. for zinc, of which 200 grams are 
used. 

Voi&iu and Dronier prepai*e their mixture by dissolving the sodium 
sulphate in the stQphuric acid, with the aid of heat, and gradually 
adding the potassium dichromate. The mass solidifies on cooling, and 
may be cast into moulds. The various reactions take place as foUows : 
— ^i. The oxidation of the zinc. 2. The reduction of the potassium 
diohromate by the nascent hydrogen. 3. Ohromons sulphate is formed 
from the chromic sulphate. 4. The partial liberation of the potassium 
sulphate. 5. The formation of a chrome alum. ^ 

W. R. 
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Testing of Yellow Glass for the Dark-room of Kiotographers. 

Bj Lb Neye Postbe (Dingl. polyt. Joxir., covii, 427). 

A ssTiiL strip of white paper, or of silver wire, placed on a black 
ground, is viewed through a prism, the glass under investigation being 
interposed between the paper and the prism. When yellow glass is 
employed, all blue lines do not disappear; ruby-red glass, however, 
absorbs all the blue and green of the spectrum, showing that it is best 
fitted for the purpose of absorbing the actinic rays, and thereby pre- 
venting chemical action. 

. W. E. 


Sensibility of Haloid Silver Salts to Light under Alkaline 
Development. By H. Yogel (Dent. Ohem. Ges. Ber., vi, 89 — 
92). 

Although of the chloride, bromide, and iodide of silver, the last is the 
most sensitive photographic salt, a mixture of it with the bromide has 
been in use for years, in consequence of the greater sensitiveness of the 
bromide to faint lights, and to blue and green lights. Lea, however, 
some years ago, published a “ dry” process, in which he employed the 
bromide alone, having found it to be the most sensitive to all lights. 
The observed greater sensitiveness of the bromide in this process has 
been attributed by Schultz-SeUack to a lesser degree of sensitiveness 
in the iodide in the “ dry” process, as compared with the “ wet” pro- 
cess, and an unchanged sensitiveness in the bromide. 

The author has investigated the matter, and finds that both in the 
wet and dry processes the bromide is the most, and the iodide the 
least sensitive, when the developer, as in Lea’s process, is an alka- 
line solution (pyrogallol and pota^), the chloride being intermediate ; 
and that the iodide is the most sensitive in white light, and the chloride 
the least, when an acid developer is employed (acidified silver nitrate, 
and either pyrogallol or ferrous sulphate). For shadows and coloured 
lights, the iodobromide is, with an acid developer, the most sensitive, 
but not with an alkaline one ; for the wet process the author finds the 
proportion 5AgI -f AgBr answer best, but for the dry process, Agl •+• 
AgBr. 

E. D. 


Impirovements in Photolithography. (Dingl. polyt. J., ccvii, 

429.) 

Pa.ul uses, in place of the ordinaiy mixture of gelatiu and potassium 
bichromate, a mixture of equal parts of albumin and saturated solution 
of bichromate, with which he prepares the paper of the Autotype 
Company, which is admirably suited to the purpose. After exposure 
the unaltered albumin is dissolved out by means of cold water. By 
tliis method a much dearer and sharper image is transferred to tho 
stone than by the usual methods. 


B. K. 
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Fhosphorescent Substances. By Gr. Seelhokst 
(Dingl. polyt. J., ccvii, 220 — 223). 

The author has prepared a number of substances which exhibit 
phosphorescence. 

1. Green-pTio^horescent . — Strontium thiosulphate is heated for fifteen 
minutes over the bunsen lamp, and for five minutes over the blow- 
pipe. 

2. Blue-Phosphorescent — Strontium sulphate was mixed with a sul- 
phate of unknown composition (prepared by decomposing strontium 
chloride), and the mixture reduced with hydrogen, and heated. 

A number of other substances are enumerated. G*he author states 
that if these substances are mixed with melted paraf&n and the ini 2 .tur 6 
painted on to glass plates, imitations of fiowers, <fec., may be produced, 
which when placed against a black background and illuminated with 
magnesium light, appear very beautiful. 

M. M. P. M. 

Treatment of Dilute Chlorine. By W. Weldoe 
(Dingl. polyt. J., ccvii, 512). 

The dilute gas is passed over milk of lime in a state of agitation, so 
that equal parts of calcium chloride and free hypochlorous acid are 
formed. These products are ti*eated with hydrochloric add, evolving 
all their chlorine in the free state. Instead of lime, certain other oxides, 
and instead of hydrochloidc acid certain metallic chlorides may be used, 
and are farther claimed in the patent. 

W. S. 


On the Separation of Caustic Soda into portions of different 
strengths on passing from the Fused to the Solid State. 
By US’. Glendistnino and A. Edgbr (Chemical News, xxvii, 
199). 

When caustic soda containing water in excess of the quantify corre- 
sponding with that of its hydration passes from the fused to the solid 
state, it separates into portions of different strengths. A drum of 
caustic soda, containing (50*8 per cent, of soda (NajO) and about 0 per 
cent, water in excess of the water of hydration — asshowm by the sample 
taken during packing — ^was cut through its centie transversely to its 
longitudinal axis, and samples taken as follows ; — ^A, from the outside, 
not extending more than 1 inch towards the centre ; B, from a part 
about 5 inches nearer the centre ; and G, from the centre. The radius 
of the drum was 11 inches. The following are the results in per- 
centages of soda (Na^O) : — 

A. B. C. 

06*9 69-7 Gl*6 

The outside, or A sample, invariably agrees closely with the packing 
sample. 

jAnalysis showed that the differences in strength are mainly attribut- 
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able to water, bat also in some measare to cMorides and sulphates, 
these bodies occurring in. largest quantities in the C or centre 
sample. 

The differences in strength, due to separation, will be greatly influ- 
enced by circumstances, e.f/., the quantily of water present, the tem- 
perature at the time of packing, and the size of the drum. 

The separation is deemed to be due to the superior affinity for water 
possessed by the partially fluid caustic soda over that on flie point of 
solidification. 

Ignorance of the preceding facts has frequently caused disputes 
between manufa^urers and buyers as to the strength of the article. 


Process for precipitating Potash in the form of Alnm from 
Colours intended for Roller-printing. By Ernst Sohlum- 
BERGBR (Dingl. pplyt. J., ccvii, 63 — 66). 

It continually happens that crystals of certain potassium salts, such as the 
chlorate, separate from the colours used for printing, and cause damage 
both to the rolls and to the goods. It is therefore useful to precipitate 
as much of the potassium as possible before preparing the colour. In 
many cases this can be done by addition of sufficient aluminium sul- 
phate to form alum, which separates in crystals, leaving but a very 
small quantity of potash in solution, e.y. : — 

6(K0.C105) + 4(Ali0a.S03 4- 18aq) = 2(A.\0,,B0z) 4* (KO.SO., 
4- 24aq) 4- AlaOs.OlOs).’^ 

To carry this out practically, dissolve 100 grams of potassium chlo- 
rate in 2-50 grams of hot w’ater, and 362 gi’ams of aluminium sulphate 
in 181 grams of water ; leave both solutions to cool till they begin to 
crystallise ; then mix, stir till cold, and strain off the crystals of alum, 
which amount to about 72 per cent, of the theoretical quantity. The 
aluminium chlorate so obtained has a density of 1 18" (22° 13eaum6) ; it 
is sh'ongly acid, and dissolves large quantises of gelatinous alumina, 
losing at the same time a great part of its acidity, and its tendency to 
decompose by heat. Red prussiate of potash treated in the same way 
gives a solution of aluminium ferricyanide, which is also strongly acid, 
and capable of dissolving much alumina. 

0. H. a. 


The Preparation of various Chlorates by help of Almniniimi 
Chlorate. By Brandt (Dingl. polyt. J., covii, 67 — 69). 

ScHLTTMBBSGER having showu how to prepare aluminium chlorate, it 
becomes easy to prepare the chlorates of all bases which will precipi- 
tate alumina, those of ammonia, lime, baryta, soda, or aniline, in a 
state of sufficient purity for the printer. The aniline chlorate so pre- 
pared is eminently adapted for the preparation of aniline black. 

C. H, &. 

• Sits read eXCiO^ + 4Al2(S0^3 = Ab{010s^. + 
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Colours of Bricks. 

By H. Seger (Dingl. polyt. J., ccvii, 378 — 387). 

The author considers : (1) the colour of the mass of the brick, as seen 
by the firactnre. The chief colouring ingredients are iron and man- 
ganese oxides. The former prodnces in the brick colours varying 
from light red to red-black, dependic^upon the amount of the iron oxide 
present,, and also on the temperature to which the bricks are heated. 
If calcium carbonate be also present, silicates of iron, aluminium, and 
calcium are produced on heating, the colour of which changes as the 
temperature increases, from light red to yellow, then^to flesh colour, 
and eventually to yellow or yellowish green. Manganese oxide is 
generally present in quantities so small as not materL^y to influence 
file colour of the bricks. 

(2.) The colour* of the brick near the exterior, in as frr as this differs 
from the colour of the mass of the biick. 

The colours here are much more nncertain than those of the mass of 
the brick. They ai*e easily affected by fche temperature, the gases from 
the fuel, &c- The surface of the brick often shows stiipes or blotches of 
a red colour, while the inner part is yellow. These marks arc caused 
by there being an iusuffiLCiency of lime to combine with the silicic acid, 
and so to form a silicate which can take np the greater part of the ferric 
oxide. The gases from the fuel, especially if coal is used, contain 
more or less sulphuric acid, which combines with the lime, thus filing 
it as gypsum. 

(3.) Substances derived from foreign sources sometimes cause the 
outer part of the bricks to be marked or coloured. These substances 
are either soluble salts formed by the action of the wash- water upon 
the clay (especially when this contains sulphates or chlorides), which 
remain on the bricks when these are dried, or they are part of the ashes 
from the fum^e which are canght up by Ihe wet surfaces of the bricks 
and are there flxed on drying. 

(4.) After the bricks have been employed for building purposes, 
marks sometimes appear on their exteriors. These are caused either 
by the action of atmospheric moisture on soluble salts in the bricks, 
especially sodium bicarbonate, sodium and magnesium sulphates and 
chlorides (the presence of these salts being due to insufficiency of 
burning), or by the growth of small vegetable organisms on the bricks. 
These vegetable growths seem to conflne themselves to light-coloured 
bricks ; no sufficient means for their removal is yet known. 

M, M. P. M. 

Fire-resistmg Power of various Clays, By Carl Bisohop 
(Dingl. polyt. J., ccviii, 61 — 57). 

The author shows by a number of experiments, that when fireclays 
are ground to fine powdei*, mixed, when slightly moist, with varying 
amounts of powdered glass, made up into small cylinders, dried, and 
exposed to the action of heat, ceri^n days become fusible at much 
lower temperatures than othei's. 

That clay which may be mixed with the largest per cent, of glass, and 
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yet remain infusible at a bigb temperature, is found to be, in practice, 
the best fire-resisting clay. Even small differences in the fire-resisting 
powers of various c£.ys may thus be readily detected. 


Fireclays from Camiola. By A. Patera 
(Dmgl. polyt. J., covii, 219). 

Two clays were examined by the author, and both were proved to 
possess good fire-resisting properties. The analyses are as follows : — 


Insoluble in hydroohlorio acid . . 

Hydrated ferric oxide 

„ aluminic oxide 

Lime, &c.. 

Water. 


Ko. 1. 

No. 2. 

94-00 

91-50 

1*50 

2*91 

2*75 

5-25 

traces 

traces 

1*75 

0-34 

100-00 

100-00 

M. M. P. M, 


The so-called Volcaxxic Btiilding Stone. 

(Dingl. polyt. J., coviii, 77.) 

100 CWT. of coal ashes or slags, 16 owt. of hydraulic lime, and 1 cwt. 
of Portland cement are worked together in a mill, and ilien pressed 
into moulds. The stone thus obtained withstands the action of the 
weather very well The cost of preparation is low, and the stone 
possesses great strength. Stone prepared by this method has been 
used successfully in building houses, and the vaults and arches of certain 
churches ; also in the erection of various other buildings. 

W. S. 


Porous Filters, By J. A. Wanklyn 
(Dingl. polyt. J,, cevii, 255 — 6). 

A RUMBER of waters were filtered tJmough siHcated carbon filtei's, the 
amount of ammonia being determined bmore and after filli*alioii. Tt is 
seen that the “free ammonia” increases, while the “albuminoid ammo- 
nia” decreases after each filtmtion. 

These results seem to show that an accumulation of animal matter 
does 7iot take place in the filter. 

M. M. P. M. 


The Copper Process of Hunt and Douglas. By Fii. Wimmbk 
(O hem. Oentr., 1873, 104). 

This process for obtaining copper from its ores is now used in Chili 
and hTorth Carolina. It depends upon the fact that cupric oxide in 
contact with ferrous chloride and common salt, is converted into cuprous 
cMoride and ferric oxide, the former being soluble in tile brine-solu- 
tion. Prom this solution the copper is precipitated by scrap-iron, the 
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ferroTi&oliloride solntioii reinaming being used for treatment of a firesb 
portion of oxidised copper ore. The ore is stirred up in the vats to 
the consistence of mud ; if it is very lumpy and granular, large vats 
shotild be used. The hot cupric chloride solution is allowed to flow 
through covered channels which contain scrap-iron, and through which 
sulphurous acid from the furnaces is passed by means of a jet of steam, 
to prevent formation of basic ferric chloride. If silver be present in 
the ores, it passes into silver chloride, and is dissolved by the brine, 
and may be precipitated by means of copper or potassium iodide. 

The raw pyrites is first broken small, so as to pass through a sieve 
of 20 to 25 meshes to the inch, and then roasted in a reverberatory 
ftirnace with three beds. The treatment of the roasted ore in the 
agitating vats lasts about five hours, and the residue then contains from 
•J- to J per cent, of copper, the original ore containing on the average 
5 per cent. W. S. 


Preparation of Iron directly from its Ores. By P. Tunneb 
(D ingl. polyt. J., ccvii, 387 — 394). 

This paper contains nothing new ; it is merely an historical summary 
of the various methods of iron smelting, with especial reference to the 
processes of Siemens and Banks. 

M. M. P. M. 


Distribution of Carbon in Bessemer-Steel. By B. Belawi 
(Dingl. polyt. J., ccvii, 180 — 136). 

Ip the clean face of a section of rolled Bessemer-steel be treated with 
a dilute mineral acid, it is observed that the acid acts with a greater 
intensity upon some parts of the metallic face than it does upon others, 
the central portions being more strongly attacked than the outer ones. 
By the stronger action of the acid upon the centre of the sectional face, 
the latter becomes covered with a black dust, easily removed by wash- 
ing. By this irregular action of acids, figures are delineated, which, 
with similar .sections, are of surprising regularity. A number of 
samples of steel were treated with acid, as above, and borings were 
taken from the most distinctly marked sections of those parts most 
strongly and most faintly attacked. During the action of the acid, 
hydrogen and carburetted hydrogen are liberated, and separation of 
carbon takes place. This carbon aiises mainly from that which is 
chemically combined in the steel, actual graphite being distinguishable 
in very small quantity only. 

There is a striking difference in the mode of action of acids upon 
rolled and forged iron; by this action the former exhibits a large, 
strongly corroded centre or kernel, with a naiTOw and muqh less 
affected exterior, whilst with the latter the parts more or less 
strongly corroded are mingled iogetlier quite iiTegularly. 

Estimations were now made of the amounts of carbon contained in 
.the samples taken from those parts of a sectional face most strongly 
and also most frintly corroded by acid. The results obtained may be 
illustx'ated by the two following selected examples : — 
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Mean of tvro analyses. 

Oirbon per cent. Carbon per cent. 

faiTif ly corroded portion. strongly corroded. 

Govemment railway iron, 1 0-2863 0*1432 

heavy section j 

Government railway iron, 1 0*3102 0*2147 

light section J 

According to the examples it is evident that those parts of the metal 
poorest in carbon axe most rapidly acted upon by acids, whilst those 
richest therein are more slowly acted upon. 

The specific gravity was observed to be greater in those portions 
where the action of the acid was weakest, and vioe versd. 

Karsten gives the following facts : — ^If hardened steel be treated with 
dilute hydrochloric or snlphnric acids, it becomes covered after a long 
time with a black dnst, nnattracted by the magnet, and leaving no 
residue on ignition. It is therefore pure carbon, formerly chemically 
combined with the iron. In soft steel, the carbon is also chemically 
combmed, bnt its relation to the iron is a different one. This steel 
treated with dilute acids leaves npon its surface a black residue 
of graphitic appearance, readily attracted by the magnet, and famish- 
ing on ignition in the air 80 to 95 per cent, of ferric oxide. Treated 
for a longer time with add, the iron is dissolved, and carbon alone 
remains. This is, therefore, a compound of carlx)n and iron, which 
Elarslen names a polycarburet. 

Percy states that polycarburet existing in the solid iron can be 
decomposed by a red heat, and by sudden cooling the carbon combines 
vdth the iron to a homogeneous metallic mass ; but the polycarburet 
can be reproduced by heating again to a red heat, and then slowly oool- 
mg- 

Karsten further shows that the constitutiou of the polycarburets 
&om the outer and inner mass of the iron is different, and is due to 
the longer continued action of the high temperature upon the inner 
portion of the iron ; also that this (Hfference shows the effort made 
by the carbon to free itself from the iron. 

Grey pig with 7*1839 specific gravity, and 4*028 total carbon was 
melted and poured into a thick iron basin. A portion of the outer lim 
of the mass had a specific gravity of 7*5467 and 5*0929 per cent, 
combined carbon ; the inner kernel, 7*1753 specific gravity, and 3*8047 
per cent, total carboi^ whereof 3*1941 per cent, was graphite, and 
0*6106 per cent, chemically combined. 

The analogy between grey pig and steel is thus evidenced. In the 
sudden cooling it is considered that a great force is developed, tending 
«to press together the separated molecules. By this ^ it is not inevitable 
that the hardened steel should become denser; in fact, the specific 
’gravity sinks with the increase of hardness. It is, therefore, held 
that the sudden cooling fixes in their place the molecules driven 
by the power of the heat, the force set free being unable to overcome 
the rigidity of the mass induced by the sudden cooling. 

This sudden force and its ^Eect upon the combination of the carbon 
in the iron cjan be produced by other means also, viz., by the blow of a 
heavy ha mme r, or by a great pressure under the roller. 


W. S. 
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Millet’s Steel. By F. Gunne r (Bingl. polyt. J., ccto, 316 — 321). 

This steel, maniifactiired by the “ Titanic Forest Steel Works Com- 
pany,*’ is so hard that ordinary steel may be cut with it ; it can be 
worked at a low red heat ; if plunged into water while hot it breaks 
into small pieces ; it may, however, be tempered by slow cooling in an 
oil-bath. 

This steel, according to the author, contains no titanium, but about 
8 per cent, of tungsten, associated with *014 per cent, carbon, and 
*0024 per cent, silicon. A full analysis is not given. 

M. M. P. M. 

Copper-plating of Cast-iron, Malleable Iron and SteeL 

By O. Gaudoin (Dingl. polyt. J., ccviii, 50). 

1. The articles are dipped into a bath of molten copper, over which is 
a layer of powdered cryolite and phosphoric acid. 

2. The artiGles are immersed in a molten mixture of cuprous chlo- 
ride or fluoride with 6 or 6 parts cryolite, together with a little barium 
chloride (which renders the mixture more fusible) contained in carbon 
crucible. 

3. A solution of 1 per cent, copper oxalate with a large excess of 
potassium binoxalate in 10 to 15 parts of water is made, and into this 
the thorougly cleansed articles are dipped. 

By the employment of an electric current in processes (2) auil (3) a 
better result is obtained. 

M. M. P. M. 

Tinning, &c., of Brass, Copper, Iron, dtc., in the Wet Way. 

By C. Paul (Dingl. polyt. J., ccviii, 47—49). 

The zinc or iron articles are immersed in a mixture of 1 part sulphuric 
or nitric acid with 10 parts water ; a solution of copper sulphate or 
acetate is then slowly added. After the deposition of a thin layer of 
copper, the articles are removed, washed, moistened with a solution of 
1 part “ tin crystals ” in 2 parts water and 2 parts hydrochloric acid, 
and then shaken up with a mixture of flue chalk and copper-ammonium 
sulphate, which is prepared by dissolving 1 part copper sulphate in 
16 parts water and adding ammcsiia until a clear dark-blue liquid is 
obtained. 

The articles may now be tinned by immersion in a solution of 1 part 
tin crystals with 8 parts white argol in water. Brass, copper, or nickel 
goods, also iron and zinc articles which have been copper-plated, may 
be silvered by treatment (after thorough cleansing) with a solution of 
14 grams silver in 26 grams nitric acid, to which is added a solution of 
120 grams potassium cyanide in 1 litre water, and also 28 grams flnely- 
powdered chalk. 

Further directions for producing shades of colour on the silvered 
articles are given in the original paper. 


M. M. P. M. 
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On the Eoasting of Pyrites. 

By P. Bode (Diugl. polyt. J., ccviii, ?G). 


A COMPAEISON of the merits of certain forms of j^imace for roasting 
pyrites. 

W. S. 


Improvement in obtaining Hydrocarbons. By J. Toung. 
Patented 28th Febrnary, 1872. (Dingl. polyt. J., ccviii, 78.) 

In order to obtain, in the distillation of coal, bitumen, &c., a greater 
yield of oils, the condensers in which the least volatile products are 
intercepted, are combined with a system of perpendicular pipes or 
shafts, filled with coke, down which paraffin oil is aUowed to flow. The 
vapours escaping condensation in the condensers are absorbed by the 
paraffin oil. 

W. S. 


An Improved Process for Preparing Anthracene. 

By F. Yeesmann (Dingl. polyt. J., cevil, 72 — 76). 

Instead of stopping the distillation of the tar at the point where only 
pitch remains in Sie retort, the operation is driven to the end, so that 
a dense coke is all that remains. In this way it is found that about 
two per cent, of anthracene is obtained from the tar instead of half a 
per cent. The dead oil is separated from the distillate by great pres- 
sure, and the pulverised residue is washed with petroleum spirit (b. p. 
70'* — 90® 0.) and again pressed. The process is patented in England 
and the United States. 

0. H. Gt. 


« Manufacture of Caoutchouc. 

By P. Hasenclever (Dingl. polyt. J., cevii, 174), 

The author’s experiments showed that 40 to 50 per cent, of mineral 
matter was contamed in manufactured caoutchouc from a certain 
manufactory. The ordinary test for the good quality of caoutchouc is 
that its specific gravity he 0*985, and, therefore, that it floats on waicr. 
Cork and sawdust are amongst the substances used to adulterate it. 
The cheaper and poorer caoutchouc may be used not disadvantageously 
as an impervious material for connections of steam and water pipes, &c., 
the large quantity of admixed mineral matter being mther an advantage 
than otherwise. Caoutchouc after long standing in the air becomes 
very hard. 

W. S. 


Preparation of Bed Quick-matches of Gun-cotton. 

By B. Bobttgee (Chem. Oentr., 1878, 107). 

OuiiON is somewhat loosely worked into perfectly dry cords, which are 
introduced into niti'ic acid of ordinary commercial strength contsuned 
in a stoneware vessel, so that the cotton is completely soaked and 



TECJHNIOAL CHE3^IISTRY. 


957 


penetrated by the acid. After this the add is poured off from the 
cotton, and this is freed as much as possible from adhering add 
by squeezing, &c. The cotton twists are now placed in a peiv 
fectly cold rnixtnre of two measures of concentrated sulphuric acid of 
1*84 &p. gr. and one measure of concentrated nitric acid of 1*5 sp. gr., 
so that tiie material is quite covered by the add. It is kept in fiiis 
mixture for twenty-four hours. The vessel in which this operation is 
carried on may be of stoneware or, better, of cast-iron. During the 
operation of steeping, the vessel is kept closed. The cotton is now 
removed from the add, pressed from adhering acid, placed in a 
vessel containing a tolerably strong solution of po^h or soda, and kept 
there till no more traces of liberated carbon dioxide escape. It is 
finally washed well with water until the washings are neutral to test- 
paper, and then moistened with alcohol and again wrung out, when it 
is placed in an alcoholic solution of fuchsine, and then washed with 
water to remove any colour not absorbed by the fibre. The cotton is 
dried at a temperature not exceeding 50° to 60° B., best in a current of 
warm air. 

W. S. 


Baw Sugar of the Third Produce and the Coznmeroial 
Analysis of the same. By 0. Viollettb (Oompt. rend., Ixxvi, 
642—645). 

Molasses exceptionally rich in potassium chloride under some con- 
ditions furnish sugars containing notable quantities of sucrate of 
potassium chloride, G 12 HS 0 O 11 .KOI. A sample from the third crystalli- 
sation, from Limagne in Auvergne, contained 36 per cent, of this sub- 
stance, which, being isomorphous with cane-sugar, cannot be detected 
by the appearance of the sugar. The commercial estimation of the ash 
of sugars by incineration, with addition of sulphuric acid, and the 
deduction of one-tenth the weight of the residue, gives too high results. 

The ash of these sugars of the north of PMmce represents very 
dosely three-fourths the weight of the salts existing in the sugar. 

E. K. 


Manufacture of Acetic Acid. By Buchem 
(F. Bepert. Pharm., xxii, 168). 

The author refers to Dobereiner’s oxidation of alcohol by platinum 
black, and to the circumstance that no Mycoderma Aceti was to be 
found in the contents of a vat for oxidation of alcohol by air, which 
had been in use for 25 years, in order to prove that the conversion of 
alcohol into acetic add is brought about only by the action of oxygen. 
The vinegar plant and allied substances probably act in the same way as 
platinum black. 

0. B. A. W. 

Free Acids in Wine. By Geaegee (Dingl. polyt. J., ccvii, 430). 

The processes of wine-making of Dr. Gall and of Petiot, in which the 
must is diluted with water, cause the introduction of fireo sulphuric 
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and Rydrocliloric acids into the wine, if the water used contains calcinm 
snlpliate or chloride, from double decomposition of these salts and 
po^ssinm bitartrate. These acids, more especially the hydrochloric, 
give the wine a disagreeable taste. Care should therefore be taken to 
nse water as free as possible from these salts, and the author further 
recommends the use of malic acid in place of tartaric in Petiot’s process, 
for the purpose of raising the acidity to the normal standard. 

The process of “ plastering ” the grapes pursued in some districts 
introduces considerable quantities of free snlphuric acid into the 
wine, 

E. K. 


Specific Gravity of Cork. By W. Eollmann 
(Dingl. polyt. J., ccvii, 431). 

CoBES, as frr as possible perfect, gave the numbers *12, *15, *18^ 
and *195. 

B. K 


Pasteur’s New Process for Brewing. 

(Dingl. polyt. J., ccvii, 175.) 

The wort after boiling in the brewing-pan is run into closed vessels, 
frum wbicb all an* is driven out and excluded by a stream of carbon 
dioxide. The vessels are at the same time cooled down, and the fer- 
mentation thns allowed to proceed with exclnsion of air and in the 
cold. 

W. S. 


Zinc Beer Coolers. By H. Vohl (Dingl. polyt. J., ccvii, 511), 

Two samples of beer from the same brewery, and made by exactly the 
same process, were submitted to the author for examination, the one 
which had been cooled in the old zinc cooler hemg blight and clear, 
whereas the other, which had passed through a new zinc cooler, was 
faintly opalescent. Both samples had a pnre and i^sh taste, bnt tho 
second one was objectionable on account of its slight turbidity. 

On analysis the first sample was found free from foreign matter, 
whereas the second contained a trace of zmo oxide, hut how this trace 
of zinc could cause the turbidity is difficult to say. The composition 
of the metdUic plates of the coolers was, however, fonnd to be 
different, that of the one from which the first sample of beer was 
taken being zinc 99*43, and lead 0*44 p. c., whilst that of the one 
which the second vras taken was zinc 98*64 and lead 1*28 p. c. 

It is considered not unlikely that the larger amount of lead in the 
latter case would exert an influence upon the solubility of the zinc 

W. S. 
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Braenix^s ITew Method for Manti&ctiiiiiig BosanUine. 

By A. OouPiEE (Dent. Chem. Ges. Ber., vi, 423). 

Beubnieg has lately published a new method for manTife.ctiirmg 
magenta (see this Jonrnal, 1873, p. 668). This method is, however, 
not new, having been patented by the anthor in 1866. 

0. S. 


Dyeing Wool with Aniline Green. By 0. Laxith 
(Bull. Soc. Ohim. [2], xix, 401 — 4 j03). 

is aniline green, nnlike most other aniline dyes, appears to possess but 
ittle affinity for wool, the anthor proposes to mordant it with electro- 
positive snlphnr precipitated from a bath of sodium thiosulphate con- 
taining a little alum, by the addition of an acid ; sulphur deposited 
from its solution in carbon disulphide, or precipitated from the poly- 
sulphides by an acid, cannot be used; moreover the wool, before 
mordanting, should be cleansed, and treated with dilute hydrochloric 
acid to remove any metallic salts which would otherwise give a brown 
shade, from formation of metallic sulphides. The wool is dyed in the 
usual way in a solution of the green in hot water ; the shade can be 
rendered more or less yellow by the use of picric acid, adding to the 
bath at the same time some acetate of zinc or acetate of soda, accord- 
ingly as a yeUow or a blue green is required. Mixed fabrics of wool 
and cotton can be dyed by mordanting first with sulphur and then with 
sumach. 

O. E. G. 

Flavin. By A. Ott (DingL polyt. J., covii, 322 — 327). 

This article is almost entirely historical. The sam;ples of flavin 
examined by the author contained no tannin or qnercitrin, but a little 
gallic acid. 

M. M. P. M. 


Indnlin Ink. (Dingl. polyt. J., ccvii, 430.) 

CouPiBE and Gollin^s blue-black, known by the name of Indulin, dis- 
solved in water in the ratio of 20 parts to 1,000 of water, forms a 
writing ink of a good colour, which it retains when treated with 
chemical agents. It does not corrode steel pens, and remains liquid. 
This ink is speeiaJly recommended for schools, as it can be washed out 
with water. 

E. K. 

Indestructible Colours. (Dingl. polyt. X, ccvii, 176.) 

One dram of aniline black is rubbed with a mixture of sixty drops of 
concentrated hydrochloric acid and three-quarters of an ounce of 
alcohol. The deep blue solution obtained is diluted with a hot solu- 
tion of one and a half drams of gum arabic in three ounces of water. 
This colour does not attack sted pens, and is iinaffiscted by concen- 
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traied mineral acids or strong alkalies. If the aniline-blact solution, 
instead of being diluted witb gnm-water, be treated witb a solution of 
beWeen a half and three-quarters of an ounce of shellac in three ounces 
of alcohol, an aniline-lake is obtained, which is remarkable for pro- 
ducing a very deep black colour on brass or leather. 


Preparation of Alcoholic Lakes. By A. Mobell 
(Dingl. polyt. J., ccviii, 79). 

Amo^tgst the many spirit varnishes, the gold varnishes are especially 
defective in not adhering firmly enough to a metallic surface. 

To remedy this, pure crystallised boric acid is dissolved in the varnish 
to the extent of half a pai*t in 100 parts of the varnish. Thus improved, 
the varnish poured upon a plate foi*ms a hard glassy coating, so firmly 
adherent and hard as to be impenetrable on scratching with the finger- 
nail. 

The above proportion of boric add must be carefully adhered to, or 
the vamish loses its intensity of colour. 

W. S. 


Alumina Soap as a Lake. (Dingl. polyt. J., ccvii, 178.) 

This lake possesses great flexibility, and is superior to all others in 
being unafiected by a high temperature. Besides being applicable to 
all Hnds of material to be rendered waterproof, this soap in solution 
may bo used with advantage to coat metallic surfaces which have to 
withstand considerable heat. In the air, articles thus coated dry 
slowly ; if exposed to a temperature of 50°, more quickly. To prepare 
the soap, a solution of alum or aluminium sulphate is added to a dilute 
boiling solution of soap, so long as a separation of white hydrated 
alumina soap takes place. The white precipitate is washed with hot 
water to remove adhering saline solution, and is heated to remove water. 
By these means a transparent soap is obtained resembling glycerin 
soap, soluble in warm oil of turpentine in all proportions. The water 
may also be driven off by heating with oil of turpentine. When the 
solution becomes thick and transparent, the lake is ready. For making 
this alumina soap a good yellow rosin soap is the best to use. 

W. S. 


Polishing Paste for Wooden Furniture. 

(Dingl. polyt. J., ccvii, 174.) 

Eight parts of white wax, two parts of rosin, and half a part of Venice 
turpentine, are melted at a gentle heat. The warm mass, completely 
melted, is poured into a stone jar, agitated, and six parts of rectified oil 
of turpentine are added thereto. After 24 houi's, the mass having the 
consistency of soft butter, is ready for use. Before using the paste, 
the furniture should be washed with soap and water, and then well 
dried. g. 
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XXXVIT. — EeseurcTie^ on the Action of the Cooper-Zinc Couple on 
Organic Bodies, 

Part III. On Kormal and Bo-Prupyl Indidrs. 

By J. H. Glad«itoxe, Ph.D., F.R.S., and Alfred Tribe, F.C.S. 

As the iodides of ethyl and of amyl are decomposed by onr copper-zinc 
couple at a temperature below their respective boiling points, we anti- 
cipated that the same would be the case with the intermediate iodides 
of propyl and butyl. As these bodies offer to us isomeric modifications, 
an additional point of interest was included in their investigation. 

In the present paper we confine ourselves to the propyl compounds, 
but hope at some future time to describe the reactions with all the 
butyl iodides, if we are fortunate enough to procure specimens of 
them. 

Action of the Dry Oo^ple on Isopropyl Iodide, 

The isopropyl compound, being the more accessible body, was the 
first examined. Our specimen had a constant boiling point, and seemed 
peifectly pure. 

If it be heated to 50° with a dry copper-zinc couple a fiiint cloud 
appears in the fiask after the lapse of some minutes, and gases are 
evolved. The action proceeds rapidly, and no fui’ther change takes 
place oven at a boiling temperature. 

In one experiment 5 c.c. (8*70 grms.) showed signs of action in 
fifteen minutes, and during the next four minutes 453 c.c. of gas were 
collected and the action ceased, leaving in the flask a body liquid at 
the ordinary temperature and a solid (probably iodide of zinc) which 
it held mainly in solution. When air was admitted to the flask white 
fumes formed in the neighbourhood of the liquid. When this was 
gently heated over a gas flame 424 c.c. of gas were quickly evolved and 
a small quantily of a liquid distilled. This liquid fumed in the air, 
and on decomposition by water gave 0*0C8 zinc oxide, which would 
be equivalent to 0*127 grm. of zinc-propyl. 

In another experiment with the same quantity of isopropyl iodide 
at 50° the action commenced in twelve minutes, lasted six minutes, 
and yielded 425 c.c. of gas. The flask was then heated to 100° and 
kept at that temperature for twenty minutes, but no gas was evolved. 
It was then raised 132° and maintained at 132° — 138° for two hours 
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During the whole of this time gas was slowly evolved, amounting to 
283*2 C.C., while a little liquid distilled. The temperatiii’o was then 
increased, and 81 *6 c.o. of gas and a fuither trace of liquid wore 
obtained. The total gas collected was therefore 789*8 c c. The amount 
of zinc- oxide formed by the decompositiou of the two small portions of 
liquid in the tubes and receivers was *018. The amount of liquid in 
the receiver was certamly more than *033 grm., leading us to the 
belief that a little dipropyl (CbHu) is formed, as there was no iodide. 

As in the course of our experiments on amylic iodide (p. 678 of this 
volume) we found more zinc-amyl produced when the contents of the 
flask were heated ?w vacuo, we adopted the same plan in this instance 
also. 

Another px’eparation was made at 60° and it was then heated to 
132° while the gas was constantly being pumped out. A good deal 
was given off, but also a much larger quantity of the liquid body than 
in the previous experiments. On the admission of air to the receiver 
this liquid was suddenly changed into a light brown solid, with evolu- 
tion of much heat. On addition of water it was decomposed with a 
crackling noise. The oxide of zinc was *644, which, if the liquid were 
zinc-propyl, would indicate 1*01 grm. of that body prepared from 8*7 
grms. of the iodide. 

The gas given off durmg the reaction at 60° was analysed by 
Bunsen’s method, after it had been passed tlirongh a set of bulbs 
containing respectively alcohol and water. When it was treated with 
NTordhausen sulphuric acid the following data were obtained &om two 
different preparations : — 



Volume 

observed 

1 

1 

Tempera- 

ture. 

L._ 

Difference 

of 

Hg. lore! 

Baro- 

meter. 

Vol. at 
Cf 0. and 
Im. 

1. Gas used (diy) 

65 -67 1 

1 18-2 

95 

760 06 

JO -61 

After treatment (dxy). . 

84-86 j 

13-5 

101-8 

758 10 

22-11 

11. Gas used (di->) 

163-1 

8-8 

98 

736 66 

ns-ijfe 

After treatment (dry) . , 

SS-7 

1 9 8 

1 

82-8 

736 66 

62-69 


It appears therefore that the gas capable of being absorbed was per 
100 volumes — 


Expt. I. Expt. n. Meau. 

45*43 vols. 44*65 vols. 44*90 vols. 

A portion of the gas not absorbed by sulphuric acid was exploded in 
the usual way, and the following are the results : — 
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I 1 

Volume 

observed. 

1 

Tempera- | 
ture. 

Difference 

of 

Hg. level. 

Baro- 

meter. 

Vol. at 
0® C. and 
1 m. 

I. Ghs used (moist) I 

2? -15 

■RHH 

422 

763-78 

8*68 

After adding air andlJ 
0 (moist) j 

28^ 39 


165 *8 

768-78 

158*83 

After combustion (moist) 1 

231 *47 


199 

763-78 

132*19 

Aftorabsorpbon of COi 1 ' 
(*7) :/ 

213*14 j 

nn 

220*5 

749 81 

106*67 


This gives tihe following results, whicli are compaa?ed with those 
calcnlated for hydride of propyl : — 


Pound. CsHs. 


Gas burnt 8*68 — 

Contraction 26*64 26*04 


Carbonic anhydride 25*02 26*04 

Another combustion gave nearly the calculated amount of carbonic 
anhydride, but the first contraction exceeded stiU more what was 
expected. The interior of the eudiometer, however, after the explo- 
sion presented an appearance which led us to think that some com- 
bination of osygen with nitrogen had taken place. This of course 
would account for an excess of contraction. 

Some of the gas which had not been treated with sulphuric acid 
was burnt. 



Volume 

observed. 

Tempera- 

ture, 

Difference 

of 

Hg. level. 


Vol. at 
0® 0. and 
1 m. 

Qna used (moist) ........ 

22-37 

11 

416*2 

746-76 

7*11 

After adding air and 01 
(moist) J 

284*49 

10 

167-7 

746-61 

159-36 

After combustion (moist). . 

258*83 

9 2 

180-8 

748-1 

189-61 

After absorption of COsI 
(cbT) / 

235*04 

1 

9*3 

1 

217 

756-66 

117-67 


Tfow if we assume that 100 volumes of this gas contain 45 volumes 
of propylene, as we are warranted to do by previous experiments, the 
7*11 vols. may be supposed to be made up of S’2 vols. of propylene, 
CsHb, and 3*91 vols. of hydride of propyl, CsHe. Calculating from this, 
w'e obtain numbers very similar to those found — 



Pound. 

Calcnlated. 

Gas employed 

.. 7-11 


Contraction 

. . 19-75 

19*73 

Carbonic anbydride . . . . 

. , 21-04 

21*33 

3 u 2 
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It may therefore he conclnded that the gas evolved at 50® is a mixture 
consisting of nearly equal volumes of OsHg and OsHg. 

The gas evolved in the second part of the operation was also ex- 
amined. The amount collected when the contents of tho flask were 
submitted to dry distillation was rather less, as already shown, than 
that collected duimg the reaction at 50®, and when treated with 
Nordhausen sulphuric acid it was found to contain about half its 
volume of an olefine. It would appear therefore that the gas given off 
in the two parts of the reaction is of essentially the same composition, 
and the probable reaction is as follows : — 

r Zn + 2C3H7I = ZilIj + OaHg + OsHb 
^ 2Zn -f- 2C3H7I — Znig Zn(03B[7)3. 

The two reactions go on simultaneously in about equal proportions 
at 50®. 

Zn(C3H7)2 heated to 132® = Zn + GsHg + OaHg. 

Actimi of the Couple on Isopropyl Iodide and Water. 

It was found that this iodide, like those previously examined, is 
decomposed at the ordinary temperature by the couple wet with water. 
The action commences at once. 

In the first experiment with 5 c.c. of the iodide, gas was slowly 
evolved for 48 hours, the temperature varying from ?® to 11®. The 
amount collected was 820 c.c. 

In another experiment, where the temperature was 13® — 16®, 831 c.c. 
were collected in 40 hours. 

The gas thus produced was found to be readily soluble in alcohol 
and to burn with a luminous flame. Two portions treated with 
ISTordhausen sulphuric acid gave an absorption amounting respectively 
to 7*93 and 9*73 per cent. 

After removal of the residuary gas of one of these poi*tions to the 
eudiometei* the following data were obtained : — 



Tolume 

observed. 

Tempera- 

ture. 

Difference 

of 

Hg. level. 

Baro- 

meter. 

Vol. at 

0^ and 
Im. 

Gas used (moist) ........ 

27-85 

12 

413 

773-48 

9*5 

After addiug air and 01 
(moist) J 

416*6 

6^2 

28 


293*3 

After combustiDu (moist) . . 

388 <3 

6*2 

50*6 

754-88 

261*65 

After absorption of COjli 
(*7) Ji 

1 

1 368 6 

1 

9 

74*6 

735-84 

236*28 


which gives the following results, agreeing veiy closely with those 
calculated for propyl hyiWde : — 
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Fotuid. 

OjHs. 

Gas used 

9*5 

— 

Contraction 

. . 28-66 

28-5 

Carbonic anhydride . . . . 

.. 28-37 

28*5 


Action of the Coujjle on Isopropyl Iodide and Alcohol. 

The action of this iodide with alcohol was more rapid than with 
water, as was also the case with the iodides previously examined. 

5 C.C. mixed with 10 c.c. of absolute alcohol were poured npon the 
dry couple, at a temperature of 9°. In four minutes there was an 
evolution of gas, which proceeded so rapidly that the flask had to be 
immersed in cold water, at 7°. Nevertheless in four more minutes the 
action Was complete, and 823 c.c. of gas had been collected. In another 
experiment 5 c.c. of the iodide vrei*e pom*ed upon a couple which had 
been washed with absolute alcohol, but not dried. The temperatoe 
w'as 17°. Evolution of gas commenced in two minutes, when the flask 
was at once immersed in water at 13°. In ten minutes, 885 c.c. had 
been collected. The whole gas evolved in this experiment was 
913 c.c. 

If the propyl contained in 5 o.c. of the iodide were whoUy converted 
into OaHb, it should yield 1150 c.c. of gas. The actual yield, therefore, 
whether in the case of water or alcohol, is considerably less than the 
theoretical, but this probably arises from its solubility in the water over 
which it was collected, and the carrying over of some vapour of the 
iodide. 

Action of Zinc alone. 

As isopropyl iodide is so easily decomposed by the copper-zinc couple, 
it occm*red to us that it might be attacked by zinc alone. On trying 
the experiment with clean zinc foil it was found that no action what- 
ever took place at 60 , though the heat was continued for an hour, but 
that on immersing the flask in boiling water, evolution of gas com- 
menced in eight minutes, and pi*oceeded so rapidly, that in twelve 
minutes more it was complete, and 605 c.c. of gas had been collected. 
The residue in the flask fumed slightly in the aii‘, and when heated gently 
over a flame, it gave off 177 c.c. of gas, and a small quantity of the 
volatile zinc compound decomposible by water. 

For the purpose of comparison, a flask containing 5 c-c. of the iodide, 
and the ordinary copper zinc couple was similarly inunei'sed in boiling 
water. Evolution of gas commenced at once, and in five minutes the 
action was complete, 490 c.c. of gas being collected. 

This illustrates the fact that even when zinc alone is capable of 
effecting a decomposition, the copper-zinc does it at a lower tempera- 
ture, or with greater rapidiiy; also that the decomposition is not 
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identical in the two cases, for the more elevated temperatnro eanses a 
lai’ger proportion of the organic componnd to be resolved into hydride 
and olefine. 

On repeating the above experiment with pure zinc, finely granulated, 
we found that with it also the reaction took place at the boiling tem- 
peFature.* 

The reaction with isopropyl iodide and water and clean zinc takes 
place exceedingly slowly at 20°; when the usual quantities were 
employed, only 35 c.c. of gas were collected in 24 hours. When the 
temperature is raised, the production of gas is greatly increased. 

The reaction with the iodide and alcohol wilh. clean zinc foil at 20°, 
commenced in a few minutes, and the action proceeded rapidly, but not 
so violently as with the couple. With pure zinc granulated, we obtained 
the same result. 

Propyl hydride has been prepared by Schorlemmor (P?m Boy, 
Soe., 1869, p. 373) by the mutual action of isopropyl iodide, zinc, 
hydrochloric acid and water, but the reaction with zinc alone in pre- 
sence of alcohol, seems to ofi^er a better method of preparing thig gas ; 
better, in &ct, than when the couple is employed, as it is more manage- 
able. 

Action of the Dry Coujple on Nonnal Projpyl Iodide, 

We procured a specimen of the normal propyl iodide, which boiled 
almost constantly at 101° , and we found that it was attacked very 
slowly by clean zinc foil, or pure zinc, jven at its boiling point, and 
that it was acted on by the couple very differently from the iso-com- 
pound. 

In the first place 5 c.c, (8 81 grms.) were heated in contact with the 
dry couple for an hour at 50°, the temperature at which the iso-com- 
pound is attacked, but no action whatever took place. A gitnilfl-r 
portion was afterwards heated with the couple, at 80°, in tlie manner 
described in a previous paper {Chem, 8oc, Journitl, ATay, 1873, p. 445). 
In forty minutes dense white fumes were observed in the fiask, but 
they were not accompanied by any appreciable evolution of gas. Tho 
heating was continued for twenty minutes, when the flask was allowed 
to cool, and its contents were washed out with ether. When water 
was added to this solution, a brisk effervescence ensued, and hydrated 
oxide of zinc was thrown down. The amount of zinc-oxido was 1*414, 
which would be equivalent to 2*G36 grms. of zinc-propyl, and that would 
be 67*4 per cent, of the amount theoretically obtainable from 5 c.c. of 
the iodide. 

* This reactioii is the more remarkable, as Schorlommer finds that ibopropyl 
iodide is not decsomposed 1^ sodium, even at the boilmg-poiat. See Proo, Bon, 

1867. p.34. ^ * 
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In a STibseqTLent experiment the same quantity of iodide was heated 
in contact widi the diy couplej by means of a chloride of calcium bath 
at 109°. At the end of ten minutes the return flow of the liquid 
appeared to have ceased, while very little gas — ^not more than 50 o.c. — 
had been evolved. When cool, the organic compound in the flask did 
not crystallise, but seemed, as in the case of the iso- compound, to be 
a liquid body, holding a solid in solution. It was distilled in a current 
of carbonic gas, in the same way as the ethyl compound had been 
diatilled, and a liquid came over, which, when decomposed by water, 
yielded 1*32 gram of ZnO, equivalent to 2*46 grams of zinc-propyl, or 
62*9 per cent, of the possible amount. Yet the distillate contained 
some undecomposed propyl iodide. 

The experiment was repeated with this difference, that after the 
return flow had ceased, which required nine minutes, the flask was 
exposed for another nine minutes to the heat of a bath at 117°. The 
produ<3t was liquid, as before, but the distillate contained no iodide, 
and yielded 1*578 ZnO, equivalent to 2*94 giams of zinc-propyl, or 
7o*2 per cent, of the possible quantity — a larger yield than we ever 
obtained in the case of zinc-ethyl. 

A third experiment was made with a specimen of the normal propyl 
iodide obtained from another source. The result was as befoi'e ; but 
the liquid product was distilled into a weighed receiver, previously 
filled with carbonic acid, and was found to weigh 2*712 grams, or 
()9*3 per cent, of the theoretical amount of zinc-propyl, obtainable 
from 5 C.C. of iodide employed. On i e-distillation, the great bulk 
came over between 146° and As*. 

A prepaiUition was then made on a larger scale, 15 c.c. of the iodide 
wore taken, and three times the usual amount of couple, a two-ounce 
flask being still employed.* When it was heated in a bath at 
109^, the return flow ceased in thirteen minutes, but a tempeiuturo 
of 117° was maintained for twenty minutes more, in order to insure 
complete conversion. There was some gas evolved during the whole 
period, but the production diminished considerably towards tlio end. 
The quantity collected was 290 c.c. When the bath was heated at 
149° distillation commenced, but it was finished off at 182°. The 
flask then contained some reduced zinc, partly in a crystalline form. 
The liquid in the I’eceiver weighed 8*563 grams, or 73 per cent, of 
the possible amount of zinc-propyl. On re-distiUation in a bath, the 
whole passed over between 142° — ^148°, leaving a small residue of 
metallic zinc. 

Zinc-propyl thus produced is probably the same body as that which 
Oahours obtained by double decomposition, though that chemist has 

*■ Two-thirds of the couple was transferred from another flask in which it had 
been prepared, dried, and annealed. 
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not yet published a descriptioiL of it. Oxtr compound is a colourless 
mobile and rolatile liquid, of specific gravity 1'098 at 16° 0., and boiling 
at about 146°, When exposed to the air it takes fire spontaneously, 
burning with a bluish white fiame. If dry air be allowed gradual access 
to it, it is converted into a white solid, which does not fame in contact 
with air, but is decomposed by water, with a crackling noise and 
effervescence, 

1*U885 grm. of the liquid yielded on decomposition mth water, 
0*583 grm. ZnO, giving the following percentages : — 

Found. Oalctilated for Zn 

Zinc 42*98 43*04 

Action of the Co^fjyle on Nominal Frojnjl Iodide mid Waievy or 
AIcukuL 

When 5 c.c. of the normal iodide were poured upon the couple wot 
with water at 13°, gas was almost immediately evolved, but the aoiion 
proceeded very slowly. In about 84 hours it ceased, when 884 c.c. 
were found in the receiver. The temperature had varied from 13° to 
19°. This gas was not diminished in volume by treatment with Nord- 
hansen sulphuric acid ; it dissolved readily in alcohol, and burnt with a 
very luminous flame. 

When 6 c.c. of the normal iodide were poured upon the couple wet 
with absolute alcohol at 16°, evolution of gas commenced in twenty 
minutes, soon after which the temperature of the flask rose considerably. 
The action was complete in 45 minute, when 766 c,c. had been col- 
lected, but some iodide had distilled over unchanged. 

In another similar experiment the action commenced in 28 minutes, 
when the flask was at once immersed in water at 1?°. Gas was evolved 
for about 24 hours, when 868 c.c. had been collected. 

The amount of gas, as usual, fells short of the quantity possible on 
the supposition that the propyl passes over entirely as the hydiido, 
CJBCs, viz., 1161 c. c., but it shows at least that the gas obtained corre- 
sponded to 2 volumes. 

Gom^arkoti of Besults, 

This inquiry has added to the evidence already existing of* the com- 
parative instability of the iso-propyl compounds. We have noticed 
the following points of contrast : — 

The iso-propyl iodide is rapidly decomposed by zinc alone at its 
boiling point, 89°, while the normal propyl iodide is decomposed very 
slowly by zinc alone at its higher boiling point 101°. 

* It was found that zinc-propyl was rendered not spontaneously inflanunable by 
admixtuGte with a little less than 3 per cent, of propyl iodide. 
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The iso-compound is decomposed by the copper-zinc couple at about 
60° ; the normal compound at about 80°. 

In this decomposition about balf of the iso-compound is split up into 
permanent gases ; Httle, if any, of the normal compound is so split up. 

The resulting liquid in the one case (zinc-isopropyl?) is scarcely 
volatile ; that in the other case (zinc-propyl) rises easily in vapom-, 
notwithstanding its high boiling point. The first is decomposed at 
about 132°, giving mainly gases and metallic zinc : the second distils 
over unchanged at a higher temperature. 

The reaction between the propyl iodide and water, or alcohol, with 
the couple, takes place much more rapidly in the case of the iso-com- 
pound than in that of the normal compound ; whUe an olefine makes 
its appearance during the decomposition of the first, but not of the 
second. 

On comparing these results with those previously obtained with the 
ethyl and amyl compounds, it is evident that it is the normal, and not 
the iso-propyliodide that is acted upon m an analogous manner. The 
main dilferonce perhaps is that there seems to be no crystalline propyl- 
iodide of zinc, but that the reaction is mainly, if not w^’holly — 

2C3E17J 22 !in = Znl 2 -h Zn (GsS?)^. 

Additlmial Notes on the Ooiijple. 

In performing these experiments with 6 o.c. of liquid, we have em- 
ployed zinc foil having a surface of about 260 square centimeters on 
each side and weighing about 9 grams. It is crumpled up and tom to 
pieces just so as to introduce it into thefiask, and leave irregular spaces 
between the different pieces. After treatment with copper sulphate, 
the zinc sulphate produced should be thoroughly washed away; and 
paiticular attention should, of course, be paid to the purity of the 
alcohol and ether with which it is dried, for any deposit on the surface 
would be highly injmuous. In drying the couple in a stream of carbonic 
acid it has been found convenient to heat it till the zinc begins to 
soften, not melt; on cooling, the zinc will be found to be annealed, and 
may be gently pressed to the bottom of the flask. 

It has been suggested to us that zinc foil necessarily contains some 
quantity of lead, and that this may have an important bearing on the 
reaction. Specimens of zinc from various sources have, therefore, 
been examined, and have given the following percentages of lead : — 

Zinc foil used for couple* 0*96 and 0*93 per cent. 

Granulated zinc, commonly used in our labo- 
ratory 1*13 per cent. 

^ Supplied by Meesrs. Ho pkin aud Williams. 
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Granulated zinc from Dr. Frank- 
land’s laboratory 0'96 per cent. 

Ordinary sheet zinc 0*89 „ 

It appears, therefore, that the zinc foil contains no more lead than the 
foim of zinc which has been usually employed, and we have no evi- 
dence to show whether the presence of one per cent, of this metal is 
favourable or unfavourable to the action of the couple. 

A comparative experiment was made with 18 grams of granulated 
zinc on which copper had been deposited in the same manner as before. 
It gave with normal propyl iodide the same reaction as the couple 
made of foil, but much more slowly. This supeiiority of the foil 
depends doubtless on its presenting so large an extent of sui*faco in a 
given cubical space, and therefore forming so largo a number of small 
circuits between the two metals and the liquid. 


XXXVin. — On Gymene ffom Different Sources Optiecdly Considered, 

By J. H. Gladstone, Ph.D., F.B.S. 

Dk, C, B. a. W eight (Journ, Gliein, 8oe., 1873, p. G86), has lately 
described the preparation of cymene from different sources, and has 
stilted that the different specimens had the same cliemieal properties. 
The following are the determinations of the specific graviiy and indices 
of I'cfiuction of eight specimens which he placed at my disposal, all of 
which had boiling points between 173® and 178°: — 


Source of Cymene. 

lemp. 

1 Sjiecific 
gravit}’. 

1 Eefracthe index. 

A. 

D. 

n. 

Cumiuin oil 

1(3° 

0 *8560 

l-JSl'J 

1 * 1001 

1 -rars 

Pre-existing in turpentine 

16° 

1 0*8o55 

1*1775 

1 -4S31 

1*5111 

„ nijn^ticcno ...... 

16° 

1 0*8630 

1 *4709 

1*1876 

1 *51 15 

Prom hesperidene dibramide, I . . 

13^ 

1 U •8(»05 

1 1835 

1*1916 

1 *5196 

99 99 II . . 

15 *5^ 

0-S63S 

1-4831 

1 *4909 

1 *3187 

Prom c»mx)lior by PCh 

16 

0*8621 

1*1852 

1 *1933 

1 *5218 

Prom myristicol b^ ZnClj 

11 

0*8121. 

1*1706 

1*4776 

1 *51)21 

PCI. 

13= 


1*4815 

1 *4888 

1 *5172 


From these numbers may be deduced the following optical data ; 
the specific refractive energy and refraction equivalent being calculated 
for the line A, and the specific dispersion being the difference between 
the specific refractive energies for A and H. 
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Source of Oymene. 


Cunmun oil 

Pre^sisting in turpentine . * 

„ _ myristicene 

From hcspeiidene dibromide I . , 

» JJ M II . . 

From camphor bj PCls 

From myn&ticol by ZnCl^ 

» „ PCls^ 


Specific Re- 
firachve Energy 
for A. 

Specific 

Eispersiou. 

Refraction 
EquiTalent 
for A. 

0*6623 

0*0414 

76-3 

0 *5581 

0*0393 

74-7 

0*5561 

0*0401 

74-5 

0-5619 

0*0419 

7S-3 

0*5596 

0*0409 

75-0 

0 6628 

0 *0424 

75-4 

0*6586 j 

0*0374 

74-8 

0 *5596 

0*0404 

75-0 


These nnmbers are practically identical; they agree in fact as closely 
as values derived from different specimens of the same substance 
usually do. The optical data for cymene may be expressed by the mean 
values — 


Specific refractive energy 0*5599 

Specific dispersion 0*0405 

Befraction equivalent 75*0 


The interest of this observation does not lie in the fact that a given 
hydrocarbon can be prepared from a number of other bodies, but in the 
fact that cymene — a member of the aromatic series — can be prepared 
fix>m bodies which have no manifest relation to that series, and still 
more in the light that is thrown by that circumstance on the optical 
properties of cai-bon. 

It was pointed out by me in a communication to this Society (Joum. 
Ghet/h. Soc.f 1870, pp. 107 and 147), three years ago, that every member 
of the great group of aromatic hydrocarbons and their derivatives, 
which had been examined optically gave a refraction equivalent higher 
by () or 8 than the number deduced from the values previously assigned 
by Landolt and myself to carbon, hydrogen, oxygen, chloidne, &c. 
It was also pointed out that aU these bodies had a great dispersive 
power. This increased retardation of the rays of light was attributed 
to something analogous to a change of atomicity, or more precisely to 
the fiict that the whole of the carbon atoms were not combined with 
two atoms of hydrogen or one of oxygen. 

Now cymene, CioHu, belongs to this group. It becomes interesting, 
therefore, to inquire whether cymene can be prepared from substances 
which do not belong to the group, and if it can, whether it always 
exerts the same superior retarding influence on light. * 

W right’s experiments, and the table given above, answer both these 
questions in the afi&rmative. 

Camphor, OioHitO, is not allied chemically to the phenyl compounds, 
and its refraction (as determined from its solution in alcohol) indicates 
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only tlie ordinary value 5 for carbon. It bas also a comparatively 
small specific dispcrsionj 0*0224. !Nevertbeless the cymene derived 
from it gives evidence that some of the carbon is changed into what 
may be termed a snper-retardant condition, for OioHu would otherwise 
have a refraction equivalent of only 68*2- 

Hesperidene, the hydrocarbon from orange oil, like every other 
member of the isomeric gronp OmHie, has a refeaction higher than that 
calcidated from the ordinary values, but not so much higher as is the 
case with cymene and its congeners. It liappens to be abont the most 
refractive of all the essential oils examined, the addition being 4*0,* 
more than half that required by the phenyl group ; while the specific 
dispersion is also intermediate, namely, 0*0330. This high refraction 
might be accounted for, if we supposed all these essential oils to be 
mixed, as some of them are, with a considerable amount of cymene ; 
but that appears not to be the case with hesperidene, and there can 
certainly be no cymene in the polymeric group of the codrenes, CisHm, 
which distil only at 250° or 260°, and nevertheless all exhibit tho same 
moderate increase of refractive power. Yet W right, by decomposing 
the bromine substitution compounds, has succeeded in converting not 
half, buG the great bulk of the hesperidene into cymene, and the 
refraction and dispersion are exalted in the process. 

Myristicol has probably a high refraction, though the specimens 
examined were never free from cymene and pei'haps other substances. 
Indeed, Wright’s recent researches have more than confirmed my 
former observations that this body is subject to change during distil- 
lation, and that it is always mixed with some amount of a hydrocarbon. 
I accept his formula, CioHisO, on the strength of the reactions by 
which the compound is split up into cymene and water, although 
neither his analyses nor mine agree well with either OioHibO or CioHiiO. 
An additional argument in favour of the high refraction of myristicol 
may be derived from the I’efraction of its polymeride, which, as it was 
distilled above 265°, mnst have been free from cymene. The following 
observations were made on Wright’s specimens : — 


Temp, of 


Rcfraetire indieofl. 


paiation. ^ 

expt, 

1 

op. gr. 

A. 

D. 

H. 

212 C.— 218 ® 

24° 

o-wo? 

1 •4.107 

1 -4822 

1-5028 

266° —285° 

25= , 

U'9966 

1-4938 

1 *5010 

1 -5320 


Fi-om which may be calculated the optical data — 

» Both my original specimen, and that from whieli Wright prepared tho 
oymene, indicate this. 
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Boilmg point of preparation. 

Specific refrac- 
tive energy. 1 

Specific dis- 
persion. 

Refraction 

equivalent. 

212®— 218° 

0-5057 1 

1 0-aS75 1 

0-0288 

0 *0363 

76-8 

75-6 

265°— 28S° 


Yet the difference i& not great after all between 75*6 and 73*7, the 
refraction equivalent of CioHjeO, calculated from the normal values of 
its constituents. 

As the camphor, hesperidene, and mpisticol from which these 
specimens of cymene were derived all rotate the plane of polarisation, 
it was interesting to observe whether this optical property was carried 
into the new products, and also whether any of the cymene pre- 
existent in the other oils exhibited this phenomenon. It was found 
not to be the case in any instance ; the cymenes were all without action 
on the polarised ray. 

Nevertheless, it should be borne in mind that this property of 
circular polarisation does not seem to depend in anv way upon ultimate 
composition, but upon some peculiarity of internal structure ; and the 
fact that two substances are isomeric or polymeric is no ground what- 
ever for expecting that they should affect the plane of polarisation 
similarly. 

The phenomena of refraction, on the other hand, are profoundly 
connected with the ultimate composition of bodies, and the observations 
recorded above seem to afford additional evidence that tlie super- 
retardant power of such compounds as cymene arises from some of the 
carbon atoms being combined with less than two atoms of hydrogen, 
or an equivalent amount of some other element or group of elements. 


XXXIX. — On the Influence of Pressure on Fennenhition, 

Part II. The Inflnenre of Beditced Atmo^iiheric Pressure on the Alcoholic 

Fermentation. 

By Horace T. Brown, P.O.S. 

In the first part of this paper, which I had the honour of laying before 
the Society some months ago, I gave a detailed account of the examina- 
tion of that small proportion of gas, evolved during the progi’ess of the 
alcoholic fermentation, which is not capable of being absorbed by 
caustic potash. 

I showed also how the quantity and composition of this gas is 
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iuRnenced by a reduction of atmospberio pressure, and pointed out 
that, pari passu witb the decrease of pressure, there is an increased 
amount of acetic acid formed in the liquid, even when the presence of 
free oxygen is rigidly excluded. 

The effect of these altered external conditions, however, upon the 
principal pi*oducts of the fermentation, alcohol and carbonic anhydride, 
was not touched upon. It is to this point that I would now call your 
attention. I wish, however, before entering upon the main subject of 
this part of my paper, to refer to my notice of the discovery of nitrogen 
amongst the gaseous products of the alcoholic fermentation of liquids 
rich in soluble albuminoids. This fact, I now find, had been pre- 
viously noticed by Pasteur (Ann, Gliim. Phys., xlvni) during the 
industrial fermentation of beet-root juice. He, however, referred the 
origin of the nitrogen to the ammonia-salts which the fresh juice of 
the beet contains in considerable quantities. My reasons for attribut- 
ing the evolution of nitrogen to the decomposition of albuminoids I 
have already given. 

Since the experiments I am about to describe, on the production of 
alcohol and carbonic anhydride under varying conditions of pressm^e, 
are for the most part comparative, it is necessary at the outset to show 
how nearly concordant results can be obtained by fermenting different 
portions of the same liquid in separate vessels, but with the same pro- 
portion of yeast, and under as nearly similar conditions of temperature, 
exposure to light, &c., as it is possible to place them in. In order to 
determine the limits of experimental error in such cases, portions of 
malt-wort were taken, well mixed with a small poition of yeast, and 
quickly divided into several equal parts, each part being fermented in 
a separate flask, but all being exposed, as nearly as possible, to simihir 
exteraal influences. The following results were obiainod in two series 
of experiments : — 


Table I. 

Perceniaye (by weight) of AlcnJwl Prod'ucetL 

Series I. Senes II. 


A 4*598 2*822 

B 4*637 2*390 

0 4*637 2*310 

D 4*605 2*256 


The fermentations of series I were conducted at a mean temperature 
of 15*5°; those of series IE at 12*5°. In neither case was the 
primary fermentation finished when the distillations were made. 

We se^ from the results tabulated above, that in experiments of 
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this kind, when care is taken to preserve identity of conditions, a very 
close conformity in resnlts is rendered possible. 

Having settled this important preliminary, it will be desirable to 
give an account of the method adopted to carry out the experiments I 
am about to describe. 

The liquid to be fermented, whether malt- wort or a solution of cane- 
sugar, was oarefnlly prepared, boiled for a short time, and quickly 
cooled After its specific gravity had been determined, it was well 
mixed with a small and known quantity of yeast. A correction for the 
alcohol thus added was made at the end of the experiment, the alcohol 
in the yeast being determined in a separate and much larger portion. 

The state of purity of the yeast was, in most eases, previously ascer- 
tained by a mioi'oscopical examination.* Equal poi*tions of the liquid 
of about 100 c.c. each were quickly weighed out, or measured oft. The 
portion to be fermented under ordinary atmospheric pressure was 
placed in a light glass fiask of about 200 c.c. capacity. This fiask was 
connected with a U-tube containing calcium chloride, or pumice 
moistened with sulphuric acid. The carbonic anhydride evolved ft*om 
this portion was always estimated by the loss in weight of the appa- 
ratus at the close of the experiment, the excess of the gas being slowly 
extracted from its solution in the liquid by means of the Sprengcl 
pump. Hydrogen was passed into tho flask at the commencement to 
drive out atmospheric air. 

When the relative proportions of alcohol and carbonic anhy- 
dride have to be determined, I believe this method gives far more 
accurate results than those obtainable by measuring the carbonic 
anhydride evolved, and calculating the amount of gas remaining 
in solution from an assumed co-efficient of absorption for the liquid. 
This latter method, which was the one adopted by Pasteur, is 
scarcely applicable to the fermentation of a larger quantity of sugar 
than woxdd furnish *8 or *9 gram of alcohol or carbonic anhydrido, so 
that an error of eight or nine milligrams in the determination of cither 
of these products would vitiate the results to the extent of one per 
cent. By the method I have here adopted, flrom 5 to 6 grams of 

* I may here state that the very purest yeast never consists excltisively of the 
cells of Sacdkaromyces Cereoisies, CarejEul microscopical examination with a power 
of not less than 500 diameters will always reveal the presence of a few of 
the lactic or butyric ferment. Bacillus suhttlis (Cohn). As long, however, as the 
special conditions favourahle to the production of the lactic fermentation are absent, 
these cells do not materially increase in number. Xu the many hundreds of speci- 
mens of yeast examined by me, I have never met with a sin^e one in which these 
organisms could not he detected by a carefld search. As a rule the somewhat spent 
yeast proceeding from the fermentation of a sugar solution, contains fewer cells of 
the Bacillus than the more active yeast produced during the fermentation of a liquid 
rich in soluble albuminoids, ^.y., malt^wort. 
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alcoliol and carbonic anbydride can be readily determined, whilst au 
error of five or six miHigrams in the final weighings would amount to 
only otip^tenflh jjer cent I beHevo my determinations of the carbonic 
anhydride to be within *1 per cent, of the true amount, a close approxi- 
mation to exactness in experiments of this kind. 

The second part of the liquid, which was to bo fermented under con- 
ditions of reduced pressure, was introduced into a flask similar to that 
figured in Part I of this paper. The lateral tube was connected 
through a TJ-tube, filled with fi'agments of pumice moistened with 
sulphuric acid, with a second U-tnbe containing fragments of caustic 
potash and granular soda-lime. The soda-lime was found necessary to 
prevent occasional stoppages in the tube. This absorption-tube was 
connected with a Sprengel mercury pump, and was carefully weighed 
before being attached to the apparatus, also again at the close of the 
experiment, the carbonic anhydride in this case being estimated directly. 
All joints of the apparatus were a combination of caoutchouc and 
mercury, accidental loss of mercury being guarded against by a layer 
of paraffin. The atmospheric pressure within the fia&k having been 
reduced to the required point, the fermentation was allowed to pro- 
ceed, the two flasks being placed in juxtaposition so as to be equally 
affected by changes of temperature. 

The alcohol was in both cases estimated by distilling the neutralised 
liquids, after washing out the drying tubes, and by carefully ascertain- 
ing the specific gravity of the distillate made up to a certain volume 
The actual amounts of alcohol produced were obtained by calculation 
from Drinkwater’s tables as given by Dupre and Thudichum in 
their work on wine. 

One possible source of error had still to be eliminated ftom experi- 
ments conducted in the manner just described. The liquids to be 
fermented, after being well mixed with the yeast, contain of necessity 
a little air in solution. In the case of the portion feimented in an 
atmosphere of hydrogen at ordinary pressui’cs, this air would only bo 
slowly evolved during the progress of the experiment ; whilst in Iho 
case of the second portion experimented upon under diminished i)res- 
sure, the air in solntion wonld be rapidly liberated when the gaseous 
tension above the liquid was reduced. Pasteur has shown (“ Etudes 
sur le Yin,’' p. 277) that, in the very early stages of the vinous fermen- 
tation of must, the state of aeration of the liquid somewhat influences 
the rapidity of the reaction. It became then of importance to ascertain 
to what extent a total expulsion of the air from such solutions as wore 
used in these experiments would influence the results. In order to 
obtain information upon this point, samples of malt-wort were taken 
and mixed with a small qnantity of yeast, the liquids being well 
a^tated for some time in order to promote complete saturation with 
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au*. !Eacli sample was then divided into two equal portions. One was 
allowed to ferment without further treatment in an atmosphere of 
hydrogen, whilst the other was first exposed m vacuo for some time 
until all air had been completely expelled, hydrogen being afterwards 
admitted to normal pressure. After fermentation for a definite time 
the following results were obtained 


Table II. 

Perc67itage of Alcohol Produced. 

Air in solution. Air expelled. Time of fermentation. 

I 4*390 4*378 2 days. 

II .. 5*284 5*200 6 days. 

The influence of dissolved air in determining the rapidity of the 
fermentation appears, then, to be extremely small after the first day 
or two. 

We may now turn to the comparative results obtained by fermenting 
liquids under varying conditions of atmospheric pressure in the manner 
already described. These are shown in the following table : — 

Table III. 


ITnder ordinary Pressxire. 


Under reduced Pressure. 


r 

No. 

Alcohol in 
grams. 

Carbonic 
anhydride in 
grams. 

Pressure in 
mm. mercury. 

Alcohol in 
grams. 

Ill 

Pressure in 
mm. mercury. 

Mean 

temperature 

*'0. 

Time of 
fermentation. 

Ik 

sis 

I 

5-408 


747 

4-182 



30 

14-6“ 

7 days 

1 -0651 

II .... 

5*581 

— 

WMM 

4*852 

4-822 

77 


3 


1-0650 

ni.... 

5*866 

— 

749 

4*522 

— 

212 


4 


1-0660 

IV.... 

5 -917 

6-833 

718 

3*495 

3*483 

67 

21-0“ 

6 

>3 

1-0650 

V 

4*032 

3*908 

743 

2-781 

2*668 

108 


4 


1-0644 

VI.... 

•8 -348 

3*223 

746 

2-614 

2*584 

190 

13 -S* 

6 


1*0833 

VII .. 



765 

wmiWm 

4*256 

210 

16-6” 

9 


|l*0650 

rani 

1 eso 

1*495 

763 

1-1-17 

1*126 

100 

20-0° 

11 

33 

1-0445 

IX.,.. 

1*426 

1-393 

768 

1-126 

1*110 

30 


9 


1*0388 

X .... 




— 

— 

— 

18-6“ 

7 

33 

1-0358 

XI.... 

t2-697 

2*648 

760 

— 




18 

33 

1*0400 


* The yeast of this exporiment was somewhat old, and consequently less active, 
than that used iu the other cases. The fermentation was, however, with the exer- 
tion of being somewhat slow, perfectly normal. 

t 60 C.C. of the solution were here taken. The fermentation was very nearly 
complete. 
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In experiments I to YII, inclnsive, malt-worts were nsed, wMlst in 
experiments VIII to XI solutions of cane-sxigar were employed. 

A consideration of tb.e results tabulated above inevitably points to 
the conclusion that diminished atmospheric pressure tends to retard in 
a remarhable manner the progress of the alcoholic fermentation. The 
amount of this retardation, however, does not appear to be directly 
proportional to the diminution of pressure, nor yet related to it in any 
simple way. Probably, however, by conducting a series of experiments 
upon exactly similar liquids, at the same temperature, some correlation 
would be observed between actual pressure and alcohol formed. The 
broad fact, however, remains, that under diminished pressure there is 
always less sugar decomposed than during an equal interval of time 
at the ordinary pressure of the atmosphere. 

We have now to consider what quantitative relation the amount 
of carbonic anhydride bears to the alcohol under ordinary circum- 
stances, and how this relation is affected when the fermentations aro 
carried on in a rarefied atmosphere. The following numbers represent 
the vaiying proportions of carbonic anhydride found in the experiments 
already referred to, the amount of alcohol produced being in each case 
represented by the constant number 100, 


Table TV, 


OO3 itb grams. (Alcohol = 100.) 


At ordinaiy Pressure. 

H — 

IV .... 


V 

96-92 

VI .... 

96-41 

vn .... 

98-11 

vni.... 

96-45 

IX .... 

97-68 

X 

99*55 

XI .... 

98-11 


At reduced Pressure, 
99*38 malt-wort. 


99-79 

97- 69 

98- 85 
98-79 
98-16 
08 57 


cane-sugar, 

» 

91 




It will be seen that the amount of carbonic anhydride produced 
from fermentations at ordinary pressures, is, as compared with tho 
alcohol formed, subject to a variation of about 2 per cent. Moreover, 
the interesting fact is revealed that diminished pressure tends to 
increase the relative amonnt of carbonic anhydride, this increase vary- 
ing in the experiments cited from ’5 to 2-5 per cent, of tho alcohol 
formed. 

If the equation of Gay-Lussac — 

OeHiaOe = 2CaHeO + 2OO3 
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were rigidly correct, every 100 parts of alcohol onglit to correspond to 
95*65 parts of carbonic anhydride. 

Pasteur, in an experiment, the details of which are given in his 
classical memoir on the Alcoholic Fermentation, found that during the 
fermentation of about 10 grams of cane sugar, alcohol and carbonic 
anhydride wore produced in the ratio of 100 : 96 09. The difference 
between this last number and that pointed out by the equation of 
Gay-Lussac he attributes to the simultaneous production of glycerin 
and succinic acid, according to the equation — 

490i2HjaOu + 109HaO = 24 C 4 H 6 O 4 + 144Ce>HtOG + 6 OOO 2 

Succimc arid. Gljccnn. 

If it be true that the excess of carbonic anhydride which is always 
found is entirely due to the production of glycerin and succinic acid, 
it is evident that a reduction of atmospheric pressure favours this par- 
ticular reaction. 

In seeking for a sufficient cause to account for the comparatively 
slow progress of the alcoholic fermentation in a more or less perfect 
vacuum, it appeared possible that it might be found in the partial de- 
struction of the tomla cells constituting the parent yeast when they 
were placed under these altered external conditions. It did not seem 
improbable that, when pressure was reduced, the carbonic anhydride 
held in solution by the protoplasmic contents of the cell might be 
liberated with such violence as to rupture the cell- wall and arrest the 
vitality of the organism. To bring this to the test of experiment, por- 
tions of yeast were, on several occasions, placed under the receiver of 
an air-pump, and the air exhausted with considerable rapidity. In none 
of these cases could the slightest difference bo observed when the cells 
were subsequently examined most carefully with the microscope. In 
no case was there any indication of ruptured cell-walls. 

It was now necessary to ascertain whether yeast thus exposed for a 
time i}i mmo is capable of decomposing sugar with as great rapidity 
as before such treatment. To determine this point, some frc&h yeast 
was taken and mixed with distilled water to a thin homogeneous fluid. 
Two portions of this liquid were mpidly measured off before subsidence 
could take place, and one exposed for two or throe hours under the 
receiver of an air-pump at a pressure but little above the tension of 
aqueous vapour at the time of the experiment. Bach portion of yeast 
was afterwards mixed with equal portions of a cane-sugar solution, or 
of a malt-wort, and the fermentations allowed to proceed for the same 
length of time. 

The following results were obtained in two such experiments : — 
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Table V. 


Fercentage of Alcohol Froduced, 


Teast not pre- 
viously treated 
in vacuo, 

1 4-068 

n 4-200 


Yeast previously 
treated oi 
vacuo. 


4*128 

4*186 


Nature of 
liquid. 

Malt-worfc (sp. gr. 1*0603) 
Cane-sugar (sp. gr. 1*0388) 


Thus -we see that the functions of yeast as an alcoholic ferment are 
not materially modified by an exposure of some hours i}b vacyuo. The 
only other reasonable explanation of the retarding influence of reduced 
pressure upon the alcoholic fermentation is that the organised ferment 
experiences greater difidcully in re-arranging the atoms of the sugar- 
molecule, owing to the changed physical condition of its environment, 
that, in fact, the sugar-molecule is more stable under conditions of low 
external pressure. 

Sorby, in his Baherian Lecture, on the “Direct Correlation of 
Mechanical and Chemical Forces,” delivered before the Royal Society 
in 1863, concludes, from considerations based upon his own experi- 
ments and those of others, that it is highly probable “ that pressure 
weakens or strengthens chemical afldnity according as it acts against or 
in favour of the change in volume.” That, in fact, when the re- 
arrangement of the atoms due to any reaction taking place slowly 
results in an increase of volume, pressure retards the chemical change, 
whilst the reverse holds good in those cases where there is an actual 
decrease in volume. 

In order, then, to ascertain whether the foregoing results tend to 
increase confidence in the general application of Sorby’s hypo- 
thesis, it became necessary to estimate the change in volume whicli 
takes place in a liquid submitted to the alcoholic foimentation. For 
this purpose 103*7628 grams of a solution of cane-sugar, having exactly 
the specific gravity 1*03601, were fermented with *565 gram of pre- 
viously wa^ed and partially dried yeast containing 21*14 per cent, of 
dry matter. The specific gravity of the diy yeast determined in 
another portion was found to be 1*614. The solution was fermented 
for seven days at a mean temperature of 18*3°, and at the ordinary 
atmospheric pressure. The loss in weight was determined after 
expelling the excess of carbonic anhydride as in the other experiments, 
and the liquid was filtered from the yeast, which was washed, dried at 
100®, and weighed. The specific gravity of the clear liquid was de- 
termined with great care, and also the alcohol produced. Assuming 
the specific gravity of the yeast le£t after the experiment not to differ 
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from that originally used, we have here all the data necessary for a 
calculation of the change of volume undergone by the liquid during 
fermentation. The following are the results of the eaeperiments : — 

Before fermentation — 

"^olume of sugar solution 99*723 c.c. 1 qoO*'*61 

„ water introduced with yeast ‘438 „ / 

„ yeast used (‘117 gram) .... -077 „ 

Total volume 100*238 „ 

After fermentation — 

Volume of liquid 99*882 o.o. 1 99.933 

„ water retained in drying tube *056 „ / 

„ Yeast (*1685 gram) *111 „ 

100*049 „ 

Thus we see a decided contraction in volume has taken place, amount- 
ing in the whole mixture to *189 c.c., but in the liquid portions alone 
to *223 0 , 0 . 

No doubt some portion of this contraction is due to the conversion 
of cane into invert sugar; but since at the end of the experiment 
there was stHL cane-sugar left in solution, and the total contrac- 
tion that could possibly arise from an inversion of the whole of the 
sugar could only amount to *189 c.c., it is evident that the transforma- 
tion of sugar under the action of the alcoholic feiment is attended, 
when the evolved gas is left out of consideration, with a condensation 
of volume. 

It is easy to show, on theoretical grounds, that such a contraction 
must take place. Let us take, as a hypothetical example, the complete 
fermentation of 100 c,c. of a solution of invci*t sugar, containiug 
10 grams of dry substance. Let it be supposed that at the close of the 
experiment, when the whole of the sugar has been fennonted, there is 
just the same amount of yeast found as was originally used. The 
possibility of such a case has been fully shown by Pasteur. Now the 
10 grams of invert sugar will, according to Pasteur, furnish on com- 


plote fermentation : — 



Alcohol 

4-846 

grams. 

G-lycerin 

•322 


Succinic acid 

•061 

1-184 

Undetermined matter • • • • 

•123 


Tho specific gmvity of invert sugar in solution being 1*025, the 
10 grams will occupy a space of 6*153 c.c. Qlycenn was found by a 
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direct experiment to have a spedfio gravity wlioii in solution of 1*295. 
The imdetennined matter, including the small amount of succinic acid 
hs assumed to have the same specidc gravity in solution as tho sugar 
from which it is produced. 

The volumes before and after fermentation, in tho case wo have 
imagined, will then be represented as follows : — 

Before fermentation (at 15 ‘5° 0.) — 

Volume of 10 grams invert sugar in solution .... 6*153 c.c. 

After fermentation (at 15*5° C.) — 

Volume of 4‘8jIj6 grams of alcohol 6*104 c.c. 

„ *322 gram of glycerin *248 „ 

„ *184 gram of buccinic acid and uiidO" 

termined matter *113 „ 

6*465 „ 

Contraction due to hydration of alcohol *403 „ 

Total volume after fermentation 6*062 „ 

There vriU consequently be a total contraction of *091 c.c. which 
amounts to 1*47 per cent, of the volume occupied by the sugar fer- 
mented when held in solution. Thus we see that both experiment and 
theory point to there being a decided contraction in volume during the 
alcoBolio fermentation, a result which brings the phenomena attending 
this particular fermentation under reduced pressure into conformity 
with the law of Sorby already enunciated. 

A word still remains to bo said upon the remarkable incroa&e of 
acetic acid, in liquids undergoing the alcoholic fermentation under 
reduced pressure. 

I am now able to speak with greater certainty upon tho origin of 
this acid than I was in Part I of this paper. In Exp. TZ, Table 111, iho 
acetic acid present in that portion of the liquid fermented iu ILo 
ordinary way was too small in quantity to be determined, whilst in tho 
second poi-tion of the same liquid, fermented at a pressure of 30 mm. 
of mercury and out of contact with free oxygen, the acetic acid 
amounted to *172 gram. The ratio of the alcohol to the carbonic 
anhydride in this experiment was 100 ; 98*57. If the acetic acid pro- 
dneed is assumed to have proceeded from subsequent oxidation of 
alcohol, tins ratio becomes 100 : 88*03; an impossibility if tho alcohol 
has b^n derived from the sugar according to the generally rocoived 
equations. We are thus driven to the conclusion that acetic acid has 
been produced in this experiment directly from the sugar. It should 
be stated that, as far as microscopical examination could go, this 
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fermentation "was quite normal, there being no indication, as might be 
expected from the absence of free oxygen, of the Mycoderma aceti 
(Saccharomyces mycoderma. Rees). 

Whether the splitting up of the sugar molecule under peculiar cir- 
cumstances, according to the equation — 

CsRiaOe — 3C2H4O2. 

Acetic acid. 

is correlative -with the vital functions of the ordinary yeast-ceUs, 
I cannot at present say ; but it is very certain that no specific organised 
ferment makes its appearance under these conditions. 

It is interesting to note that the decomposition of the sugar molecule 
in this manner is just such a reaction as should, according to Sorby’s 
law, be intensified by a decrease of pressure. That is to say, during 
the change there would be a large inereaso in the total volume of the 
liquid. One gram of invert sugar, for instance, occupies, when in 
solution in lOO c.c. of water, a volume of *015 c.c., whilst the corre- 
sponding amount of acetic acid occupies, under similar circumstances, 
a space of about 1*09 c.c. 


XL. — Otv the Decomposition of Tricahio Phosphate hj Water. 

By Robert Waeington. 

Sbvbeal chemists have remarked that when monocalcio or dicalcic 
phosphate is acted on by water, and especially if they are boiled with 
it, decompobition takes place, and the phosphate splite up into a moi*e 
acid and a more basic compound. Thus, aecoi’ding to Boedekcr, 
dicalcic phosphate is resolved by boiling with water into moiiocalcic and 
tricalcic phosphate. In no case, as far as I am aware, has the for- 
mation of a product more basic than tricalcic phosphate l>eon observed. 
In 1806 I communicated to the Society some researches on the phos- 
phates of calcium (Jouni. Ghem. 80 c. [2], iv, 296), and I then stated 
that when tricalcic phosphate is boiled with water, it is itself decom- 
posed, the solution becoming distinctly acid. It became at once evident 
that the ohseiwations already alluded to dealt only with the eailior 
stages of the action of water on the phosphate. I therefore, as soon 
as possible, commenced experiments to ascertain the ultimate action of 
water upon tricalcic phosphate; the I'esults I now lay befoi^o the 
Society. 



984 


WARINGTON ON THE DEOOIIPOSITION 


The tricalcio phosphate used in the following operations was prepared 
by pouring pure chloride of calcinm into a very dihite solntion of disodic 
phosphate, pins one equivalent of ammonia ; the alkaline phosphate was 
kept in excess during the precipitation. The tricalcio phosphate pro- 
duced was washed by decantation till no chlorine was found in the 
washings. All analyses of phosphates were made, unless the contrary 
is stated, by dissolving an unweighed quantity of the moist phosphate 
in hydrochloric acid, precipitating lime with oxalate of ammonium from 
an acetic acid solution, and afterwards the phosphoric acid with mag- 
nesia ; the relation of lime to phosphoric acid was then calculated. As 
I was dealing with substances containing only lime and phosphoric 
acid, this method was, of course, admissible, and possessed several 


First Series of FIxjperiments. — Tri(^lcic phosphate, prepared as above, 
was analysed, a portion then placed in a flask, and boiled for two hours 
with distilled water. The solution obtained was distinctly, though not 
strongly acid ; it contained very little lime, but a more considerable 
quantity of phosphoric add. The residue was again boiled with a fresh 
supply of water for two hours ; the solution obtained was &r less acid 
than in the first instance. After decanting the solntion, the residue 
was again boiled with ftesh water ; and this operation was repeated till 
the phosphate had been boiled for twenty-four hours, the water being 
changed every two hours. The residual phosphate was then analysed. 
The percentage results were as follows : — 


64-37 26 - 8 ^^ 

. 43 *63 74 13 

100-00 100-00 I 100 00 


Iiime 

Phosphoric acid. . 


Phosphate remaming 
after 21 hours’ 
boiling. 

66 -33 
43 -67 




Tricalrac phosphate contains, theoretically, 51fl9 lime, and 45-81 
phosphoric acid per cent. There is not enongh lime in the first solution 
to form monocalcio phosphate, which would contain (as metaphosphato) 
28*28 per cent. The action of the boiling water has clearly bean to 
diminish the proportion of phosphoric acid in the phosphate operated 

Heeond Series of Experiments.— Aaaiixer ^ecimen of tiicaldc phos- 
phate was treated in the same manner as before, save that the water 

^ ohaj^d every four hours, and the boiling eontinned for forty 
hours. 
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First solution in 
boiling -water. 

19 09 
80*91 

100 00 

The constitutional water of the residual phosphate was in this case 
determined ; the phosphate dried at 100° lost 2*20 per cent, on ignition. 

The results in this series are quite similar to those of the previous 
experiments, the decomposing action of the water being, however, 
pushed a little further. All the above experiments were made in 1866 ; 
the following have been recently completed. 

Third Series of JBxjperimenfs , — ^These were not very successful, owing 
to the distilled water containing a trace of copper, which gradually 
accumulated in the phosphate boiled in it. The boiling was continued 
for twenty hours, the water being changed every two hours ; the expe- 
riment was then prematurely stopped. 


The constitutional water in the boiled phosphate was 2*05 por cent. 

According to the figures just given, the decomposition of the phos- 
phate would seem to be less than in the previous experiments ; it was, 
however, probably nearly as great, as in this case the lime must have 
been to a small extent replaced by copper. 

In the present instance, the quantity of phosphoric acid contained in 
the first extract by boiling water, and also that in the last extract, was 
determined. 300 c.c. of the first solution gave *1485 gram 2Ua0i.Pjj07, 
If we calculate the phosphoric acid as tricalcic phosphate for the sake 
of comparison, we have bore an apparent solubility of tricalcic phos- 
phate of 1 in 4651 of boiling water. The amount of phosphoric acid 
taken up by the water would probably have been still greater, had the 
quantity of tricalcic phosphate operated on home a larger proportion to 
the water ; even this solubility is comparatively very high, being almost 
equal to the solubility of tricalcic phosphate in a 10 per cent, solution 
of chloride of ammonium. Of the last solution, obtained by boiling for 
two hours at the end of the twenty hours’ series, 1000 c.c. gave only 


Pliosphaie taken. 


Lime 54 *95 

Phosphoric acid 45 ' 05 


100*00 


Phosphate remaining after 
20 hours’ boding. 

56*09 

43*91 

100*00 


Phosphate taken. 


Lune 54 *^8 

Phosphoric acid. . 45 *22 


100 00 


Phosphate remaining 
after 40 hours* 
boiling. 

56 69 
43*31 

100 00 
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*0035 gram 2U2O3.P2O7, corresponding to a solubility of 1 of iriealcic 
pliospbate in 65?, 332 of water. Tbe insolubility hero shown is greater 
than I should expect ; I have, however, no second experinient on the 
subject. It is evident, from these results, that the work done by the 
water is nearly all effected in tho earlier stages of its action. 

Fourth Series of Fxjperimeuts . — ^These experiments were mado on a 
larger scale; the boilings were conducted in a capacious Bohemian 
Rask. The proportion of phosphate to water was, in this case, about 
4 grams to 1 li^e ; in the earlier experiments, the proportion of phos- 
phate to water was rather smaller.* 

After the expeiiment had proceeded some time, it was found that when 
the solutions from the later boilings were evaporated nearly to dryness 
in a platinum basin over a spiidt lamp, they exhibited a marked alkaline 
reaction. This was soon traced to the glass of the flask, as, when dis- 
tiUed water alone was boiled in the flask for two hours, the same 
reaction was manifested on concentration. As it might reasonably bo 
argued that the phosphate was partly decomposed by the alkali from 
the glass, an experiment was made with the same phosphate in a silver 
beaker covered by a porcelain dish. The resxdts were as follows ; — 



Phosphate 

taken. 

Boiled 
in silicr 
29 hours. 

Boiled in glass * 

19 hours. 

27 hours. 

50 hours. 

Lime 

Phosphcnc acid 

61-93 

43-07 

66 -J3 

43 37 

56-20 

13-80 

86-11 

43-86 

66-93 

43-07 

100 00 

100-00 

300-00 

100-00 

100-00 


■* An incident of the experiment seems worth recording os a word of wnruiiig to 
others. 

I wished to oscertiun the point at which the watery extract ceased to uontiuii free 
acid, and to this end evaporated from time to time 100 c.c. of the decanted liquor in 
a platinmn bosia, and when concentrated to a single drop tosied it with htuius 
paper. I found, to my surprise, that the wateiy extract after eighteen hours' bod- 
ing, when treated m this manner, still turned htmub paper scarlet. As a matter of 
precaution, I ev.jporated 100 c.c. of the distilled water employed, and found that it 
gave on equally add residue. Some distilled water lindly supplied by Dr. Q-ilbort, 
which had been prepared with great care from rain water, aLo turned litmus paper 
scarlet when evaporated nearly to dryness in a platmum basin. A drop of chloride 
of barium revealed the cause of these perplexing reactions. Tho acid was sulphuric 
add, arising from the ai'gaud gas-ilame over which the basin was supported on a 
wire gauae. When the distilled water was evaporated over a spirit lamp, no reac- 
tion was obtained with chloride of barium, and the last drop of the concentratiou 
had only a fsiCLt acid reaction, probably due to impurities in the methylated spizit 
used. 
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It appears from these figures, that tricalcic phosphate is decomposed 
by water in a silver vessel as effectually as in a glass one. 

The phosphate which had been boiled for 50 hours, contained 
1’96 per cent, of constitutional water. 

By long boiling, tricalcic phosplmte loses its gelatinous character 
and becomes a finely divided substance, subsiding very slowly. No 
ciystalline character was detected under the microscope. The boiled 
phosphate dissolves in acids less readily than tricalcic phosphate. 

There is a considerable uniformity in the analyses of boiled phos- 
phate. Omitting the third expeidment in which copper was present, 
the mean proportion of lime to phosphoric acid in six analyses, is 56*50 
: 43*50, while the determinations of constitutional water range from 
1*90 — 2‘20 per cent. Do these numbers agree with any formula ? 

The proportion of lime to phosphoric acid in apatite is 56*79 : 43*21 ; 
a proportion of lime not quite reached by the mean of these analyses 
of boiled phosphate, but falling within the extremes. Again, if the 
fluoride and chloride of calcium in apatite were replaced by an equiva- 
lent of hydrate of calcium, the compound would contain 1*79 per cent, 
of water, a quantity agreeing fairly with the amount of water found 
in the boiled phosphate. Wo are therefore led to the formula — 

SCas? ^O0.OaOB[2O 

as the one which agrees best with the analyses. Wo have, however, no 
certain ground for concluding that the action of boiling water finally 
results in the formation of such a hydrated oxygen apatite, since we 
do not know what the still further prolonged action of boiling water 
might effect. The boiled phosphates contained also, at least in some 
cases, a little carbonic acid. The phosphate boiled in silver contained 
a trace of carbonic acid, and that boiled for 50 houi*s in glass a much 
more distinct quantity 3 the alkali fi*om the glass had in thi s case 
probably acted as a carrier of carbonic acid to the phosphate. An 
attempt was made to determine the caibonic acid in this latter phos- 
phate by noting the loss of weight it snlTered when fused with bichro- 
mate of potassium 5 the loss obtained was 1*40 per cent. If one eqni- 
valent of carbonic acid were added to the formula of hj drated oxygen 
apatite already given, the compound would contain 4‘20 per cent. ; this 
phosphate evidently, therefore, still held the greater part of its outhide 
lime as hydrate. If further experiments are made upon the action of 
water on phosphates, they should clearly be conducted in metallic 
vessels, and at pressures above that of the atmosphere; the tedious 
character of the action at ordinary pressures, which allows room for 
the entrance of impurities, would probably be in this way obviated. 

If we cannot certainly conclude that an oxygon apatite has in this 
case been formed, we have at least bx*ought before us a reaclioii by 
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wMch. it is extaremely probable that apatite would bo prodacod. If 
water containing fluorides and chlorides should act at high temperatures 
pressures on tricalcic phosphate, it is readily conceivable that the 
removal of phosphoric acid by the water, and its replacement by chlo- 
rine and fluorine, should simultaneously occur, and apatite be thus 
produced in the wet way. 

There is evidence that the decomposing action of water on tricalcic 
phosphate is not conflned to boiling water, but is possessed in a lesser 
degree by cold water. I have prepared a great number of specimens 
of the pure phosphates of calcium, and have been very careful to 
exclude in their preparation all conditions which could give rise to an 
excess of lime, yet on analysis there has been found, almost without 
exception, an excess of hme over theory, the excess being often con- 
siderable. I attribute this to the fact that all the phosphates were 
washed by decantation ; a plan which ensures the thorough washing of 
these bullsy gelatinous precipitates, but at the same time subjects them 
to the prolonged action of large volumes of cold water.* Phosphates 
of theoretical composition are probably obtainable only by conducting 
the washing on a Bunsen’s filter. 

The perplexing irregularities which I have met with in attempting 
to determine the solubiHiy of tricalcic phosphate in cold water arc also 
explained if the action of water on the phosphate is really one of decom- 
position, and not one of normal solution. The solubilities I have found 
have varied from 1 in 3o,000, to 1 in 110,000. Experiments strictly 
duplicate would give perfectly concordant results, but the solubility of 
different specimens of phosphate would vary, and the same specimen, 
when repeatedly treated with water, wonld give decreasing solubilities. 
Now, if my notion of the action of the water is correct, the amount 
of phosphoric acid which water will extract from tricalcic phosphate 
will depend on the extent to which tho phosphate has been already 
acted on by water, and on the relative masses of the phosphate and 
water that are brought together, both which conditions may in different 
experiments greatly vary.f 

With regard to the solubilities of tricalcic phosphate in carbonic acid 
water, and in solutions of chloride of ammonium, which I have already 

• In the case of the tricaleic phosphate prepared for tho last series of experiments, • 
11 litres of water were required to wash 13 grams of phosphate, the washing lastmg 
many days. 

t My own experiments show a much lower solubility of tricalcic phosphate in 
water than has been obtained by other chemists ; probably their phosphates had 
not undergone a long previous washing by decantation. Voelcker, who giros tho 
solubihiy as high as 1 m 12,589, possibly did not employ tncalcic phosphate, os his 
phosphate was prepared by pouring chloride of calcium into difiodic pbospliate, a 
plaa which yields octocalcie tiaphosphate. 
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published, the residts wore all obtained before I "wras aware of the de- 
composing influence of water ; as far as I am able to judge, however, 
tricalcic phosphate appears to have a definite solubility in these solu- 
tions, and is therefore probably dissolved in them unchanged. 

Since it appears that all phosphates of calcium less basic than apatite 
are unstable under the continued action of pure water, it seems probable 
that a more exact examination of natural phosphates would show that 
many phosphates now regarded as tricalcic are in fact of a more basic 
nature. 


XLI . — On a New Tellurium Mimrah 
By J. B. Hannat. 

While examining a very fine specimen of arsenical iron pyrites, I 
noticed on the lower side a small deposit of a metallic-looking sub- 
stance, between which and the pyrites were a few scales of a substance 
like specular iron oxide, only they were rather of a brownish tinge, 
and wanted the brilliant black lustre of specular iron ore. A quali- 
tative examination showed me that the metallic substance was tellu- 
rium, while the scaly substance consisted of tellurium, arsenic, and 
sulphur. The substance contained no water. The quantitative esti- 
mation of the elements was made in one portion, as I had very little 
substance to begin with. The following was the method employed ; — 
A weighed portion of the substance was dissolved in the smallest 
possible quantity of aqua regia, and a few drops of hydrochloric acid 
were added till the tcllurous acid formed was all dissolved, but much 
heating was avoided to prevent loss of arsenic. The tellurium was 
then precipitated by stannous chloride and the metal collected on a 
w'cighed filtei*, then dried and weighed. To the filtrate from the tel- 
lurium, barium chloiide was added, and the sulphur estimated as baiium 
sulphate. In the filtrate the tin and arsenic were precipitated by 
hydrogen sulphide, and the precipitate collected on a filter and washed, 
then transferred to a beaker, and bromine- water added till all the 
arsenic was oxidized. The liquid was filtered to get rid of the stannic 
oxide, and to the filtrate containing the arsenic as arsenic acid, mag- 
nesian mixture was added, and the arsenic weighed as — 
(NH 4 )MgA& 04 H 20 . 

The substance was very easily oxidized by the acid ; in fact it was 
attacked at once with brisk efTervoscence and evolution of red fumes, 
and on warming, aU the tcllurous acid formed soon dissolved. Con- 
tinued heating was of course avoided, as this would occasion loss of 
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arsenic. The precipitate of metallic lellnrium which comes down on 
the addition of stannons chloride is very easy to filter and wash, being 
flaky and slightly crystalline. The analyses yielded the following 
results: — 0*6347 gram of the substance gave 0*2584 grain of metallic 
teUminm, 0*3978 gram of ammonio-magnesium arseniatc, and 1*6453 
gram of barium sulphate. The percentage composition as given below 
agrees almost exactly with the required amount for the formula 
Te2AsaS7, or 2TeS2As2S3. 

Eound. Calculated. 


Tellurium 40*71 40*64 

Arsenic 23*61 23*81 

Sulphur 35*81 35*55 


100*13 100*00 

The agreement of the analysis with the calculated amount is so closo 
that it proves conclusively the constitution of the mineral. As my 
supply of the mineral was very small, and I did not know where to 
obt^ any more, I determined to try to effect its formation by artificial 
means, in order that I might be able fully to examine its properties and 
molecular constitatLon, such as crystalline form, penetrability to light, 
and its conductive power for heat and electricity, as in a mineral of 
this class the investigation of these properties is of the utmost im- 
portance. The methods by which I attempted to form the mineral 
artificially have all given negative results. They were these : — ^1. Heat- 
ing sulphide of arsenic with metallic tellurium. 2. Heating a mixture 
of the elements in the proportion to form tho compound. 3. Heating 
sulphide of tellurium with sulphide of arsenic. In every case tho 
arsenic sulphide volatilised alone, no arsenic remaining bcliind with tho 
teHuiium. These results showed that the elements which formed tho 
mineral must have been under different circumstances when that for- 
mation ooeuircd. The mineral was brought from a mine a considerable 
depth below the surface of the earth, showing that the clomonts while 
forming the compound must have been under great prcssui-e. This, 
together with the heat acting for ages before the crust of tho earth 
had cooled down, are the causes to which we must assign the formation 
of this curious compound. 
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AIcoIloL 

By W. K Hartley, F.C.S., King’s College, London. 

Wim the view of obtaining methylamine, methylate of sodium •was 
heated with acetamide, in the confident expectation that the following 
equation would be realised : — 



It was within the bounds of possibility that the change might be 
represented by this next equation- — 

n. ‘™'h|h+ '^} o=|j.in-'’A®}o. 

It is well known that W anklyn considers that the hydrate of a 
radical callod ethylene-sodium (CaH 4 )”HaOH is formed when sodium is 
dissolTed in alcohol and the product distilled to dryness. 

Adapting this idea to the methyl-compound, ^e following result 
might be looked for — 

in. 1 0 = IJn + 0. 

viz., ammonia and acetate of methylene-sodium. The last possibility 
is the formation of a compound of sodium-methylate and acetamide. 
Each of these possibilities has in turn at one time or another seemed, 
from iucomplcted experiments, to have been a reality, and some dififi- 
culiy has been encountered in arriving at the truth, on account of the 
avidity for moisture of the materials used, and the falsity of the results 
caused by the presence of traces of water. 

Extraordinary care was taken to prepare and keep the acetamide and 
sodium-alcohol perfectly dry and pure. At least six different trials 
were made, four with ethylate, one each withamylate and methylate of 
sodium. To prevent the action of atmospheric air on the products, the 
whole process was performed in a current of perfectly dry hydrogen. 
The scale on which the operations wore conducted maybe indicated by 
the following quantities : alcohol 1 hire, acetamide 60 grams, sodium 
23 grams. Ammoniacal gas was in every case given off, and a crystal- 
line substance left behind. This ammoniacal gas was found to be 
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ammonia, as the following figures show — ammonio-platinic cUoride 
requires 44*18 per cent, of platinum. 

I II III 

Weight of platinum salt. . = 1*039G 1*5738 1*4818 grams 
Per cent, platinuzn ...... = 42*9 44*6 43*93 

IV V VI VII 
Per cent, platinum = 43*92 44*1 43*69 43*63 

Equation I is thus eliminated. 

The residual white crystalline substance was proved not to be sodium 
pi^opionate by its recrystallisation from absolute alcohol, solution in 
water, conversion into a silver salt and ignition. 

0*7068 gram yielded 0*4554 gram Ag = 64 43 per cent. Sodium 
acetate would give 64*67, and sodium propionate 59*7 per cent, of 
silver. The substance is therefore sodium acetate. Actual combustion 
of the substance also led to the same conclusion. This disposes of 
Equation II. 

The next experiments were made quantitatively — 


Sodium. 

Alcohol 

Acetamide. 

10*7 grams 

350 c.c. 

27*4 grams 

The distillate was fractionated at 100° — 150® 

and 205°, The qnan- 

titles of alcoholic ammonia 

given off, together with the actual ammonia, 

are here shown— 

Alcoholic 

Actual 


ammonia. 

ammonia. 

Below 100° 

grams. 

.... 40*6 

0-8673 

„ 150° 

.... 111*6 

0-4704 

„ 205° 

60*0 

0-1092 

Total ammonia evolved . . . 

1-4469 


Acetamide ^ould yield 28*81 per cent, of ammonia ; this experiment 
gives only 1*4460 gram from 27*6 grams of acetamide, or only 5*2 per 
cent, of the obtainable amount. A second trial yielded a like result. 
The crystalline residue was converted by the action of water into 
acetate of sodium and ammonia. Equation III, therefore, docs not 
hold good. When a solution of acetamide in slightly warm, absolute 
alcohol is added to a viscid cold solution of sodium-alcohol, tho mix- 
ture slowly becomes a mass of beautiful large crystals, resembling 
dholesterin in appearance. Prom this mode of formation it might be 
concluded that a compound of sodium ethylate and acetamide is foimed, 
and that this compound is not decomposed even at 200°. Certain fine 
spei^ens of this ciystalline substance were examined with tho micro- 
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scope, and found to be acetamide in the form of delicate, feather-liko 
groups of crystals, encased by plates of sodium-otliylate. I bave never 
succeeded in getting sodium-alcobol alone in such large crystals. It 
may be concluded, tbcieforo, that no reaction takes place, and that no 
new compound is formed, but that, on admixture of acetamide, crystal- 
lisation is induced in a solution of sodium ethylate, which would 
otherwise remam in a viscid, fluid state. Even acetamide and sodium 
ethylate dried at 200°, when mixed and heated at various temperatures 
up to redness in a copper rofcoit, do not yield a compound ammonia, 
an incondensable gas (probably marsh-gas) and ammonia being the 
products. 

Besides showing the importance of making reactions quantitatively 
when possible, these experiments pomt out a very notable instance 
of depaiture from such a series of chemical changes as should be 
expected of a substance with the constitution usually accorded to 
sodium-alcohol. 
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General and Physical Chemistry. 

Crystallographical-optical Investigations with special re- 
ference to Isomorphons Substances. By H. ToPbOE and 
0. Christiansen (Copenhagen Scientific Society’s Reports, Sth 
Series; Nat. Science and Mathematical Section, vol. 9). 

The investigations recorded in this paper were made for the purpose of 
supplying data for fm*thor testing the question as to whether there is 
any analogy between the optical and crystallogi*aphical characters of 
isomorphons bodies, Senarmont having made a series of researches 
with that object, but without finding any evidence of such analogy. 
His conclusion was that the causes determining the geometric form arc 
of a distinct order from those which detemaine the doubly-refracting 
power, since this form remains the same in entire groups of isomorphous 
substances, whilst the optical properties experience in their essential 
elements, not only modifications in quantity, but a complete inversion 
of their relative magnitude. 

The authors selected for the purpose of examination such isomoi*- 
phous substances as would furnish the best soricb for comparison ; and 
their object has been to make a complete investigation of the optical 
properties of each under all circumstances and relations. The list 
includes 11 regular forms, 30 having hut one axis, 15 rhombic, and 18 
monocHnic ; amongst which are a number of double salts containing 
tin and platinum, as w^ell as a long series of fiuorides and scleuates. 

In the regulaily ciystalline bodies the determinations for the refrac- 
tive indices of the lines C, D, and F, ai*e given. In the case of the 
others the seveiul indices for each line, the angle of polarization, the 
orientation, and the angles of the axes. ^ 

The refractive equivalents are calculated out according to the for- 
mula of Griadstone and Dale, as being the expression which appeal’s to 
the authors most in accordance wdth the facts ; and they come to the 
conclusion that the mean values of the refiuctive equivalents do not 
depend essentially on the crystalline form, but agree pretty ueai’ly with 
the values deduced from the materials when in solution. 

G. a 


Eesearclies in Spectrum Analysis in connection with the 
Spectrum of the Sim, By J. Norman Lockyer (Pi’oc. Roy. 
Soa, xxi, 83 and 285 — 288). 

The author alludes to the advantages obtained by examining metallic 
spectra according to the plan which he has I’ecently adopted, and shows 
that the origin of long and short lines in the spectrum is duo to the 
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volatilisation of the metal in presence of atmospheric oxygen. Fonr- 
teen of the more commonly occnrring metallic elements have been 
mapped on the new method. 

It was observed as a fact that when the metallic vapour was sub 
mitted to a gradually decreasing pressure, the shortest lines disappeared 
first, and the longest lines remained longest visible. The study of the 
spectra of chemical compounds is commenced at this point, but it is 
more Mly developed in the second communication. It is shown that 
the difference between the specti'um of a chloride and the spectrum of 
a metal is that, under the same spark conditions, all the shori linos are 
obliterated, but that when the spark conditions vaiy, only the very 
longest lines in the spectrum are finally retained. The number of linos 
which remain appears to depend upon the atomic weight of the metaJ, 
since the greater the atomic weight, the smaller the number of lines 
which permanently remain. 

The author has observed that the lines which are reversed in the 
solar spectrum are without exception the longest lines; upon this 
ground he adds zinc and aluminium to the list of solar elements, not- 
withstanding that Thalen had rejected zinc from Kirchhoff*s list, and 
had agreed with him in rejecting aluminium. 

Continuing the examination of the spectra of compounds and of 
mechanical mixtures, the spectra of the fluorides, bromides, chlorides, 
and iodides of load, barium, strontium, magnesium, and sodium have 
been mapped. Of the lead compounds, tlie fluoride gave the gi‘eatest 
number of lines, and the iodide the smallest number, but in the sodium 
compounds the order was reversed, the iodide showing most of ihi* 
metallic spectrum. 

The diuerenco between flame spectra and those produced by a weak 
electric discharge ai’e discussed, and the i*esults are compared with 
those of the low tension spaik. It is show’n that the difference is one 
of degree only ; thus, barium bromide gives in the flame but one, and 
that the longest of the barium lines, whereas in the spark it gives 
21> lines ; in the former ca&o the spectra of the metals in combination 
are invariably more simple tluin in the latter case, the sLorier linos 
being always eliminated. 

ri*om the above expoiimonts, the following conclusions are amved 
at: — That a compound body posscssos a perfectly definite spectrum. 
That the heat requiind to volatilise it and render its s]>ectniin visible, 
decomposes the compound nccoiHiing to its volatility, and consequently 
that the number of true metallic lines whicli appear is to lie considered 
as a measure of the decomposition. 

Eespecting mechanical mixtures, the spectra of several alloys eon- 
taiuing ^orent percentages of their constituent metals are given, and 
it is painted out that the lines disappear from the spectrum as the 
pei’centage of any one constituent dimmishes, the shox*test linos always 
disappearing first. 

The theoretical bearing of those results respecting solar and stellar 
spectroscopy is also discussed. 

J. W. 


n 
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The effect of Pressure on the Character of the Spectra of 
Gases. By C. H. Sttsakn and G. H. Lee (Proc. Roy. Soc., 
xxi, 282). 

When a current from an induction coil, with a Leyden jar interposed 
in the circuit, is passed through a tube containing a gas, say nitrogen, at 
atmospheiic pressure, and the spectrum of the gas is examined, certain 
phenomena ai‘e observed. When the pressure of the gas is reduced, 
the appearance of the spectrum alters, becoming finally quite distinct 
from the original one ; on the admission of fresh gas, the origiral 
spectrum reappears. 

The authors show that these changes are not dependent on tho 
density of Iho gas, but depend entirely on the intensity of the oliarge 
communicated to the Leyden jar. 

The proof u as obtained bypassing the cliarge thi'onqh two tubes, one 
of which was sealed, the otlier cjipable of being exhausted. On ex- 
amining the spectmm of the sealed tube while the exhaustion of iho 
other was proceeding, the same phenomena were observed as if the 
sealed tube itself had been in process of exhaustion. 

When the pressure of the gas between the electrodes is high, the 
discharge doe& not take place until the jar is fully charged ; but as the 
exhaustion proceeds, a less and less charge is communicated to the jar 
until the discharge becomes finally not greater than that of the simple 
current. 

J. W. 


Observations on a recent Communication of M. Ghautard on 
the Absorption-bands of Chlorophyll. By A. MillapwDet 
(O ompt. rend., Ixxvi, 105 — 107). 

This is a criticism of M. Chautard’s communication (p. 341 of this 
volume), M. Millardet pointing out that tho abfein*ptioii-bmids of a 
solution of chlorophyll were long ago examined and deleiTninetl, and 
that it is nnnecessaiy to examine such solutions spcctroscojrically iii 
order to determine w'hether they have boon i*eceiitly prepait'd, or 
whether made from dried leaves, the colour of the solatium being quite 
sufficient lor that purpose, Moi*eover, as tbc identity of the chlorophyll 
in all vegetables has been proved, it is impossible to suppose that tlio 
nature of the plant, the climate, the temperature, the oxposmu or the 
soil, can exercise any influence on the composition of this pigment. 

C. B. G. 


Spectral Phenomena presented by different Solutions of Chlo- 
rophyll. By J. Ohautaei) (Compt. rend., Ixxvi, 1066—1069). 

GhlorophtIiL is not absolutely insoluble in water, and the solution 
will stand ebullition, or keeping in tho dark for weeks. If the 
water be acidified, the chlorophyll is absolutely insoluble. If it be 
alkaline, the characteristic black line is doubled. Alcohol, ether, and 
chl^form are excellent solvents of chlorophyll. The essential oils of 
basil, peppermint, hyssop, and lavender are equally good, provided 
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they are qnite neutral, the slight acidity produced in them by ago 
being quite enough to unfit them for this purpose. Tlie mineral oils 
have the property of dissolving the green colouring matter with more 
traces of the yellow. Consequently, such solutions exhibit tlic extreme 
bands of the blue and indigo without the necessity for a strong light. 
The solution of chlorophyll in carbon sulphide is of a deep olive 
colour, and when the layer of solution is thick enough it only allows 
the red and yellow rays to pass. With a thinner layer, if the sodium 
line of the spectrum be made to touch the 4t)th degree on the micro- 
meter, four very distinct bands appear, one in the red, at 18° — 25°, a 
second in the orange at 32° — 35°, a third at the commencement of the 
green, at about 45°, and a foui'th in the middle of the green at 55°, 
followed at 65° by a total extinction. If the stratum of solution bo 
still thinner, a black band is seen in the red, a penumbra of the same 
size in the orange, the band between the yellow and the gi’con lias 
disappeared, a band extending from 65° to 75° separates the green 
from the blue, and from thence as fur as 80" — 85° the absorpiion of 
colour is complete. The last class of solvents of chlorophyll examined 
was that of fatty bodies, especially oils. These ai*e divided into two 
sections, the first inclmling oils completely destitute of action njioii 
the prism (castor, almond, hazel-nut, nutmeg, and cocoa-nut oils), 
the second comiu’ising those which themselves cause absoiqitioii of 
piusmatic colours (colza, olive, linseed, and lanrcl-trco oils). The oils 
of beech-nut, hemp-seed, field-poppy, and palm-nut properly belong to 
the first class, although, with a very thick siiutum, they have a slight 
power of absorption in the red region. This is due to traces of chlo- 
rophyll which they contain, derived from the fleshy onvolopo of the 
fi-uit, or from the cotyledons. Tho alcoholic cxti*acls of all the above 
fr'uits and seeds have the same spectral chamctcristics as their oils. 
The alcoholic extract of (ripe ?) olives is peculiar in giving a double 
black band in the red, very similar to that xu'oduced by alkaline solu- 
tions of chloi*ophyll. The author thinks some explanation of this 
is to be found in the fact that the unripe olives galhered for eating 
are not considered to have arrived at perfection till tlicy have been 
steeped in an alkaline solution. The chloi’opbyll obtained from dxy 
leaves dissolves mo3*e easily than that ironi fresh leaves, f>wiug io tlio 
absence of water in the first case. By this means it may be ascer- 
tained if an oil used in medicine, such as lioiulock or belladonna, has 
been made from fresh or fx*om dried plants. Those solutions of chloro- 
phyll which contain no water resist the action of light for a very long 
period. This fact may explain the px*eservaiion of tho cldoi'ophyll of 
cvei’greens. 

B. J. G. 

ClassifreatioxL of the Absorption-bands of Chlorophyll ; Acci- 
dental Lines. By J. Oiiautabd (Oompt. rend., Ixxvi, 1273 — 
1275). 

The author divides the absorption-bands of tho spectrum of chlorophyll 
into three classes ; — 1. The sjpocifio lino in tho rod between B and 0. 
2. The eupemmierary linos, including all the others which occur in 
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solutions of chlorophyll, whether recent or alteivd, neutral, acid, or 
alkaline; the most remarkahle of these is that resulting from the 
splitting up of the specific line in the red under the iuflucnco of alkalis. 
Besides these, there is a third class of accidental \\hich ai’e not 
permanent, and are only observed undei* special conditions. They are 
produced by the action of acids, and are formed by the splitting up of 
the red ray giving rise to other bands in the more refrangible portion 
of the spectrum near A, almost at the commencement of the i*ed. The 
author gives a detailed account of the precautions necessary to be 
observed in order to insure success in this expeidment, and also of the 
variations produced by the presence of other colouring matters, such as 
occur in red beetroot, red cabbage, and in St. John’s wort. 

0. B. G. 

The Action of Light on the Electrical Resistance of Sele- 
nium. By Lieut. Sale, R.B. (Proc. Roy. Soc., xxi, 283 — 285). 

The electric conductivity of crystalline selenium has been observed to 
vary with the degree of light to which it is exposed. A bar of selenium 
was enclosed in a box and the resistance measured in the usnal niiinner. 
On opening the box suddenly, and exposing the selenium to daylight, 
the resistance fell instantaneonsly and considerably ; on exposing it in 
like manner to full sunlight, the resistance was so greatly diminished, 
that it was less by one-half than the measurement taken in darkness. 

^ The bar was also exposed to the rays of the solar spectrum succes- 
sively. The least resistance was observed in the exti*eme red rays, and 
the greatest in the violet and bine rays ; it will be noticed, therefore, 
that the locns of the maximum heat rays is nearly coincident with the 
point of minimiun resistance. 

The spectrum of the electric li^ht produced a very feeble effect, but 
the phenomena were identical with those produced by the solar spoo- 
trum. 

The author has assured himself that the effect of varying resistances 
is not due to any change in the temperature of the bar of selenium. 

J. W. 

On the Heat of Transformation. By J. Moiiilh 
(Oompt. mud., Ixxvi, 365 — 368). 

Certain substances present themselves at the same temperature under 
two different conditions, which may be called M and In passing 
from M to M', one kilogram of the body absorbs a quantity of heat, Q, 
flip heai of transfomiatim. Calling the heats of vaporisation L and L\ 
the author has shown the following relation to liold — 

(1.) Q = L - L'. 

or in another form, as already given by Eorchhoff— 

(2.) Q = 
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wliei*e p ondip' denote the vapour tensions of M and M', A = mecha- 
nical equivalent of heat, T = absolute tcmpei*atiiro of the body, and 
V = the specific volume of the vaponi* of M. 

Aj^licatfona. — Bj means of the above equation wo can calculate the 
quantity of heat absorbed on saturating one kilogram of water witli 
sodium chloride, p and p' are in this case the tensions of water when 
pure and when saturated with common salt. 

BiCgnault had found the diffcronce in the tensions of a body in dif- 
ferent states of aggregation to be extremely small: but he had left it 
undecided whether this difierenco was actually zero. The author 
deduces from the above equations that, for instance, ice and liquid water 
have slightly different tensions. 

The m inimuTu pressure, 0*6 atm., at 360°, at which, under the pro- 
longed action of heat, the vapour of ordinary phosphoi’us deposits red 
phosphorus, may be considered as the maximum tension of red phos- 
phorus at this temperature. The tension of ordinary phosphorus at 
this temperature is 3*2 atm., and as one litre of vapour of rod phos- 
phorus kept at 360° for 42 hours weighs 1*4 gram, so that v = 

1*4 

we can calculate tlie heat of transfoimation of ordinary into red phos- 
phorus. It is Q = - 17*5. 

R S. 


On the Heat Disengaged in the Reactions between Water 
and the Hydrates of Potassium and Sodium. By M. Bbi«- 
THBLOT (Oompt. rend., Ixxvi, 1041 — 1048). 


Potassium Sydrate . — One equivalent of perfectly anhydrous potassium 
hydrate yielded 12*46 heat-units on being dissolved in 100 parts of water. 
Au equivalent quantity of tho commercial potassium hydixite having the 
composition EIHO 4- ‘ 88 H 2 O yielded 4*6 heat-units. Uiulci* tlio same con- 
ditions, 12*46 — 4*6 h.-u. = 7*86 units ; express, thoreforo, tho hoat 
evolved by tbe union of HKO with * 8 RHaO, from which wo find 8*9 
h.-u. as the quantity of heat evolved by tbe reaction (UKOjIljO). 

One equivalent of crystallised p(»tahsinm bydmto of tho comj>oKition 
HKO 4“ 2HjO, was found to absorb 0*03 h.-n. on bciaig dissolviHl in 
water, so that the total hoat evolved in tlio fornuition of ITKO + 2 II 3 O 
is 12*46 4- 0*03 = 12*49 h.-u. If fi*om this wo subtract 8*6 b.-u., 
the heat-modulus of the reaction (HKOjHaO), wo obtain 4*12 li.-u. 
for tbe quantity of heat evolved in the formation of tlio second hydrate 
from tlie first. 


The paper contains many dotciminations of tho hoat liberated on 
the addition of water to solutions of potash of different strength; by 
taking the quantities of water already combined with tho potash as 
abscissss, whilst the quantities of heat evolved on addition of water arc 
represented as ordinates, the resulting curve was found to be a hj^por- 

bola of the equation Q = whore n signifies tho number of oquiva- 

lents of water already combined with one equivalent of potassium 
hydrate. For values of a < 11 it is necessary to add tl)o tonu 
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— ^ to which tho right side of the equation is practically reduced 

when n = 32. The ordinates hecomo negative for « = 15, or heat 
begins to be absorbed when water is added to HKO + 15 or more 
equivalents of water. 

The following table exhibits the quantities of heat disengaged by the 
union of successive equivalents of water : — 


(KHO 

(KHO 

(KHO 

(KHO 

(KHO 

(KHO 

(KHO 

(KHO 

(KHO 


SH^O) 4- 
4H3O) + 
5H3O) 4. 
7H3O) + 
11H,0) + 
loHaO) + 
32H3O) -f 
46H3O) -f 
55H3O) + 


H 3 O liberate -h 0 * 1)0 

HaO 

» 

-|- 0'42 

2HaO 

i9 

+ 0 42 or + 0*21 for H 3 O, 

4HaO 

99 

+ 0-44 „ + 0-11 

4HaO 

99 

+ 0-20 „ + 0-05 

ITHaO 

99 

+ 0-045 „ + 0-003 „ 

14HaO 


+ 0-015 „ + 0-001 „ 

9HaO 

)) 

+ 0-000 


IdSHaO 


+ 0-026 


The quantities of heat disengaged decrease in a geometrical jiro- 
gression. A similar observation had been made by Hess in the case of 
sulphnric acid ; hut the attempt to express the numbers in both series 
as multiples of a common nnii will most probably prove nnsucoessful. 

The molecular volumes of HKO + «»H20 do not seem to allow of a 
simple representation. The limit g£ contraction does not seem to be 
attained even when n = 200. The conti*actions take place in the same 
direction as the variations of the specific heats, which increase with tho 
sum of the specific heats of water and potash. 

Sodium Hydrate. — One equivalent of perfectly anhydrous sodium 
hydrate, on being brought together with 135 equivalents of water, 
disengaged 9*78 h.-u. One equivalent of the commercial sodium 
hydrate of the composition HaHO + 0*76H2O, disengaged 7-31 h.-u. 
hYom this we find 2'47 as the heat evolved in tho combination of 
HNaO with 0*76H3O and 3-25 as the number of heat-units liberated in 
tho combination of one equivalent of HNaO with ono equivalent 
of H2O. 

The quantities of heat evolved on adding water to solutions of soda 
of dilferent concentration can be represented by an hyperbola of the 

equation Q = ??, to the right side of which the term — 0*6 must bo 

til 

added for values of n between 5*0 and 18'4; for values of n > 18* i, it 

snfi5.ces to put Q = — ^. 

2a 

The molecular volume of NaHO + aHgO exhibits an increasing con- 
traction which does not seem to have attained its limit when n = 200, 
and is much greater than that of equivaleut potash-solutions. The 
volume of dilute soJutiotis of sodium hydrate is Icbs than that of the 
water ivJiieJi they cotitam. 

In the case^of potash-solutions, the molecular volume is gi*cator than 
that of the water contained in them, although oven hero the inoleculur 
volume is less tlian tho sum of the moleculai* volumes of the consti- 
tuents — fiict which is general in the solutions of the fixed alkalis. 
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The difference of the molecular yolmnos of the fcolutionb of ])olaasinm 
and boditim hydrates, is not exactly constant, but remains very nearly 
0 C.C., a nnmber not differing mneh from those which express the dif- 
ferences in the molecular volumes of the other salts of potassium and 
sodium. 

R S. 

Condensation of a Mixture of Air and Steam upon Cold 
Surfaces. By Osbujbni] Reynoij1)s (Proc. Boy. Soc., xxi, 275 
—281). 

When pure steam is allowed to come into contact -with a cold surface 
of sufficient extent to carry off the whole of its heat, the rate of con- 
densation should be unlimited. If, however, the steam be mixed with 
a proportion of air, a little consideration will show that in all pi'oba- 
bility the rate of condensation would be greatly retarded. As a pi*ac- 
tical application of the latter assumption, it is proposed to send air inio 
the boiler of a high-pressure engine, and to diminish in this manner 
the condensatiou at the snifaceof tho cylinder, a plan which, if success- 
ful, would be much more elegant and olhoicni than that at present 
adopted. 

The practical difficulties to be overcome in ascertaiuiug tbo rapidity 
of conclensalion of pure stoam were voiy groat, and the measurement 
had to be conducted iu an indirect manner. The st<‘am was condensed 
in a vessel, in presence of hot water, and tho oxtout of the vacuum 
attained in the interval between tho condensation of the steam and tho 
consequent ebullition of tho watoi*, was ascertained. Tho moremy of 
the gauge showed momentarily a perfect vacuum, and since the quality 
of tho vacuum neccssaa-ily depended upon tho inpiiUty of the condonsiv 
tiun, tho latter was shown to bo piactically instautaueoua. 

A very diffeinut and indeed, tho anticipated result, was obininod 
when the steam was mixed with a small volume of air. On effecting 
the condensation, the mercury rose m the gauge to u short distance 
and remained there. ’ 

The investigation being so fai* suceossful, tho vavions effects of diffw*- 
ont quantities of aii‘ mth tho same volume of steam were c^^nijKired. 
Tho re.-ults of expeiimeut ain. minnicly tabulated under tlii*c*e diffei-ojit 
heads, in each of which tho conditions of tlio experiment utTO varied. 
Tu oi’der to compare the results, the oxpenmental numbers are ivdiiccd 
to uniformity by multiplying them by an arbitrary factor, and ouives 
are plotted respectively, from tho data so obtained. 

The conclusions which may be legiiimntelj drawn ai*e as follows : 

1. That a small quantity of air in stoam greatly i^tards its con- 
densation upon a cold suiface; that, in fact, there is no limit to tho 
rate at which pure steam will condense but tho power of tlio surface 
to carey off the heat. 

2. That tho rate of condensation diminishes rapidly and almosl. 
auitoi-mly, as the pressure of air increases from 2 to 10 per cent. (V* 
that of the steam, and then less and less rapidly until 30 pei* cent, is 
reached, after whicb tho rale of condensation remains nearly consiiuii. 

3. That by mixing air with steam before it is used, tho condensation 
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at the surface of a cylinder may bo greatly diminished, and conse- 
quently the efficiency of the engine increased. 

4. That the maximum effect, or nearly so, will be obtained when the 
pressure of the air is one-tenth that of the steam, or when about 
2 cubic feet of air at the pressure of the atmosphere, and tompei’ature 
IS'S®" C., are mixed with each pound of steam. 

J. W. 

A Miniature Steam-boiler Explosion. By Gtbaeger 
(Chem. Oentr., 1873, 97). 

A SOLUTION from which a quantity of alcohol had been distilled in a 
glass dask, and containing about 5 per cent, sugar and as much gum, 
was allowed to cool again. On heating once more to boiling over 
a spirit lamp, the flask resting on wu*e gauze, the author noticed that 
the solution was an unusually long time before it began to boil, and just 
as he was about to remove the flask an explosion occurred, destroying 
some glass apparatus near at hand, but only damaging the flask to the 
extent of a small hole pierced in the neck. The accident was attributed 
to the fact that all ah* had been removed from the solution by the 
previous boiling, and that in heating up again the second time, the 
temperature of the solution had been raised considerably above the 
boiling point, when a position of unstable equilibrium was attained 
which the smaillest shock was able to upset. It is recommended that 
solutions freed from air by previous ebullition be always shaken up 
well, to take up a little air, before boiling again. 

W. S. 


Inorganic Chemistry. 

Direct S3nithesis of Ammonia. By W. F. Donkin 
(Proc. Boy. Soc., xxi, 281). 

The author, who has been conducting the researches of Sir Bonjiunin 
Brodie upon the action of induced electricity on mixtures of various 
gases, has succeeded in synthetizing ammonia by bubmittiiig a mixture 
of hydrogen and nitrogen in proper preportions to the same influence. 
The quantity of ammonia produced was small, but sufficient to give a 
very decided reddish-brown precipitate on the application of Nosslor’s 
test. Bfo quantitative estimation was attempted. 

J. W. 

On the Reduction of Sulphuric Acid by Hydrogen. 

By Gr. J. Warner (Chem. ISfews, xxviii, 13). 

Pure hydrogen passed through sulphuiic add at 160°, or above, or 
heated in a sealed tube to 205'", with sulphuric acid or potassium bisul- 
phate, causes the evolution of a large quantity of sulphurous anhy- 
dride. This did not take place with dried ferrous sulphate under simi- 
lar conditiooQs. 

M. J. S. 
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Conversion of the Sulphates of the Alkalies into the Car- 
bonates, Taitrates, &c., in the Moist Way. By J. Lawru^ctii 
Smith (Ohem. ISTews, xxvii, 316). 

The gnlphates are dissolved in vpater saturated ■with carbonic acid. 
Pure barium carbonate is added, and the mixture sliaken for some time 
in the cold ; finally boiled and filtered. To prep«are tartrates, oxalateb, 
&c., from sulphates, heat the solution of the latter -with excess of 
barium cai*bonate, and add gradually the requisite quantity of tartaric 
or other acid. 

M. J. S. . 


Working of the Tellnrium Vein of Nagyag in Transylvania. 

By A. ScHROTTBR (Deut. Chem. Ges. Ber., vi, 662). 

A NUMBER of foreign bodies, and in particular a great part of the anti- 
mony and arsenic, are removed by treating the ore, first with dilute, 
and then -with concentrated hydrochloiio acid, heat being applied in 
the latter case. 

The ore is next washed as well as possible, and wanned with con- 
centrated hydrochloric acid, and nitric acid diluted with its own volume 
of water is added so long as any reaction takes place. The mass is 
then well washed with water acidulated with hydi*oohloric acid, iu 
order to obtain tellnrium and antimony in solntion. The filtmte is 
evaporated to drive off the nitric acid, and the gold precipitated by fer- 
rous sulphate. After removal of the gold, the tellurium is obtained by 
precipitation with zinc or sulphurous acid. Or instead of this process, 
the gold and tellmium may be precipitated together from the first solu- 
tion by sulphurous acid, and then separated from each other by nitric 
acid. 

The residue left after the treatment with aqua regia, contains much 
qnai*tz, silver chloride, lead chloride and sulphate, and antimony 
oxychloride. These metids can he extracted in various "ways. One 
good method is to separate the finer from the coarser portions of the 
residue hy a fine sieve, and then to rodneo the metallic salts contained 
therein hy zinc. The mass is di*icd after complete reduction has taken 
place, and heated, with addition of lead, till the zinc is expelled as 
chloride. 

The silver is extracted from the residue by boiling with concentrated 
bulphuric acid. 

G. T. A. 


On Some Compounds of Glncinnm. By A. Atterbbri^ 
(Bull. Soc. Ohim. [2], zix, 497). 

TJie hydrate is precipitated as a white gelatinous mass hy ammonia 
from a solution of glndnum chloride. Dried at 100® it has the formula 
GIO 2 H 2 . When a solntion of gluoina in potash is boiled, the hydrate 
precipitates as a compact powder, fr*ec from alkali, and having the 
composition SGlOsHs.H^O. 

Bidplbate, GISO 4 + 4020. This salt loses two molecules of water 
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at 100 °, tlie third at 150 °, and the fourth at a higher temperature. 
Under a prolonged red heat, all its acid is expelled. It does not 
form a double sulphate with foiTous or cupric sulphates. 

Bttsic sul}) 1 iate, — a. GlSOi.GlOaHs + 2II2O. — Formed by dissolving 
glucinum hydi*ate or carbonate in a solution of the neutral sulphate. It 
is a transparent, amorphous mass, which, when dried at 100®, has the 
above composition. At 200 ° it loses two molecules of water. 

h. GISO1.5GIO2H2 + 2H3O is produced when the solution in which 
it is formed is boiled. 

Fotassio-glucimc 8 uljp 7 ia,tes, — a. (SOi)^ + 2H2O. A white orjs- 

talline powder, little soluble in cold water, but easily soluble in warm 
water. 

Z>. (SOi)2 + 2KHSO4 + 4 HsO is precipitated by the addition 

of sulphuric acid to a mixed solution of the two sulphates. At 100 “* it 
loses 4H3O. 

Sodw-^gJitcimo sulj^hafe^ 3 GlSOt. 2 N‘a 2 SOi + 12H20, forms needles, 
grouped in stars, unalterable in the air, and giving off 7H2O at 100 °. 

Atumoniu-glucinio Suljphate^ GlS04,(JNrH4)iS04. + 2H2O, gives off 
2 mol. water at 13 0 °. 

Sehuate, GlSe04 + 4H2O.— A very soluble salt which loses 2H20 at 

100 °. 

Selenite. — ^A solution of glucina in selenious acid docs not furnish 
crystals by evapoi*ation ; but ammonia gives a white flaky precipitate 
of 2GlSe03.G10aH3 + 5 HsO, which loses SHaO at 100 °. 

SidjjJnte. — ^Wben a solution of glucina in saturated aqueous sulphur- 
ous acid is evaporated, part of the acid e&cuijeh, and a viscous basic salt 
is obtained, probably having the composition GISO3.GIO2H2 + 2H2O. 

Sijnosidjjhtfe . — Cannot be crystallised 5 its solution when evaporated 
evolves sulphurous add. 

Glirotmiie. — A solution of glucinum oxide in ohi*omic add does not 
furnibh crystals by evaporation. The addition of neutral potassium 
chromate to a solution of glucinum sulphate predpitates a basic salt, 
which is decomposed hy washing with water. 

G1Mo04.G102H’3 4 - 2H2O. — Obtained in fine needles, 
ahnost insoluble, by prolonged ebullition of glucinum hydrate with 
molybdic acid. 

Duvlile (JhJoride of Glucinum and Mercury, 3 HgCli. 2 GlCh 4- OH4O. 
— Crystallises in large well-developed tables, and is veiy hygroscopic. 

The solution of glucinum chlorate decomposes by conccutration. 
The iudate remains, after evapoi*ation, as a gummy mass. 

J. B. 


On the Atomic Weights of Ceriina, Lanthanum, and Didy- 
mium. By D. Mendblejefp (Deut. Chom. Gos. Ber., vi, 558 — 
560 ). 

In this paper the author confirms the new atomic weights which he 
had previously assigned to these metals (Ann. Gk, Fharm., Supp. viii, 
133 ), and ascribes the formula 0e2O8(SO3)8.0e3O4(S0s)4 4 - 24 iEtO 
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(Oe = 138 ) to the reddish brown cerinm salt of Kammelsberg, OOeR Oi. 
002(804)34-211120 (Oe = 02 ). To Rammelsberg’s second salt, OoROt. 
2 [Cea(SO 03 ]. 9 [(NH 4 ) 3 SO 4 ] 4I2H2O (Oe = 02 ), he assigns tho fomnla 
0e(S04)a.3[(NH4)aS04]44H30 ( 0 e= 138 ), which agrees bettor with 
the resnlts of Ranmielsberg’s own analyses. 

The author divides all the cerinm salts into three classes, corons 
salts (OeaXe or OeXs) ; cerosoceiic salts (002X6003X8 or 003X7, formerly 
OeaXie), and ceric s^ts (OeaXs or OeXi, formerly OejXi). In reply to 
Bammelsberg’s objection that ceric oxide (OCO3 according to Mon- 
delejelf ) decomposes hydrochloric acid, whereas the dioxides Ti03 and 
ZrOa of the same group do not, the author says that tho same reasoning 
would pi*ove H2SO4 and H2Te04 not to be analagons, and it is quite 
possible that in the series TiOa, Zr02, Ce02, La02, ThOi, coric oxide 
may possess the characters of a peroxide, being inteimediato in pro- 
perties between the o acid and the two basic dioxides. 

Similarly tho objection that didyminm oxide is isomorphous with 
cadmium oxide, and cerinm oxide with magnetic iron oro, wonld apply 
equally to the case of the isomorphism of FejSrb206 and PeWO*, and 
to that of Ta305, WO3 and Ti02. 

0. E. a 


On the Behaviour of Alum, towards the Chromates of Potas- 
sium and Barium^ and the Beasons why a Chromic Acid 
Alum cannot be formed. By E. Flbisouer (Arch. Pharm. [ 3 ], 
ii, 300 -- 304 ). 

The author endeavoured to produce a chromic acid alum, first by tho 
action of barium chromate upon alum ; secondly, by means of calcium 
chromate ; thirdly, by direct combination of aluminium chromate with 
potassium monochromate. 

All attempts failed : in the last case, because potassium monochromal 0 
decomposes neutral alnminiuin chromate, forming potassium bichromate 
and basic aluminium chromate ; and in tho first two cases, because the* 
action is very slow, and alumina is precipitated ns chromato. 

A further I’eason why such an alum cannot bo formed, is that chromic 
acid, like vanadie, tungstic, molybdic, and titanic acids, forms, for the 
most part, anhydrous salts with wliich it will readily combine, giving 
rise not only to donble, but also to multiple acid anhydrous salts. 

G. T. A. 


Aotaon of Nitric Acid on Lead Chroxnate. By E. DuviiiLIbb 
(C ompt. rend., Ixxvi, 1353 ). 

After boiling lead chromate for ton minutes with twice its weight of 
concentrated nitric acid, it is almost entirely decomposed into chromic 
acid ahd lead nil rate, which is insoluble in the nitric acid. The solu- 
tion contains only 2 molecules of PbO to 100 of CrOa- On addition 
of water, the lead chromate is again precipitated. 

B. rT. G. 
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On the Action of Water on Lead. 

By Sir Robert Ohbistisow, Bart. (Ohem. News, xxviii, 15). 

The purest waters act most powerfully on lead. All salts impede tMs 
action, and nearly in the inverse ratio of the solubility of the com- 
pounds which their acid forms with lead oxide. 

Some salts, when in comparatively strong solution, assist the action 
which in- weaker solution they impede. Disodic carbonate renders 
even a hard water capable of attaching lead ; the monosodic salt does 
not. Lead cisterns should bo soldered autogenously, and carefully 
protected from galvanic action. 

M. J. S. 


On the Reduction of Pure Anhydrous Ferric Oxide with Pure 

Carbon in Vacuo. By John Parry (Chem. News, xxvii, 313). 

Ferric oxide was prepared by reducing ferrous oxalate in pure hydro- 
gen, dissolving the iron in hydrochloric acid, oxidising, precipitating 
with ammonia, washing, drying, and igniting. It contained merely a 
trace of sulphur. Carbon was obtamed hj heating white sugar 
gradually to the fusing heat of iron in a vacuum (produced by Sprengel 
pump). 

Firam a mixture of these substances, heated m vczcito^ no gas was 
evolved at 100°, but at temperatures rising horn the melting point of 
lead to that of copper, 77 per cent, of the oxygen in the ferric oxide was 
removed in seventeen hom-s, slowly at the lower temperatures, the 
gas consisting principally of carbon dioxide, and /rapidly at higher 
temperatures when carbon monoxide w’-as cliiefly evolved. 

The author concludes that the i*educing action of solid carbon may 
play some part in the cliemistiy of the blast furnace. 

M. J. S. 


The Solubility of Arsenious Acid in Water. By L. A. Buchner 
(R. Repert. Pharm., xxii, 265 — 2?3). 

Fresh determinations of the solubility of the vitreous and crystalline 
varieties of arsenious acid iu water which, as a whole, contirm the 
results arrived at by Bussy. 

The crystalline modilicatiou, when shaken with cold water and 
allowed to stand for 24 hours, dissolves in 355 parts, while the amor- 
phous variety dissolves in 108 pai*ts only under the same oircumstancos. 
One part of the crystallised acid is dissolved in 46 parts of water when 
the solution is made at the boiling temperature, and then allowed to 
stand for 24 hours at 15° 0. The amorphous acid treated as in the last 
case, remains dissolved in about 30 parts of water. 


0. H. O. 
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Formation of Crystalline Antimony. 

(Dingl. polyt. Jour., covii, 427). 

The antiniony is deposited on copper from a Hydrooliloric acid solution 
of antimonious cMoride. On removing it, and pulverising it in a 
mortar, it detonates, and is olianged from tlie amorplxous to the crys- 
talline condition. The author has not observed if this result is pro- 
duced by heat, as is the case with rhodium and iridium. 


The Precipitation of Silver by Copper. By Alfred Tribe 
(Brit. Assoc. Report, 1872. Trans, of Sections, 84). 


Mineralogical Chemistry, 


On the Crystalline System of Leucite. By G. vom Rath 
(Jalirbuch f. !Mineralogie, 1873, 113—124), 

The crystals of leucite implanted in the druses of certain outcasts from 
Vesuvius (p. 14(5 of this volume), are characterised by a peculiar 
striation, the lines running pamllel either to the shorter (so-callod 
hexahedra,!) edges, or to the symmetiic diagonals of the trapezoidal 
faces. Those lines often begin in the middle of a face and are not con- 
tinued to au edge ; but when ono of them i^eaches an edge, it docs not 
usually stop there, hut is prolonged into tho adjoining face, the line 
and its prolongation being situated in a plane, which, assuming the 
form of leucite to be the regular ico&iteti*ahedi‘ou, is parallel to the 
truncation-face of the symmefrical summits of the crystal, or in otlicr 
word)^, to the face of a rhombic dodecahedron. Moreover, tho stria) 
have a very perceptible breadth, and their surface shines in a position 
different frem that in which tho general face of the crystal on which tlioy 
occur appeal’s lustrous, the hands remaining dark wdiile the general sur- 
face is bright, and rice versd. In short, the striation of these implant(Ml 
leucitos exhibits the closest possible analogy to that of triclinio felspar, 
which is known to arise from the intei’position of twin-lamollne. 

Prom the appeai’ances above dcsciibod, it may bo inferred with cer- 
tainty that these striated leucites do not belong to tho regular or 
monometric system : for in that system a twin-foimaiion parallel to a 
dodecahedral face cannot occur. K indeed au icositetrahedi’on bo cut 
pamllel to the face of the dodecahedren and turned round 180", no 
projecting or re-entering angles will be formed, but tho whole will 
retoim into its former position. 

The conclusion thus deduced is confirmed by exact measurements of 
the angles of the leucite crystals, from which it appears that edges 
which ought to ho identical if the crystals wore monometric, really 
differ by about 4 degrees. 

Leucite belongs in fact to the quadratic or dimetric system, its form, 
hitherto regarded as a regular icositetrahodron, or Icucitohodron, being 
a combination of a quadratic octohedron with a dioctohedron : 



1008 


ABSTRACTS OF OHEMIOAL PAPERS. 


Octohedron. .... a, c, oi* P 

Dioctoliedron .... \a^ o, or JP.2. 

These faces exhibit a remarkable equality of dc’vclopment. The 
following also sometimes occur subordinate : 

Pirst acute octohedron x d£, c or 2P oo 

First quadratic prism a, t/, o) c, or x P. 

The ratio of the lateral axes to the vortical axes, deduced from the 
measurement of the lateral edge of the dioctohedron, is — 

a : c = 1 8988 : 1, or 1 : 0*05037. 

The following are the pi*incipal angles : — 

Terminal edge of the octohedron = 130° 3' 

Lateral = 73° 19' 40'' 

Primary tenninal edge of the dioctohedron 

(situated under the octohedral edge) . . = 131° 23' 

Secondary lateral edge (situated under the 

octohedral face) = 146® 9' 30" 

Basal angle of the dioctohedron (situated 

at the ends of the lateral axes) = 126® 62' 16" 

Basal angle of the dioctohedron (situated 
between the lateral axes) = 143° 7' 46". 

The plane angles of this base are the same as those of the three 
sections through the octohedral edges of the icositetrahedron 202. 

The law of twin-formation of loncite is that “ The twin-plane is a 
face of the first acute octohedron ; ” and hy this plane the crystals are 
united. The twin-plane is inclined to the vertical axes at an angle ot 
43° 31' ; to one of the lateral axes at 40° 28' 16". Lencite, hitherto 
supposed to be incapable of forming twins, is in reality very much 
iuclmed to twin-foimation, exhibiting very reguhu* combinations of two 
or more individual crystals, and also polysynthetic crystals in which, 
as above described, the principal crystal is intoi'sectod hy laminm 
pai-allel to the faces of the first aente octohedron.* 

Imbedded lencites do not admit of exact angular measurement, but 
they frequently have obtuse projecting and re-entering angles, and 
exhibit the polysynthetic structure in a very high degree. There can, 
therefore, be little doubt that they arc also quadratic, like the implanted 
crystals. 

The chemical analysis of lencite crystals from the same druse as 
those whose angular measurement has been above given, exhibits the 
following composition — 

SiO.. AljO^. CaO. K^O. Na.0. 

55*21 23*70 0*43 19*83 1*21 = 100*38 

agreeing almost exactly with the lencite formula, K 30 .Al 203 . 4 Si 0 j, 
which requires 64*92 SiOj, 23*62 AlsOg, and 21*5G K^O. The propor- 
tion of soda in these striated crystals is not gi*eater than in crystals of 
lencite previously examined, and regarded as monometric (Bammels- 

* The original paper contains full descriptions, illustrated by diagrams^ of several 
of these twm-fbrmationB. 
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berg found 6*40 p.c. ISTaaO in a Yosuvian leucito) : consequently tlio 
quadratic form cannot be regarded as a peculiarity of these crystals 
duo to the presesnee of soda. 

The optical characters of leucite aro more in accordance with the 
quadratic than with the hitlierto assumed monometric form. Dos 
Oloizeaux (Nouvelles reclierches sur les projpnHcs ojptiqites dos crisi(UtQ% 
1867, pp. 3 — 5), observes that leucite, when examined by polarised 
light, does not behave like a monometiic crystal, tho appomanccs vary- 
ing according to the particular plato examined, and the direction in 
which it has been cut from the crystal. He also remarks that tho 
strife seen in polarised light are parallel to the planes of a dodcoa- 
hedi*on. These striae, due to interposed twin-lamollae, had boon pre- 
viously observed by Biot, who founded upon thorn his theory of lamellar 
polarisation. 

Leucite may now take its place amongst the scries of quadratic 
minerals which are so characteristic of Vesuvius, viz., zircon, 
humboldtilite, meyonite, mizzonite, sarcolite and vesuvian, to tho 
last of which it approximates very closely. The primai*y form of 
vesuvian has, according to v. Zepharovich, an angle of 129“ 20' in 
its lateral edges, and amongst its numerous combinations thoro occurs 
the dioctohedron 4P2, which is otherwise not frequently obseiTcd. If 
the primary form of vesuvian were ftirther associated with the diocto- 
hedron 4P2, a form would be produced almost exactly like the regular 
icositeti*ahe(lron, as in the case of leucite. 

H. W. 


Mica Spherules from Hermannschlag in Moravia. 

By Gr. Tschbrmak (Jahrbuch f. Mineralogie, 1873, 191). 

Teesb spherules are from 2*6 to 7*6 centimeters in their lunger diameter, 
and always appear somewhat flattened. The outennost crust consists 
of laminoe of biotite, placed normally to the radius of tlio nodule. Tho 
biotite has an optical axial angle of about 12°, and a dark-brown colour, 
approaching nearly to brass-yellow in the weathered state. Below tho 
biotite is a concentric layer, at most a centimeter thick, of a grccuiisli- 
white fibrous mineral, tho fibres of which run paiullol to tho uidius of 
tho nodule. This mineral is antliophyllitc, deaviug in tho d iivction of 
a prism of 55°, also in that of the ti*ansverso surhice. Qualilfitivo 
analysis shows that it contains cliicfiy silica and magu(‘sia, together with 
iron and a little alumina. Below this layer of autbopliyllito is tlio 
nucleus, also consisting of laminxe of biotito, which, in tho outmost 
layer, are nearly perpendicular to tlic radii of the nucleus. U'his 
biotite is exactly like that of the crust, has a daak-brown colour in tho 
fresh state, but the angle of its axes is smaller than that of tho external 
biotite, viz., 6°, It should, therefore, also difier somewhat in composi- 
tion from the onter layer. 

Between the layer of anthophyllite and the biotite nucleus there is 
sometimes intoiposed a sea-groeu layer, which exhibits the chain.ctors 
of a mixtui'e of talc and chlorite ; and since tho romaius of cleavage 
point to diallogite, this layer is probably a decomposition-product of 
such a mineral. 

VOL. XXVI. 3 7 . 
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Tlie complete devdopment of these nodules exhibits, therefore, three 
coneentrio layers, and a nucleus, namely from the centre outwards ; 
biotite, an+hophyllite, talc, biotite. There is no doubt that these 
several minerals have been produced by transformation of a single 
original mineral, but the nature of that mineral cannot at present be 
determined. 

H. W. 


Arseniferous XJraninm Mica (Zeimerite) froio. JoachinoLsthal. 

By Gr. Laubb (Jahrbuch f. Mineralogie, 18?8, 191). 

The expectation of Auerbach (^JalirhucJi, 1872, 206) that zeunerite 
would be discovered amongst copper-uranium mica (chalkolite) has 
been verified by Laubc on a specimen from the Geisterholde, near 
Joachimsthal. *He obtained emerald-green crystals of uranium mica 
of remarkable beauty, having the form OP . P . oo P, with basal cleavage. 
An analysis by Gintl showed them to contain uranic oxide, cupric 
oxide, arsenic acid, and water, and indeed to have the composition of 
zeunerite, as determined by Weisbach (p. 150 of this volume), and by 
Winkler (ihid., 607). 

H. W. 


On Serpentine. By R. Draschb (Dent. Chem. Ges. Ber., vi, 

555). 

Serpbiitinb microscopically considered can be divided into two classes, 
the first of which contains olivine, some magnetic oxide of iron, and 
bronzite or diallage. Bocks of this kind have approximatdy the theo- 
retical formula of serpentine. They are found at Klranbat in Styria, 
Snarum in I^orway, Easton in Pennsylvania, &c. 

Bocks of the second class, seen under the microscope, consist of a 
rhombic mineral which has a ready cleavage, some magnotie oxide of 
iron, and diallage or bronzite. 

In chemical composition they agree partly with serpentine, and in 
part differ considerably. Thus a serpentine from Heiligonblut contains 
only 8*4 per cent, of water. In respect of hardness, they consist of 
two minerals at least, one of the hardness of talc, another of that of 
felspar. The author considers, from the analyses compared with those 
of bronzite and bastite, that rooks of the second class are hrouzito- 
bastite-rocks, and that their varying chemical composition is duo to 
excess or deficiency of one or other of the constituents. Books of thi p 
kind occur at Heiligenhlut in Oarinthia, Mayo in Ireland, 

G. T. A. 


On the Constitution of Atacamite. By H. Lxjdwi’g 
(Deut. Ghem. Ges. Ber., vi, 553). 

When atacamite is cai*efully heated, aqueous vapour is driven off and a 
mixture remains of copper oxide and chloride, the latter of which can 
be extiraoted by water. The decomposition begins at 220°, but even 
at 250® is so slow that it requires several days for its completion. If 
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the temperature exceeds 250°, hydrochloric acid is given off as well as 
aqueous vapour, owing to the action of the water on. the copper 
chloride. 

If atacamite is heated with water in a closed glass tube to 200° for 
several hours, no change takes place. 

Hence this mineral can no longer be regarded as a molecular com- 
pound of copper oxychloride with water, or of copper chloride with 
hydrated copper oxide. We must suppose that it contains a nucleus 
of copper atoms combined with chlorine and hydroxyl groups, and 
must, tiierefore, consider copper a quadrivalent element. 

The empirical formula of atacamite being — 

0 u 20103 Ha, or doubled, OuiOlgOoHe, 
the rational formula will be expressed thus : — 

0u(0H)01 0l30u~.0u(0H)2 

II or I I 

Cn(OH)s (OH),On— OnCOH),. 

Similarly bi-ocliaittite (CtuSOioHj) may be ■written thus — 

(S04)0n— Oii(OH)s (OH),Oii=Cu— (SOO— On=Ca(OH)„ 

(OH),ol.— ol(OH), “ (ok) (ot) 

The constitution of other copper compounds, such as malachite, 
chessylite, and the artificial basic salts, may be explained much bettor 
in this way than by the supposition of molecular grouping. 

G. T. A. 

Composition of Ashes from Vesuvlns. By 0. Osteuland and 
P. Wagner (Dent. Ohem. Ges. Ber., vi, 285), 

Saochi suggested that volcanic ashes aro produced and can’ied into llio 
air by strong curi’cnts of vapour acting upon the solid paiticlcs imbed<led 
in the lava (leucite in that of Vesuvius). Eammclsberg has shown by 
analysis that the ashes are simply finely-powdered lava. The authoi's 
examined some ashes collected at Naples during a calm in 1872 ; and 
came to the same conclusion as Rammelsborg, except that they found 
1*41 per cent, of alkalis and *9 per cent, of phosphoric acid, while 
Bammelsberg’s analyses give D 63 per cent, of alkalis and no phosphoiio 
acid. 

G. T. A. 

Crystallography— Sphene ft*om the Eisbriickalp, Tyrol. 
By F. Hessenbebg (Jahrbuch f. Mineralogie, 1873, 182). 

Beryl. By A. Sohrauf 183). 

’ The Cipystalline Forms of Pneherite from Sohneeberg, By 
M. Websky 183). 


3 z 2 
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On CoBlestin from Rudersdorf and Mokattam. By Arzbun i 
(Jahrbach f. Mineralogie, 1873, 184). 

Axinite from Botallack, in Cornwall. By F. HissBENBUBG 
186). 

Hemimorplusm in Calcspar. By Max Bauer (ihkh^ 190). 

Tridymite imbedded in Rock-crystal. By K, Vrba 
190). 


Analysis of the Mineral Water of Mattigbad (Mattighofen^ 
Upper Austria). By Tn. Lauobr (Arch.. Pharm. [3], ii, 304— 
306). 

The chief salts in this water are sodium bicarbonate (’0684 per cent.), 
calcium sulphate (‘0247 per cent.), sodium chloride (*0186 per cent.). 
Besides these it contains in smaller quantities the carbonates of iron, 
calcium, and magnesium, calcium phosphate, etc., and free carbonic 
acid. 

G. T. A. 


General Results of the Analysis of the Geysers on the I^and 
of San Miguel (Azores). By 'Ph. de Fouquis (Compt. rend., 
Ixxvi, 1361—1364). 

The valley of Furnas in the eastern part of San Miguel was disturbed 
about three centuries ago by volcanic eruptions, and the soil is now 
perforated by a number of geysers. The three largest and most active 
of these have received the name “oaldeiras.” One of those only 
famishes a continuous stream of water. Another sends forth inter- 
mittent currents ; while the third emits only water-vapour and gas. 
Besides these boiling springs, there exist others which possess a tem- 
perature of about 16® 0. (?), and whose waters are ferruginous. The 
water of some is very alkaline and but slightly sulphnmus ; others aro 
not in the least sulphurous ; many contain a considerable amount of 
hydroferric carbonate and carbonic acid ; and some, free sulphuiic a(*id. 
These springs, especially those containing sulphuric acid, are used 
medicinally. All of them contain a large quantity of silica in solution, 
so large, indeed, that it is deposited at the mouth. Soda salts and free 
carbonic acid are present in large quantity, while iron, lime, and 
magnesia are comparatively scarce. Several of the springs contain 
traces of bromides, iodides, and fluorides ; boracic acid and arsenic arc 
not present. 


W. R. 
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Formation of Carbon Tetrabromide. By J. Habbrmann 
(Deut. Ohem. Q-cs. Ber., vi, 549). 

When bromofomi containmg bromine is covered ■with a layer of dilute 
alkali and left to itself, it often becomes converted after a time into 
cai’bon tetrabromide, and ibis change appears to bo due to the influence 
of light. By exposing mixtures of this kind to direct sunlight and 
difiused daylight, and comparing them with others kept in the dark, 
it was found that, in the &st case 20 gmms of bromoform required 
5 — G days, in the second twice the time, while in the dark scarcely a 
trace of OBri was formed. 

Water alone may be used, but the process then requires a much 
longer time. 

G. T. A. 


The Mineral Oils of Buxi^re-la-Gme and Cordesse. 

By J. Joi FRB (Bull. Soc. Chim. [2], xix, 547—550). 

The mineral oils extracted fi’om bituminous schists for commercial 
purposes do not differ in physical properties h’om American petro- 
leum, but, as the author finds, they behave differently when treated 
with certain chemical reagents. Ameiican petroleum, consisting of 
saturated hydrocarbons, is xmattaoked by faming sulpbnric acid and 
monohydraled nitric acid. When, however, the minoi*al oils are 
treated with faming sulphnric acid, a partial absorption takes place ; 
when with nitric acid, nitrated producte arc formed. The part unat- 
tacked is not acted upon by a mixture of the two acids, and undci'goos 
oxidation by nitric acid only at boiling-point. The boiling-points and 
densities of different portions — separated by fractional distillation — 
agree with those of the saturated hydrocarbons (OijHam.^), and ele- 
mentary analysis also shows that they belong to tliia series. Those 
hydrocarbons form 50 p. c. of the oil, and are regarded by the authox’ 
as identical with those extracted by Polouzo and Cahonrs from American 
petroleum. By fractional distillation he obtains a scries of saturated 
hydrocarbons from octane (0bHi6)'np to hoptadocano (OnH.«»). 

The part attacked by sulphuric acid consists apparently of hydro- 
caa-bons of the ethylene series (OnHjj,,) together with less hydrogoiiisod 
hydrocarbons. They are violently attacked by bromine. They do not 
contain benzene or naphthalene, probably because tbeso commercial 
mineral oils are distilled at the lowest possible temperatures. 

0 . 0 . 


Amylenes. By F. Flavitzkt (Deut. Chom. Qes. Ber., vi., 5G2). 

This is a preliminary notice on two amylenes, one of which, obtained 
by the action of alcobolio potash on the amyl iodide from inactive 
fermentation alcohol, boils at 25®, and combines with broniino at tlio 
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ordinary temperature. This amyleno, when heated in closed tubes to 
100® with strong hydrochloric acid, combines with it, and forms a 
hydrochloride, which boils at 86° to 86°, and is decomposed when boiled 
with water, yielding an alcohol. The other amylene, obtained by the 
action of phosphoric anhydride on ethyl-amyl ether, boils at 36°. A 
gas is evolved during the reaction, probably ethylene. 


On Ethyl-acetylene and its Identity with Crotonylene. 

By L. Petjnier (Compt. rend., Ixxvi, 1410 — 1413). 

ETHTL-ACETTLEisri] was produced synthetically by Bertholot by passing a 
mixture of acetylene and ethylene through a tube heated to low 
redness. 

The author has repeated this experiment, and from the resulting 
hydrocarbon has prepared the tetinbromide, by contact with 

excess of bromine. This bromide agrees in composition and properties 
with the crotonylene tetrabromide described by Caventou. 

The constitution of crotonylene is thus established. It is, in fact, 
ethyl-acetylene. 

W. A. T. 


Preparation of Methyl Iodide and Butyl Iodides. 

By A. Butlerow (Beut. Ohem. Ges. Ber., vi, 661 — 662). 

Methyl alcohol and the requisite quantity of red phosphorus are heated 
in a flask furnished with two condensing tubes, the iodine being 
gradually added through the wider of the two tubes. In this appa- 
ratus a kilogram of the iodine can be converted into the iodide in five 
or six hours. 

In order to prepare isdbutyl iodide, the author passes washed hydriodic 
acid into boiling isobutylic alcohol. The hydriodic acid was prepared 
by allowing water to flow slowly into a vessel containing phosphorus 
iodide, prepared by the direct addition of ordinary phosphorus to iodine. 
600 grams of the alcohol yielded 1260 of the iodide. 

Tertiary hdyl iodide is prepared by i)assing isobutylene into an 
aqueous solution of hydriodic acid saturated at 10°. The isobutylene 
from 200 grams of isobuiyl iodide yielded 130 to 140 grams of tertiary 
butyl iodide. 

0. E. G. 


On the Boiling-points and Molecular Volumes of the Isomeric 
Ohloro-derivatives of the Ethylic Series. By G. Hinriohs 
(O ompt. rend., Ixxvi, 1408 — 1410). 

This is a discussion of the properties of the isomeric chlorinated deriva- 
tives of ethylene and hydride of ethylene in relation to the author’s 
theory of molecular mechanics. 


W. A. T. 
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On the Combinations of Titanium Chloride with Ethers^ 

By B. DEMAE9AT (Oompt. rend , Ixxvi, 1414 — 1417). 

Titaistittm cMoride is capable of combining with oxygenated ethers as 
well as with the sulphides and sulpliydi*ates of alcohol-radicals. The 
compounds thus formed with the ethers of monobasic acids belong to 
three types, which may be represented by the following formulas, in 
which E and B' stand for a molecule of the ether : — 

[TiClJaE, TiChB, TiOhBE^ 

The ethers of dibasic acids furnish corresponding compounds— 
[TiClJiB, [TiCl4]2E, TiOUE. 

These compounds are all formed by mixing together chloride of 
titanium and the ethers in proportions correspon^ng with tlie formulae. 
They are all solid, yellowish, non-volatile bodies, which are decomposed 
by heat, and are obtained in distinct crystals only with diiBdculty. 

The author considers that these compounds are most probably double 
chlorides containing a chlorhydrin united to the chloride of an acid 
radical. The compounds formed with ethyl acetate, for example, have 
the following composition ; — 

2[Ti0h].0,H3O20,Hs. 

TiOli-OsHsOaOsHs. 

Ti0l4.2[0JB[80AH,]. 

These formulss may be otherwise written — 

TiOl3COO>H5).TiCl4 O2H3OCI. 

TiCl3(002Hs).0,H,00L 

TiCl2(003Ho)3.2(03H3001), 

The sulphides and sulphydrates of alcohol-radicals behave with chlo- 
ride of titaniuTn in the some manner as the oxygenated ethers. 

W. A. T. 


On vaadoTis Propylene Chlorides. By E. Rbboxtl 
(O ompt. rend , Ixxvi, 1270 — 1272). 

Op the four possible propylene chloiidos, namely : — 


1. 0H.01— OH3— CHaCL 

Normal chlondo of propylene. 

3. CH3— OOlj— OH3. 
Methylchloracctol, or 
dichlorhydmte of ahylene. 


2. OHr-OHOl— OH3OI. 

Ordinaiy chloride of propylene. 

4. OH,— OHjr-OHOb. 
CShloropropylol. 


the first and third are known, and the author has now prepared and 
described the other two. 

L Nomal Chloride of Fropylene^ OHjOl — OH3 — OH4OL — The 
author at first endoavouvod to prepare this, the Iruo honiologue <»f 
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ofcliylene dichloridej by* the action of bydrocbloric acid on chloride of 
allyl, but found that he obtained only the ordinaay chloride of propy- 
lene. The action of hydrobromic acid on bromide of allyl, however, 
yields very different results. Ordinary bromide of propylene boiling 
at 143° is indeed formed, but also the normal bromide boiling at 162*' 
to 163°, the best conditions for the formation of the latter being to boat 
the allyl bromide with the most concentrated hydiobromic acid to 100° 
in closed tubes for twelve minutes. The normal bromide, CH2Br — 
OH2 — OH2Br, is easily transformed into the chloride by means of 
dichloride of mercury. It is a liquid boiling at 117°, and closely re- 
sembling ethylene dichloride in its properties. Its density at 15° is 
1*201. Alcoholic potash converts it first into allyl chloride, CH2 — 
OH — OHjOl, and ultimately into ethyl-allylic ether, OH^ — OH — 
CH2(002H5). 

n. The author has also afforded additional proof that the methyl- 
chloracetol prepared by the direct union of hydrochloric acid and aHylene 
is identical with that obtained by the action of phosphorus pcntachlorido 
on acetone, inasmuch as both of them yield the same crystals of 
benzoate, CH^ — C(C7HoO)a — CBC3, when treated with silver benzoate. 

HI. C1ilorox>fojpylol, OHa — OH^ — OHCI2. — When pure normal pi^o- 
pylio aldehyde is added drop by drop to a slight excess of phosphorus 
pontachloride, a brisk reaction takes place, and the product yields a 
new compound on distillation, mixed, however, with phosphoric oxy- 
chloride. After removal of the latter by washing with water and 
treatment with potash, a liquid is obtained which boils between 84° 
and 87°. This is chloropropylol, the true homologue of chlorethyl- 
chloride, — OHOI3. The corresponding bromopropylol is at pre- 

sent unknown, but there is no doubt that the action of phosphoric 
pentabromide on propylic aldehyde wonld yield it. 

The author intends investigating the five chlorobromidos of propy- 
lene, which theory indicates as capable of existing. 

0. B. Gr. 


Preparation of Glycols. By A. Jbltekow 
(Deut. Chem. Ges. Ber., vi, 658). 

Or beating methylene bromide to 140° — 150° in sealed tubes, with 15 
or 20 times its volume of water and excess of lead oxide or carbouaio, 
lead bromide is formed, together with ethylene glycol and iracos of 
ethylene oxide. A similar reaction takes place witii ethylene chloride 
at 170°. From these results the author infers that the formation of 
aldehyde by the action of water on ethylene bromide (Ann, Ckeni. 
PJiarm., cxxxi, 173) is due to the presence of ftoo hydrobromic acid 
formed during the reaction. 

Propylene bromide under similar circumstances yields acetone ; and 
the propylene chloride boiling at 93° yields acetone, propylene glycol, 
and traces of a substance capable of reducing silver salts, probably propy- 
lene oxide or propylic aldehyde. From 24 grams of propylene chloride 
2*5 grams of acetone and 5 grams of propylene glycol boiling between 
185° and 186° were obtained. Acetone is formed, whether tho mixturo 
coniaous a free haloid acid or not. 


C. lii. (i. 
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Action of the principal Derivatives of Amylic Alcohol on 

Polarised Light. By J. PiBr-EB and E. PucnoT (Compt. imd., 

Ixxvi, 1332—1334). 

The authors have made a number of obsorvatioiis of tho rotatory 
power possessed by the amyl alcohol of fermentation and its deriva- 
tives. 

They set out by stating that in the course of those experiments they 
have never encountered the optically inactive alcohol of Pasteur. 

They indicate, as a point worthy of attention, that the action of 
amylic alcohol upon polarised light being equal, though opposite, to 
that of a solution of cane sugar containing 1*4 per cent., its rotatory 
power is increased ono-ihird by the addition of about 6 per cent, of 
water. 

The following table includes the chief results obtained : — 



Density 

atO°. 

Boiling- 

point. 

Bolalioii. 

Amyl valerate 

•874 

190“ 

+ 40“ 

Amyl butyi-ate 

•8769 

170*3“ 

8-5“ 

Butyl valerate 

•8884 

173-4° 

+ 8“ 

Propyl valerate ... 

•8862 

157“ 

+ 9“ 

Ethyl valerate 

•886 

135*5“ 

+ 12-5“ 

Methyl valerate 

•9005 

117*5“ 

■f 8-5“ 

Valeric acid 

■947 

178“ 

+ 5“ 

Amyl alcohol (anhydrous) 

•8256 

130“ 

- 8-5“ 

Amyl alcohol, with C p.c. w^ator . . 

— 

— 

- 11“ 

Pure amyl aldehyde 

•8209 

92*5“ 

+ 6“ 

Crude amyl aldehyde 



+ 18“ 
W. A. T. 


On Amylic Alcohol. 

By 0. POPOFP (Dent. Ohem. Gos. Bor., vi, SCO). 

The author has found that amylic alcohol which, by fractioiml 
distillation, gives the powerfully polarising alcohol, if ti'catcd with 
alkali or a solution of calcium chloride pi*ovious to fractionation, no 
longer yields the optically active alcohol. 

0. B. G. 


Constitntion of the Allyl Compoimds. By Aug. Kekulk iuid 
A. BiINNB (Dent. Ohem. Ges. Bcr., vi, 3d() — 388), 

NoTWiTHbTAYDiNG the strong evidence adduced by Kokule, in support of 
the fonnula 

OH3— CH=CH— CO>H 

for crotonic acid from crotonio aldehyde many chemists still regard 

oh5f=oh— OH r-coja: 

as the correct expression, in consequence of tho formation of tho a(*id 
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from allyl alcohol, which undoubtedly is correctly reprosonted by the 
formula 

CH^OH— OH*(OH). 

All obserrations with regard to the behaviour of allyl alcohol and cro- 
tonic acid lead, however, as already pointed out by Kekul6 (this Journal, 
x, 618 ), to the conclusion that, at some stage of the conversion of the 
one into the other, an alteration in structure takes place. The authors 
consider that they have now experimentally demonstrated the correct- 
ness of this view. In the first place they show that the modification 
cannot be supposed to occur during tho conversion of the alcohol into 
the iodide, since the alcohol regenerated from the allyl oxalate pre- 
pared with allyl iodide from pure allyl alcohol from glycerin, is in all 
respects identical with the alcohol employed in the preparation of tho 
oxalate. 

In the next place, the authors have oxidised allyl alcohol, iodide, and 
cyanide, employing both chromic and nitric acid as oxidants. Basing 
their deductions on the assumption that an allyl compound represented 
by the formula 

CHi-^OH=CH.R 

should yield acetio»acid, whereas a compound of the formula 

CHtf=0H— CHa.R 

cannot yield acetic acid, but may be c:^ected to furnish formic acid and 
(with nitric acid as oxidant) oxalic acid, they find that their results are 
entirdiy confirmatory of the view that a change occurs during the 
formation of the cyanide, the iodide, OHa— OHZIOH2I, yielding the 
cyanide, CH3— CHz;CH( 0 !N’). Thns aRyl alcohol gave with chromic 
acid some acrolein, together with formic acid and caibonic anhydride ; 
with nitric acid, formic and oxalic acid — ^butin neither case acetic acid. 
Similarly, allyl iodide gave formic acid and carbonic anhydride, bat no 
acetic add. Allyl cyanide, however, readily gave acetic acid in 
quantity on oxidation both with chromic and nitric acids. To 
meet the possible objection that tho cyanide is convcitcd into crotonio 
add, and that it is in reality the latter which is oxidised, tho authors 
state that whereas crotonio add is oxidised with great difficulty, allyl 
cyanide is most easily oxidised. 

H. E. A. 


The Dibromopropionic Acid obtained from Propionic Acid. 
By 0. Philippi andB. Tolleks (Deut. Ohem. Gos. Bor., vi, 515 
—519). 

The following three modifications of dibromopropionic add arc 


possible : — 



I. 

n. 

m. 

OHBra 

1 

OHJBr 

1 

CH» 

1 

OH2 

1 

CHBr 

OBrs 

1 

OOOH 

1 

OOOH 

moH. 
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The (jS) dibromopropioiiic acid obtained by Mundor and Tollens from 
allyl bromide was shown to have the constitntion reprosontod by tbo 
formula H, and as the acid obtained by Friodel and Macbnca cannot 
have the constitution I, this having been derived from mono-bromopro- 
pionic acid, in which the bromine is known to be nnitod with the carbon 
standing next to the hydroxyl carbon, it follows that if the acid of 
Fiiedel and Machnea (a) can be definitely proved to be non-identical 
with that of Miinder and Tollens, the former mnst have the constitu- 
tion in. 

The authors find that the acid of BViedeland Maohucais deliquescent 
when impure, but permanent when pure ; consequently it may be puri- 
fied by exposure to the air, the impure portions delLquesciag and drain- 
ing away. When pure it melts at 60°, and crystallises, on solidifying, 
in small quadratic tables, which are sometimes tiuncated. 

One of the most remarkable distinctions between the a acid and the 
3 acid is found in the fact that when a sample of either modification is 
melted, and a portion of the same kind is added, crystallisation takes 
place ; but if a portion of the other modification is added, this becomes 
melted, and it remains fluid even after the solidification of the bulk of 
the sample. The a acid boils at 220° — 221°, while the p acid does not 
distil completely below 240°, pai'tial decomposition taking place. When 
the 3 acid is reduced by zinc and sulphuric acid, the product is acrylic 
acid, while the a modification yields propionic acid on reduction. Px’o- 
pionate of lead was found to ho crystallisable, although with difil- 
culiy. 

The salts of a dibromopropionic acid differ from those o£ the jS salt. 
The calciitm salt^ a( 03 HjBr 303 ) 3 Ca -f- 2H3O, forms fine lustrous 
needles, which lose their, water at 90°. The hariimisalt (03B[3Br808)3Ba 
-f 9 H 2 O, forms needles similar to the calcium salt. Tho ethjlic ether 
obtained by the action of hydrochloric acid on an alcoholic solution of 
the a acid, forms a liquid with a camphoric odour, having a specific 
gravity of 1*7580, and boiling at 190° — 191°. Tho diffi^renco botwoon 
the boiling point of this ether and that of the 3 other is about 22°, or 
rather less than the difference between the boiling point of propylene 
bromide and that of methyl-bromacetol ; consequently an analogous 
difference of constitution probably exists. 

By boiling the a dibromopropionic acid with alcoholic potash, a 
crystallised potassium salt was obtained which, when treated with 
sulphuric acid, and agitated with other, yielded an acid, molting at 69 
— 70°, and apparently identical with the acid similarly obtained from 
the 3 dibroiuopropionio acid. 

T. B. 

On the Action of Sodiuin-Amalgain "on Dinitroheptylic 
Acid. By H. A. Kulliibm (Ann, Ohem, Pharm., clxvii, 45 — 
48). 

The author has described, under the napae dmUroheptijUc acid^ a body 
which is obtained by boiling camphor for a long time with nitnc acid. 

By the action of sodium amalgam on tho alcoholic solution of this 
body, a corresponding mononitrohcptyHc acid, 06lIu(NOi)Os, is formed, 
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wliicTi fnruislies a sodium salt, OfaHio(N03)Na03.3JB[iO, a barium salt 
[0(.Hio(!N'02)Oj]3Ba.3B[20, and a silver salt, 06Hio(!N'02)Ag02, all of 
wbicli are caystalli sable. 

W. A. T. 

Decomposition-products of the Chloranhydride of Glyceric 

Acid. ByWEEiGO and Okulitsh (Ann. Ohem. Pharm., clxvii, 

49—62). 

The f oUowing appear to bo the principal results obtained in this research, 
which, however, is at present incomplete. 

The authors have examined the action of water and of alcohol under 
different conditions upon the product of the action of phosphorus 
peniachloridc on glyceric acid. 

When the decomposition by water was effected gradually, as by 
exposing the substance to a moist atmosphere, an acid was obtained, 
the lead salt of which had nearly the composition of a basic salt of 
chloropropionic acid. On the other hand, when poured into water, it 
furnished a mixture of two acids, one of which contained chlorine. 

When in the preparation of the chloranhydride any notable rise of tem- 
perature is avoided, a product is obtained, which gives a clear solution 
when poured into water. Bnt when gradually heated to 150°, the 
resulting compound gives with water a white thick syrup. This syrup 
gradually assumes the consistence of honey, and becomes transparent. 
The honey-like body decomposed by bar;^a-water furnished barium 
monodblorolactate. 

The product of the decomposition of the chloranhydride by alcohol, 
submitted to fractional distillation, gave a colouidess aromatic liquid, 
boiling between 18o° and 100°, besides two other jfractions having an 
oily consistence. The analysis of the principal product, although 
giving very discordant number’s, showed that it was probably ethyl 
diohloropropionate. 

W. A. T. 

Preparation of . Trimethylacetic Acid. By A. Butlbrow 
(D eut. Chem. Gkis. Ber., vi, 564 — 565). 

The attempts to prepare ti’hnoiihylacetoniti’il by the action of potassio- 
mercuric cyanide, HgCy42KOy, on isobntyl iodide were unsucccshfnl ; 
tertiary bufcyl iodide, however, is easily attacked, and tire i*caction 
pi*oceeds at the ordinary temperature ; adihtion of water to the product 
pi'ecipitates an oilymixtm’e of t) unethyl-metliyJfonncuiide and trimpfliyh 
aoetonltril; the crystals of the latter melt at 15° to 16°, and it boils at 
105° to 106°. The oil is heated to 100° in closed tubes, with concen- 
trated hydrochloric acid, and the crude trimethylacetic acid thus 
obtained is purdfiod by means of the potassium salt, and subsequently 
by fmctional distillation. By tlris process tertiary butyl iodide yields 
14 per cent, of the pure acid. 

The author, by means of thrs acid, hopes to obtain trimethyl-ethyl 
alcohol, penta-methyl-ethyl alcohol, and trimethyl-methyl ketone, which 
he believes to be identical with pinacolin, since Friedol and Silva Imve 
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obtained from pinacolin alcobol, an acid which is apparently tvimetliyl- 
acetic acid. If this be the case, the following will he the constitutional 
formulas of these compounds : — 


(0H3)aC(H0) 

(OH*)i(HO) 

Finacone. 


F,0 = (0Hj),0 + H, 

OHj— 00 

Pmacolm. 


( 0 H ,).0 
OH,— incHO). 
0. B. G. 


Preparation and Properties of Oxymaleic Acid. 

By R Bouegoin (Compt. rend., Hxvi, 12G5 — 1267). 

This acid is prepared from potassium monobromoraalcate by the action 
of silver oxide on its cold aqueous solution. The new acid is then 
precipitated by load acetate as a lead salt which is subsequently decom- 
posed by sulphuretted hydrogen. On evaporating the solution and 
crystallising the product from ether, the oxymaleic acid is obtained in 
tufts of long, slender crystals which ai*e very soluble in water, alcohol, 
and ether. Its silver salt has the composition OaH 2 Ag 20 io, tlie acid 
being hibasic. The salts with the alhali-metals are crystalline and very 
soluble iu water ; the silver compound is a white precipitate soluble in 
acids and in ammonia ; it is very unstable, detonating vrhon strongly 
heated, and being decomposed by ebullition with water. Acetate of 
lead also yields an abundant precipitate of oxymaloate, which is soluble 
in nitric acid, but insoluble in the hxod alkalis aud in ammonia. On 
boiling an aqueous solution of isohromosnccinic acid, the bromine is 
entirely eliminated as hydrobromio acid, producing an organic acid, 
which the author proposes to compare with oxymaleic acid, 

0. E. G. 


Preparation of Organic Sulplio-acids. By W. Hbmilian 
(Deut. Olicm. Ges. Bor., vi, 562 — 563). 

The author finds that ammonium sulphite is preferable to the potassium 
salt for the preparation of these acids, the reaction being veiy sharp 
when the haloid derivatives of the acids are boiled with an aqueous 
solution of tho sulphite : — 

ROl + (NTHOiSOa = NHiOl + E.KHi.SOa. 


The free acid can readily bo obtained from the product of the reaction 
by boiling it with lead oxide, and subsequently decomposing the load 
s^t by smphuretted hydrogen. He has thus prepared o-sulphobutyric 


acid, CHa — OH 3 — irom pure ethylio a-bromobulyrato, and 


finds it to he identical with that which he previously obtained by tho 
action of chlorosulphuric add, HOISO 3 , on butyric acid, aio witib. 
Hofmann’s and Buckton’s add. Th^ author has also prepared jS-sul- 
phohutyric add, CH 3 — 0 H(HS 03 ) — OH 2 .CO 3 H, from ethylic )S-chloro- 
butyrate. The latter, which boils at 150® — 160®, was obtained from 
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the ^-clilorobutyric chloride, formed by the action of phosphoric 
chloride on sodium /S-oxybntyrate, OH, — CH(HO) — CH2.00jHa. 
Grenthcr’s ethyldiocetic acid being converted into |S-oxybntyric acid by 
treatment -with sodium-amalgam in the manner proposed by Wislicemis 
The new acid is a transparent hygroscopic, gnm-liko substance. Its 
lead, baiinm, and calcium salts do not crystallise, and are thrown down 
as flocculent precipitates on adding alcohol to their aqueous solutions. 
The barium compound obstinately retains one H2O, which it parts with 
only at 200°, the salt at the same time becoming brown, and being 
partially decomposed. 

0. B. G. 


Action of Phosphorus Pentachloiide on Sulphacetic Acid. By 
R. Siemens (Deut. Chem. Ges. Ber., vi, 659 — 662). 

Aooortung to Yogt, the chloride of sulphacetic acid yields by reduction 
thiacetic acid. But according to aU analogy, tliioglycollic acid ought 
to be formed, the more so as Garins, by acting with potassium mono- 
ohloracetate on potassium sulphydrate, obtained a tliioglycollic acid 
which by oxidation yielded sulphacetic acid. To clear up this point 
the following experiments were undertaken : — 

1 mol. of sodium sulphacetate and 2 mols. of phosphorus pentachlo- 
ride were gently heated. A quiet reaction took place and momcldoro-^ 
aulpliacetyl chloride was formed, which vras isolated by distillmg the 
product in vaetto. 

Monochlorosulphacetyl chloride is a colourless, limpid liquid, which 
fumes slightly in the air, and boils in Bnnsen’s vacuum, the column of 
mercury being 645 mm. at 130° — 135°. Its composition is COOl — 
OHCI.SO2OI. By treating it with tin and hydrochloric acid it is con- 
verted into thioglycollic acid, which can also he obtained by this reac- 
tion from the crude product, only the reaction is much more violent. 
The barium and lead salts haying the composition : — 



were analysed. The barium salt forms microscopic crystals, and is 
soluble in wmter ; tbe lead salt is an insoluble precipitate. This acid 
appears not to be identical with that obtained by Garins ; the latter at 
least does not state that in his compound two atoms of hydrogen can 
be replaced by metals. 

, When the pure chloride is mixed with water, carbon dioxide is given 
off, a portion dissolves, and insoluble trichloromethi/lsulphonic clUoriile, 
OOl3.SOaO], is left behind, while the solutiou contaiiis sulphacetic 
add: — 

OHCI.SO3CI OHa.SO2.OH COI3 

3 1 + SHsO =21 +1 + 5H01 + COa 

00,01 GbO.OH SOaOl 

It is possible, however, that the chloride was not a pure compound, 
but a Ttuxtnre of: — 
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a) (2) (3) 

00],.SO,01 OHOLSO^Ol OH, SO, 01. 

iool iool io OL 

In this case the compoxmd ITo. 1 would yield trioliloromethylsulphonio 
chloride, carbon dioxide, and nascent hydrogen, which latter would 
reduce No. 2 to No. 3, and this normal chloride would then be resolved 
into sulphacetic acid and hydrochloric acid. To obtain the normal 
chloride, sodium sulphacetate was treated with phosphorus oxychloride, 
but without success, the product consisting apparently of an anhy- 
dride. 0. S. 

On Valeritrine. By H. Ljubavin (Dent. Chem. Ges. Ber., vi, 
S65— 5GG). 

This compound is produced by heating valoral with twice its volume 
of alcoholic ammonia to 150® for about 40 hours : SCsHioO + NH3 — 
oH^O = CiJSjtN. In order to purify it, the uncrystallisablo Jiydro- 
ehloric acid compound is decomposed by potassium hydrate, and the 
free base distilled oS in a curi‘ent of steam. Its alcoholic solution is 
then precipitated by picric acid, and the picrate, Oi5H.7N.CtH^(NOa)jO, 
recrystallised from hot alcohol ; it forms long yellow needles which 
melt at 129° — 130°, and are sparingly soluble in cold alcohol, freely 
whtsn it is warm. Valeral yields about 30 per cent, of this sidt. The 
free base is a colourless mobile liquid which boils at 250® — 260®, and 
when warm has an odour resembling conine. It is almost in&olublo in 
water and in aqueous alkalis, but easily soluble in alcohol, in ether, 
and in the acids, forming salts, which as a role do not crystallise, and 
are decomposed by boding with aqueous solutions. The ohloro- 
platinate, 2(0i5Hs7N.H01) PtOh, crystallises in oitinge - coloured 
granules, which are easily soluble in alcohol, but only sparingly in ether 
or water. Mercuric chloride yields a double salt, Oi6HaTN.HCl+HgCl2, 
in rhombohedral crystals, which melt at 86® — 88®, and are soluble in 
boiling alcohol. Sodium has no action on valeritrine even at 250°. 

0. E. G. 

The Metallic Derivatives and Constitutional Formula of Cyan* 
amide. By E. Mulder (Deut. Chem. Gcs. Bor., vi, 055 — C58). 

The author was in hopes of being able to synthethiso glycoluril, 
C4H6N4O2, by the action of bromacetyluroa on cyanamide, but at 105° 
in presence of etber, he only obtamed a gelatinous substance in- 
soluble in water. 

The addition of silver nitrate or of an ammoniacal solution of silver 
nitrate to an aqueous solution of cyanamide, produces a yollow pre- 
cipitate, which, when suspended in ether and decomposed by sulj^u- 
retted hydrogen, is reconverted into cyanamide; from this the author con- 
cludes that the formula of the latter is and not Niii—OzzNHi, 

and proposes to call it eardimicle or carbodiimide ; ho draws attention 
to tho fact that by this means the formation of guanidine by the action 
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of ammonia, and of glyoocyamine by union with glycocine admits of a 
simple explanation, as do also its transfownation into urea — 

Of + H3O = 00 < 

Nx 


and into dioyanodiamide, 

EBZZGZZRE 


EBZZGZZRE NE 

= HNz: 0 < >Oz:im 

HNziCziNH 

2 mol. carbodiimide. Bicyanodiamide. 

The silver carbodiimide is insoluble in water, slightly soluble in 
ammonia, but soluble in dilute nitric acid, and rcprooipitated by am- 
monia as potassium hydi*ato ; it is not decomposed by boiling with the 
latter, or by exposure to light. It undergoes no change at 220®, but 
at a higher temperature it explodes, with formation of cyanogen, 

AgN—O^KAg = 2Ag + ]Sr + GE. 

Oyanamido is precipitated by ammoniacal cupric sulphate, but 
creatine gives no compounds corresponding with those of cyanamide. 
The author concludes with some thoorefcical speculations on the con- 
stitution of glycoluril, suggesting the formula — 


EKr-GO—EE—GO—GE^EzzGzjm 


C. E. &. 


Addition-products of Oyamamide. By B. Baumann 
(Ann, Ohem. Pharm., clxvii, 77 — 86). 

ETnYii carbamate (urethane) and cyanamide do not combine when 
heated together, either in the diy state or in an aqueous or alcoholic 
solution. From this it seems probable that in the formation of ci'eatine 
from sarcosine and cyanamide, the latter combines with the caiboxyl 
and not with the amido-group. 

According to Sfreckor, alanine combines with cyanamide, but he has 
not described the compound, which is isomeric with creatine, and may 
be called Alacreaiine, G 4 H 9 E’ 302 . It is obtained by adding a little 
ammonia to a concenfrated aqueous solution of the bodies and leaving 
the mixture to stand ; first dicyanamidc crystallises out, and then the 
now compound. The yield of it increases by employing an excess of 
alanino, but never approaches the theoretical amount. 

It forms prismatic anhydrous crystals, rosouibling crealino; it is 
almost insoluble in cold alcohol and very sparingly in hot alcohol, but 
freely in water; dissolving in 12 parte at 15®, whilst, according to 
Lielng, creatine rcqnfres 74 parts at 18°. By heating it to 170° — ^180°, 
or treating it with dilute sulphurio acid, it loses water and is converted 
into alacreaimine, which dissolves in water and alcohol more freely 
than alacreatine. 

From an aqueous solution it oiystallises in long needles resembling 
urea, and fr‘om alcohol in small rhombohedral anhydrons ciystals, 
wMc^ in the air absorb water and change into needles. It is a base 
resembling creatinine, forming double salts with zinc chloride and 
other chlorides- 
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It also reduces mercuric oxide ; yieldiug a strongly alkaline base and 
other products, but no oxalio acid. 

0. S. 


Oxidation of Allantoin with Perricyanide of Potassium. 

By P. C. B. VAN Em B DEN (Ann. Ohem. Pharm., olxvii, 39— 45). 

Lantanurio acid is a body wliicb, according to Scblieper, is produced 
by the oxidation of aUantom with ferrioyanide of potassium in presence 
of potash. Mulder some time ago (J*. Ghem, 8oc, [2], ix, 1197) found 
that an entirely different substance was formed by this process, and 
from this result the author was led to make a further examination of 
the reaction. 

A solution of allantoin in caustic potash was mixed with solution of 
potassium ferricyanide. A coloration was at first prodneed, but soon 
disappeared, and continued to do so until just one molecule of K 6 Fe 3 Cyi 2 
had been added for every molecule of allantoin OiNiHgOs present. The 
liquid then acidified with acetic acid, deposited a crystalline precipitate 
which was crystallised from hot water and analysed. The aqueous 
solution of this compound had an acid reaction. It gavo white preci- 
pitates with lead acetate, with silver nitrate, and with baryta- water. 
It lost no water by exposure over sulphuric acid or at 100°. Analysis 
showed it to be the acid potassium salt of a new dibasic acid, allan^ 
toxanic acid, represented by the formula, CiUsHaOi. 

The same body is produced when, instead of allantoin, potassium 
aHantoate is submitted to the same process of oxidation. 

I^eutral aUantoxanate of lead is G 4 ]Sr 3 HPb 04 ; the silver salt 
is 04 NJB[ 2 AgOi; an unstable barium salt has the composition 
C4N,HBa04. 

The acid itself, obtained from the lead salt by means either of sul- 
|>huretted hydrogen or of sulphuric acid, although capable of crystal- 
lising, is exceedingly unstable, the solutions evolving carbon dioxide 
even at ordinary temperatures. 

The formation of the new acid from allantoin is represented in the 
following equation : — 


O 4 N 4 H 0 O 3 + O = C4l^4H,04 + NH 3 . 

AUantom. AUaiiloxauic acid. 


W. A. T. 


A Supposed Isomeride of Piperidine, obtained from the Nitro- 
derivative of a Member of the Group OaH^a. By H. Gal 
(Compt. rend., Ixxvi, 1354 — 1356). 

2 To nitro-derivative of the hydrocarbon group CnH 2 a has yet been 
described. The anther has oht^ed one of them os follows. Hitrethano 
was treated with the quantity of alcoholic potash necessaay to oonvei*t 
it into potassium nitrethane, aud then with its equivalent of allyl 
iodide. The reaction was very energetic, potassium iodide was preci- 
pitated, and, on adding water to the filtered liquid, an oil was obtained 
YOL. XXVI, 4 A 
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having a formula which is that of tho nitro-derivativo of Wurtz’s ethyl- 
aUyl, or of amyleno. Tho reaction is probably thus : — 

ejEWKNOi + O3H5I = KI + O5H9NO2. 

The new nitro-derivative could not bo purified for analysis, since it 
is decomposed by distillation. The crude pi’oduct when reduced by 
nascent hydrogen lost its oily character, and, upon distillation with 
excess of potash, a colourless, strongly alkaline liquid was obtained, 
from which potash separated a base having the odour of piperidine. It 
is soluble in water and in alcohol. Its chloroplatinate appears in tho 
form of brilHant yellow plates, having the same percentage of platinum 
as piperidine chloroplatinate. On the other hand, its boiling point is 
85°, that of piperidine being 106°, and, although, like piperidine, it reacts 
energetically with carbon sulphide, no crystals are obtained on cooling 
the liquid, as is the case with that base. Though scarcity of material 
has prevented the author from making a full examination of this 
substance, he believes it to be a primary monamine, having the 
CiHr 

formula H 




B. j. a 


Aromatic Compoimds containing Silicimn. By A. Ladbnburo 
(D eut. Chem. Ges. Ber., vi, 879). 

SUicium fli&iyltricliloride^ SiOsHsClg, is prepai’ed by beating mercury- 
phenyl with silicium chloride iu sealed tubes at 300°, tlie product 
being separated by fractional distillation. It is a colourless liquid 
boiling at 197°, which fiimes in the air and is slowly decomposed by 
cold water, more rapidly, however, on warming or on addition of 
ammonia. On treatment with alcohol it yields oHliosiUcobeniioic ciheVy 
Si 06 H 3 ( 003 H 5 ) 3 , which is a colonrloss liquid boiling at 237°, of sp. gr. 
I'OISS at 0°, and 1*0055 at 10° ; aqueous hydriodio acid converts this 
ether into silicobenzoio acid. The author has also obtained silica^ 
henzoic anliyrlrlde (SiC6H50)«0, in the form of an amorphous colourless 
substance, moderately soluble in ether, loss soluble in alcohol, and bat 
veiy slightly soluble in water ; it is readily stdnble in aqueous pohxsli, 
the ad(£tion of hydroclilorio acid to this solution producing no preci- 
pitate, hut on the addition of an excess of ammonia silicobenzoic acid 
is at once thrown down. When heated 'vvith potassium hydrate, tho 
anhydride fiimishes benzene. 

H. E. A. 


Action of Phenol and Caustic Potash on Dinitrochlorobenzene. 

By A. Maikopab (Dent. Chem. Ges. Ber., vi, 564). 

The author finds that the action of an alcoholic solution of potash and 
phenol on dinitrochlorobenzone gives rise to an ether of the composi- 
tion, 06H3(N03)a.C6H30. It crystallises in scales which molt at 65° ; 
they are resolv^ by the action of ]>otasbinm hydrate into phenol and 
the potassium-componnd of dioitrophenol. The sulphonic acid prepared 
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fipom tMs ether is not identical with the acid discovered by Glulz. 
The author also states that benzene occurs amongst the products of the 
action of phosphoric anhydride on phenol. 


Derivatives of Monosy-azobenzene. By Tsohiavinsicy 
(Dent. Chem. Ges. Ber., vi, 5G0 — 561). 

PuEB moywxij-azohejizene crystallises in brick-red rhombic prisms, which 
melt at 150°, and are soluble in toluene and in dilute alcohol, spai*iugly 
in boiling water. The addition of silver nitju-te to its ammoniacal 
solution produces a flocculent precipitate which becomes ciystallino on 
standing. The action of nitric add converts monoxy-azobonzeuc into 
picric acid. Benzoxif-azohenzene, 0i3H9hr20(C7H50), crystallises in 
plates or tetrahedrons which melt at 136'^, and are easily soluble in 
toluene, less so in ether, and sparingly in alcohol. Monomljpho3.*j/-azo~ 
lemolic acuL^ Ci 2 H 9 N 20 (HS 03 ), prepared by the action of fuming sul- 
phuiic acid on oxyazobenzene, crystallises in woU-formod octohedrous, 
which are easily soluble in water. The barium compound crystallises 
in golden-yellow scales, containing 2 molecules of water. The easily 
soluble copper and magnesium compound crystalli&e with 3 H 2 O ; tho 
potassium salt is anhydrous. 

0. B. G. 


The Azo-derivatives of Liquid and Solid Nitrotoluene. 

By H. Peteieff (Ohem. Ges. Ber., vi, 556 — 558). 

Pure p-azotohiene can be obtained only by the oxidation of the con’o- 
sponding hydro-compound; it melts at 14J*° — 145°, and sublimes 
undecompoBod. It is more difficultly soluble thau a-azotolueno. 
^■■mononitroazotohteiiemeliaxLg&t 76% and ^-dinitroa^otolmne molting at 
110°, are obtained by gently heating j3-azotolueno witli nitric acid of 
sp. gr. 1*4. The dinitroazotolueue crystallises out first in j’-cllow 
needles from the alcoholic solution of the ]3roduob, colourless needles of 
the mononitro-compound being obtained from tho mother-liquors. 
Strong nitde acid (1*34) converts |S-azotolucnc into irhiifron-Mj^ytolnene, 
melting at 201°, and identical with that formerly obtained from 
«-azotoluene. S’-moywhromoazotoluene^ molting at 136°, can be prepared 
by the direct action of bromine on the corresponding azo toluene. It 
crystallises in tufts of needles, which are difficultly solnblo in alcohol 
or ether, but readily in chloroform and benzene. It sublimes un- 
changed. 

P-mononltroazoxijtohiene, molting at 84°, and ^-^diniiroazoxi/MimtCy 
melting at 145°, are obtained by gently heating i8-azoxytoluene (melting 
point 59°), with nitric acid of density 1*4. They both crystallibo iu 
yellow needles, and can be separated by taking advantage of tho dif- 
ference in their solubilities in alcohol, iu which tho diniiu'o-compound 
is insoluble. Strong nitric acid yields trinitroazoxytolneno. fi-dihro~ 
moazosiytohteYie is obtained on dissolving 0-azoxytolueno in bromine; it 
crystallises in needles which melt at 138®, and are but sparingly soluldo 
in alcohol. 



1028 


ABSTRACTS OF OHEMIOAIi P*\PERS. 


Diy a-lijdrazotolaene, melting at 165°, can be kept nnclianged if 
not expobed to tbe air, but is converted into azotolaene and azoxy- 
tolnene by contact witli alcohol or water, and more quickly when 
boiled with alcoholic potash, or with animal charcoal, Nitrons acid 
changes it entirely into azoxytoluene. On passing dry hypochlorous 
acid into an ethereal solution of o-hydrazotolucne, a white powder is 
obtained, easily soluble in water ; this solution gives, with silver and 
copper nitrates, insoluble precipitates which, when treated with an alkali, 
yield a substance crystallising in nacreous scales melting at 112°. This 
substance is difficultly soluble in water, easily in alcohol or ether, and 
from the composition of its hydrochloride, 0i4Hu,N3.2HCl, would appear 
to be an isomeric tolidine. Beside the white compound previously 
mentioned, the action of hypochlorous acid also yields azoxytoluene and 
an addition-product: OuHiblSrjObO.SCiiHifeN^ + 20120= O14H16N32HCI 
+ OX4H18N2OI3O + 

Azoxybonzene is obtained when a solution of azobenzene in acetic 
acid is heated with chromic anhydride to 150° — 250° in sealed tubes. 
Repeated ti'eatment with boiling nitric acid (density 1*54), converts 
azobenzene into trinitroazoxybenzene, which crystallises in long needles, 
whilst the addition of water to the mother-liquors causes the separation 
of a resinous mass which crystallises from alcohol in long yellow needles, 
melting at 85°, and having the composition of dinitrobenzene. JDioxytri- 
miroaaohenzem (oxytrinitroazoxybenzene), CiaHT(N02)2N202, is obtained 
by heating a solution of trinitroazoxybenzene in concentrated nitric acid 
with chromic anhydiide for 12 hours to 180° — 200° in closed tubes ; 
the product is precipitated by water, washed with ether and alcohol, 
and finally crystallised from nitric acid, benzene, or chloroform. It 
forms slender needles which melt at 102°. By the further action of the 
oxidising mixture, frlo3$ytrinLti(itoheii::ene, is pro- 

duced ; it is a yellow crystalline mass w^hich melts at 52°, and explodes 
when heated ; it is easily soluble in chloroform or ether. 

0. B. a. 


Action of Broxnine on Boiling Ethylbenzene. 

By B. Radziszb wsKi (Dent, Chem. Ges. Bor., vi, 492—494). 

A'rTBMPTS to prepare bromethylbenzene (styryl bromido) by Bei*tholot’s 
method were unsuccessful, tho product decomposing during diMtillaiion ; 
but it was obtained in a tolerably pnre state by treating ethylbouzono 
heated to 140° with a slight excess of bromine, washing tho product, 
and refrigerating, in cider to cause the dibromstyrol to crystallise out. 
From this substance styrylic alcohol was obtained, and tho author 
intends to study the products of the oxidation of this alcohol. 

By treating ethylbenzene, heated to 145° — 150°, with two mole- 
cules of bromine, a crystalline compound having the composition 
08H8Br3 was obtained. It crystallises from ether in white needles or 
leaflets melting at 68° — 69°. It decomposes spontaneously, becoming 
dark coloured, but it maybe preserved under water without undergoing 
change, even though exposed to the light of the sun. When it is 
heated with water to 190°, no aldehyde of phenylaootic acid is formed, 
but hjdrobromic acid and a bromstyi*ol luaving an agreeable odom-. 
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These reacstions show it to be identical with dibromstyvol, OoH^ — 
CHBr — CH2Br. When passed over lime heated to dull redness, it 
yielded a hydrocarbon having the composition OgHo, and boiling at 
140“ which was found to be identical with Glaser’s acotenylbenzeno, 
also a crystalline hydrocarbon which appeared to be identical with the 
polystyrol of Bugler and Leisi. 

By treating a mixture of bromethylbenzene and ethylbenzene with 
zinc, a hydrocarbon having the composition CgHg — OgHi — CgHs — C2H5 
was obtained. The action of heat on this hydrocaibon, and the action 
of water, at a high temperature on biomethylbenzeno are now being 
investigated by the author, the action in the latter case being different 
from that of water on benzyl chloride. 

T. B. 


Synthesis of Phenyl-allyl. By 0. Chojnaoki 
(Compt. rend., Ixxvi, 1413). 

By heating to 100“, under pressure, a mixture of equal parts of benzene 
and iodide or bromide of allyl with a fifth of its weight of zinc-powdor, 
hydrohromic acid is disengaged, and a dark-colonred oil is obtained. 
By submitting this oil to distillation, the excess of benzene and allyl 
bromide separate, and between 130“ and 1G0“ the plicnyl-allyl passes 
over. This hydrocarbon boils at 155“, and forms a limpid oil of agree- 
able odour. It gave satisfactory analytical numbers. 

W. A. T. 


Sulphur Derivatives of Gymene. By A. P. Plesch 
(Deut. Ohem, Ges. Ber., vi, 4?8— 4S2). 

When cymeue is prepared by the distillation of camphor with phos- 
phoric sulphide, various compounds soluble in alkalis am formed in 
small quantity, and in order to free these portions fmm hydrocarbons, 
their alkaline solution was either agitated -with ether or subjected to the 
action of a current of steam ; afterwards the solution was acidified with 
hydrochloric acid, and tho oil which separated was subjected io fra<j- 
iioiialion. The principal product w.^us cymeue CioHj.SK. 

This substance forms a colourless liquid boiling at 235 ‘ — 23(>\ 
It has a peculiar aromatic odour, is miscible with alcohol, but 
insoluble in water, and its specific gravity was found io be 0'0975. 
The merenmj coinpowatZ, Hg(OioHi3)2S2, which forms long bright needles, 
is prepared by boiling an alcoholic solution of the mercaptan with 
mercuric oxide and cooling the liquid ; or as a white precipitate on 
mixing an excess of an alcoholic solution of the mercaptan with mercuric 
cliloride. On distillation it yields metallic mercury, mercuric sulphide, 
and an oil which appears to be a mixture of cymene sulphide and 
disulphide. If an alcoholic solution of cymene mercaptan bo added to 
excess of mercuric chlorido, a more soluble compound, OioHisS.HgOl, is 
formed. The bilvor cumjyonnd^ CioHi5.S.Ag, is obtained as a yellow 
crystalline precipitate by addiug au excess of solution of the mercaptuu 
to a solution of silver nitrate. If the mercapt.in is not in excess, tho 
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compound, OioHw.S.Ag.AgNOs, is obtained. It crystallises from 
alcohol in leaflets. 

Oxidising agents transform cymene mercaptan into cymene disul- 
phide (OioHu)sS 2 . This substance is best obtained by ^ ssolving the 
mercaptan in an alkali and adding iodine, it then separates as an oil, 
which does not solidify on refrigeration. 

When cymene mercaptan or cymene disulphide is treated with nitric 
acid, two atoms of carbon are eliminated, and sulphotoluic acid is 
formed. This acid crystallises in long thin hydrated prisms. Its 
potassimii salt, GoHa.CHs COi H.SO3 K, fonoas prisms containing 
The leaiJ salU C 0 H 1 .CH 3 .CO 2 SO? Pb + SH^O, is deposited as a nodular 
crust when its aqueous solution is evaporated. When the salts are 
fused with potassium hydrate, two acids are formed ; the more soluble 
of them, when puiifiod by sublimation, molted at 202® — 203°, and gave 
numbers agreeing with the formula of oxytoluic acid, but it differs from 
the known acids of this composition, by giving a violet colour with 
ferrie chloride. The less soluble acid was purified by repeated solution 
in an alkali and precipitation by an acid, and it gave numbers corre- 
sponding more nearly with the formula of dioxybenzoic acid than with 
tliat of oxytererephthalic acid, but as the analysis of its calcium salt 
gave results corresponding more nearly with the formula of the latter, 
the author considers it pi'obable that oxyterephthalic acid is really 
formed. 


Oxycymene and Thiocymene. By F. Rodekbueg 
(Deut. Chem. Qes. Bor., \i, 6G0 — 670). 

Tun oj^i/cijmene (or cymic phenol) which H. Miiller and Pott prepared 
by fusing cymene-sulphonic acid with potash, yields by distillation 
w ith phosphorus sulphide a thiocymeno (or cymene mercaptan) iden- 
tical with that which is obtained as a bye-product in the preparation 
of cymene fi’om camphor. The same compound is formed by acting 
with nascent hydrogen on cymcne-sulphonio chloride, and Keknlo and 
Fleisher obtained it by acting on camphor wdth iodine, and converting 
the oxycymene thus formed into thiocymene by means of phosphorus 
sulphide. 

These experiments show that in cymcne-sulphonio acid, as well as iu 
oxycymene and thiocymene derived from it, the inorganic gi*oups 
occupy the same position as in oxycymene and thiocymene, which are 
prepared directly from camphor. 

■'^on thiobenzene is fused with potash, some phenol is formed. 
Thiocymeno from camphor did not yield oxycymene by this reaction, 

C. S. 

Isomeiic Diuitroplienols. ByH. Huebnrr and W. BouNRinBa 
(Ajin. Chem. Pharm., clxvii, 80 — 117). 

The anthors enter at len^h into all the details of the preparation and 
properties of a- and ] 8 -dinitrophonol and their metallic derivatives. An 
abstract of their preliminary oommuiiicalion has, however, already 
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boon given (ibis Journal, x, 483), wbicb contains tbo substance of the 
present communication, excepting the discussion on tbe constitution of 
the nitrophenols. They remark, in the first place, that with regard to 
the mononitrophenoLs, there is as yet no experimental evidence to show 
what is the position occupied by the nitro- group relatively to the 
hydroxyl-group, and that therefore theoretical considerations alone are 
available in the discussion. Judging, however, from the circumstances 
attending their foimation, and fiom their physical properties as com- 
pared with the physical properties of other di-derivatives of known 
constitution, they are of opinion that whereas in the one (volatile 
nitrophenol) the nitro-group occupies the position 2, in the other (non- 
volatile nitrophenol) that group probably occupies the position 4, since 
on this supposition alone is it explicable that but a single diniti'ophcnol 
is formed jfrom it on nitration. 

In the conversion of the mono- into di-nitrophenols, when it is con- 
sidered that the presence of a nitro-group opposes the introduction of 
new negative constituents^ (NO 2 , Cl, Br) it follows that the second 
nitro-group will take up a position remote fi‘om the firat, as repre- 
sented the following formulie : — 


OH OH 



VoLililo mirophcnol. Non-volatilo nitroxihcnol. 



jtf-Dmtropheuol. o-Diuitrophonol. 

H. E. A. 


Action of Ozone on Pyrogallic Acid. By J. D. Bobkb 
(D ent. Chem. Ges. Ber., vi, 486 — 488). 

One molecule of pyrogallic acid and three molecules of potassium 
hydrate were dissolved in water and exposed to the action of ozonised 
oxygen nntil the daik coloni* first produced had given place to a reddish 

* Nitro-benyoic acid is lob's ofiwily convolved iiilo dinitrohenzoio acid lliau in 
btuzoic Jiilo iiitrobon/oie acid; tho piveoiico ul a liitm-group xu benzene outavly 
prevents the introduction of chlorine, bromine, or iodine. 
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yellow tint. The product possessed an odour recalling that of the fatty 
acids, and titration showed that two-thirds of tho potash had hoon 
neutralised by the products of the oxidation. After neutralisation 
with acetic acid, the solution was precipitated by lead acetate, and the 
precipitate was decomposed by means of hydrosiilphuric acid. Tho 
lead sulphide resulting from this decomposition was found to yield to 
alcohol a small quantity of a substance having an odour like that of a 
volatile fatty acid. The aqueous liquid, jGdtered from the lead sulphide, 
was nearly neutralised with baryta- water, when a gelatinous precipitate 
was deposited, and on the application of heat to the filtrate from this, 
renewed precipitation took place. The barium salt first deposited gave 
numbers corresponding with the formula ObHiBaO^, and the barium 
salt deposited on warming the above-mentioned filtrate appeared to bo 
identical with this. 

The solution from which the above-mentioned precipitates had sepa- 
rated was treated with the quantity of sulphuric acid required to 
separate the barium, and it yielded on evaporation a strongly acid 
syrup, in which small colourless crystals gradually formed. This acid 
gave numbers coiTesponding with the formula ObKhO?, 

These researches lead the author to assume the position 1 : 2 : 4 or 
1:2:5 for pyrogallic acid, and the following formula for tho new 
acid ; but before giving a decided opinion, he intends to investigate tho 
new substances more fully 

0— O-OH 

/X 

HO C— 0— OH 

Hoi 0— H 

v/ 

OOH. 


T. B. 


On a Compound OiiUsSj. By H. Limpricht 
(Dout. Ohem. Gcs. Bor., vi, 531). 

Wren monochlorobenzyl sulphide is subjected to diy dibiillation, the 
following reaction takes place : — 

2(OoHiCl.CH,)*S = OuH,Sa + 2(0,H,C1.0H3) + 2IICI. 

The compound 0 i 4B:8S2 forms small, light, glistening, white plates, 
melting at 208° ; it is sparingly soluble in cold, more readily in hot 
alcohol, and jfreely in ether, benzene, and carbon sulphide. With picric 
acid it forms the compound C 14 H 8 S 2 + 2 CoH 2 (N 02 )jOH, ci'ystallising 
from benzene in small yellowish-ied needles melting at 14C“. Boiling 
water or alcohol decomposes it. On heating the original compound 
wii^ bromine a little water to 180®, it is converted into CiJEiflBraSi ; 
white crystalline crusts, which do not dissolve readily in any liquid 
except boiling xylene, and do not melt at 250®, The original compound 
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is completely burnt by acetic acid and chromic trioxido ; niti*ic acid 
converts it into a yellow crystalline nitro-compound, and bydi'ochlorio 
acid and potassium chlorate convert it into OuHsOljSs, wliiob does not 
crystallise well. When the compound CnHaSi is dissolved in benzene, 
and sodium amalgam and hydrochloric acid are added, the body 
OuHioS is formed in small flat needles molting at 143 *^ — 144 °. This 
compound has great resemblance to tolalhjl sulphide^ 02bH2oS2, and is 
perhaps identical with it. In this case the original compound would 
be OigJBEjLsSi. 

0. s. 


Derivatives of Coerulignone. By C. Liebbrmann 
(Deut. Ohem. Gres. Ber., vi, 881 — 386 ). 

The author corrects the formula OisHuOc for coerulignono (this 
Journal, xi, 70 ) to CitHieOe ; that of hydrocoerulignone to OicHiaOc. 

Hydi'oooerulignone, he finds, contains two replaceable hydrogen 
atoms, the addition of potassium ethylate to an alcoholic solution of 
hydrocoerulignone jii'oducing an egg-yellow precipitate, C]bHibK20b, 
and sodium ethylate a similar precipitate, 0 ibHibNa 206 . The acetyl 
derivative, OiGHib(02njO)20b, forms white crystals difficultly soluble in 
alcohol, which meitat 2 i 6 ° Bf>u-.oyl- 7 iudroooeri(ligiiov 6 , OibHn (07HBO)20b, 
crystallises in forms resemblmff subbmed benzoic acid, difficultly soluble 
in alcohol. It melts at 214 °. It is obtained either by the action of 
benzoic chloride, or by treating the hydro-compound with benzoic anhy- 
dride at 160 ° — 160 ° in an open flask in an oil-bath, a mode of pw- 
cedure which is doubtless of universal application. 

On heating hydrocoerulignone with hydrocliloric acid in scaled 
tubes, methyl chloride and a body of the composition O12H10O6 
d ip 7 iemjl) are the products. Hexoxydiphenyl crystallises in magnificent, 
glistening, colourless, rosotto-like gi*oups, and is soluble in most 
solvents; the solution in alkalis has a magnificent purple colour, 
which appeal's, however, to bo the result of oxidation. It yields violet 
to blue, unstable precipitates with the metallic acetates, that produced 
by cadmium acetate bemg the most beautifully coloured. A crystalline 
hexa cetyl derivative, 0i2ir4(02H,0)b0b, and the propionyl derivative, 
Ci2H4(C2lT50)b0b, wore obtained; the benzoyl and isobutyryl deriva- 
tives could not be obtained pure. Hexoxydiplicnyl is decomposed 
when passed over heated zinc dust, ^\icUling diphenyl. 

The author regards hexoxydiplienyl as a dipyrogallol — 

fCbH2(OH),. 

\ObH 2 (OH),’ 

and hydrocoerulignone as its tetramothyl dorivativo — 

rObH2(OH)(001l3)2 

\ObH2(OH)(OOn02. 

Whether coerulignono is the quinono or quinliyclrono of liydrocooralig- 
iione has not been determined. 

In conclusion the author refers to some attempts made to ascei-tuiu 
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to wliieli constituent of wood cocrnlignono owes its origin. Nono was 
obtained by distillation of pure cellulose (Swedish filter-paper or nn- 
bleached calico). The distillate from 2 lbs. of oak-bark contained 
doubtful traces, but from 2 lbs. of beech-wood no loss than half a gram 
of pure coemlignone was isolated, thus showing that it is derived from 
some peculiar constituent of beech- wood. 

H. E. A. 


Synthesis of Oarbazol. 

By 0. Grab BE (Ann. Chem. Pharm., olxvii, 125 — 130). 

WHE3ir aniline is passed slowly throngh a red-hot porcelain tube, it 
yields hydrogen, prussic acid, ammonia, a base boiling higher than 
aniline, and a small quantity of carbazol: — 

2(C,H3.1SrHs) = OisHgM + 2H + NH3. 

It seems that Hofmann has already obtained caibazol by this reaction 
{Jahresb.^ 18G2, 235) A better yield (about 10 per cent.) is obtained 
by using diphenylamine : — 

OJBL OcHk 

= I >NH + 2H. 

That carbazol is really imidodiphenyl is proved by the fact that by 
acting on it with acetic anhydride one atom of hydrogen is replaced by 
one of aceiyl. Heated with hydriodic acid to 300° it yields the hydro- 
carbon O12H30. 

0. S. 


Derivatives of Naphthalene Tetrachloride. By E. Grimaux 
(C ompt. iHJud., Ixxvi, 575 — 578). 

The author has ahxiady shown that naphtlialonc tetrachloride when 
boiled is converted into a sort of glycol, OioHb 033 ( 01 I) 3 , to whicli ho 
gives the name dlcJiloronapMhmlrvnlc glycol. 

When a solution of this substance is dibiilled with ziiic-powdcT, 
white needles are obtained consisting of a-iiapbthol, OioIFtO!!, which 
has hitherto been obtained by fusing the sulphonapliLljalatcs with 
potash. 

The action of alkalis on the body Ci(,HfaCh(On)j yielded only 
resinous products. 

An nttemi)t w'as therefore made to remove the chlorine by the action 
of water al a lugli tcmpei-aturo. The whole of tlio clilorinc w'as Hopa- 
rated as hydrochloric acid, and a resin was oblaincd accompanied by 
a cryfetalline body wljicli appeared to be oj^ymqMiol or hi/droutqfhllio- 
ijifhioiie. It is so easily decomposible, however, that il could not ho 
obtained in a satisfactory condition for analysis. 


W. A, T. 



ORGANIC CHEMISTRY. 


1035 


Synthesis of Aromatic Ketones. By M. Kollarits and V. Merz 
(Deui}. Ohem. Ges. Ber., vi, 536 — 548). 

The authors haro already shown that by heating a mixture of benzene 
and benzoic acid with phosphorus pontoxide, diphenyl ketone is pro- 
duced. The same compound is also formed by using benzoic anhydride 
in place of benzoic acid, and the phosphoric anhydride may be replaced 
by metaphosphoric and even by pyrophosphoric acid, the yield in the 
latter case being, however, but small. Boron trioxide and dry hydro- 
chloric acid do not act on benzene and benzoic acid, even at 260°. 

Tohjljplienyl Mone^ C7H7.CO.C6Hg, is obtained by heating toluene 
with benzoic acid and phosphorus pentoxide to 180° — 200° for 8 — 10 
hours. It is first obtained as an oily liquid, from which after some 
time long pointed plates separate out, which crystallise from a mix- 
ture of ether and petroleum naphtha in largo thick prisms resembling 
coelestine, and melting at 56*5° — 57°. It is 3*eadily soluble in ether 
and benzene, sparingly in petroleum naphtha, and little more freely 
in alcohol. By oxidation with chromic acid it yields benzoyl-benzoic 
acid, and therefore appears to bo identical with Ziiicko’s tolylpheiiyl 
ketone, although the 1 ittcr compound is, according to this chemist, 
an oily liquid. When the solid ketone is heated with soda-lime to 
250° — 270° it is resolved into hem^ene and j^aratohuG acid — 

= OA + Cfl.{ooW 

The portion of the ketone which remains liquid on standing yields also 
a large quantity of paratoluic acid; orthotoluio acid could not bo 
detected. 

a- ami ^-NafpMlujlxdiQnyl laeione^ CwH? CO.CoHg. — These two isomo- 
rides are formed together by heating naphthalene with benzoic acid 
and phosphorus pentoxide for 10 — 12 hours to 200° — 220°. The a- 
compound crystallises from a mixture of ether and alcohol in thick 
short prisms molting at 77*5°, and the /8-compound forms noodles molt- 
ing at 82°. By separating the two kinds of crystals mechanically and 
rcorystallising thorn, they may ho obtained pure. When a-naphthoio 
acid is heated with honzono and phosphorus pentoxide, only a small 
(puintity of tho a-ketono is produced, besides carbon dioxide, naphtha- 
lene, and 0 L~dhiajpJiihyl hetoue, Tho latter compound is a glassy 
mass, which by rcorystallisation first from a mixturo of ether and 
alcohol, and finally from alcohol alone, yields colourless pointed needles 
melting at 135° and distilling without decomposition. It is also pro- 
duced by healing naphthalene with a-naphthoic acid and phosphorus 
peutoxide. 0-naphthoic acid and henzono give a good yield of 
^-uaphthylplionyl ketone. ^~dim}tldhyl Iccfono is formed by heating 
/3-naphihoeio acid with naphthaleno and phosphoims pentoxide to 200° — 
220° for 20 hours. It crystallisos from hot alcohol in plates, which 
soon separate into needles. It is less soluble in alcohol than tho 
a-conipound, and melts at 131i'5° — ^135°. According to theory ihfco 
(lumphihyl ketones may exist. I'lie third modification appears to be 
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formed, as Mr. Gianoli Giuseppe has found, by distilling a mixture of 
potassium yS-naphthalenesulplionatc and oxalate. It melts at 140^. 

Gijmyl^limiyl Jcefmie, GioHu.CO.OcHs, is obtained in small quantity 
only by heating camphor cymene with benzoic acid and phosphorus 
pentoxide. It is a pale yellow oil, possessing a very agreeable odour, 
and boiling at about 340". It docs not solidify in a freezing mixture, 
but becomes veiy viscid. 

Ghhrodiphenyl I'etme, OeHiCLOO.OeHs, was prepared from chloro- 
benzene. It crystallises from a mixture of other and alcohol in flat 
needles resembling benzoic acid, and from petroleum naphtha in 
needles grouped in globular masses, melting at and boiling 

above 300". 

BromodipJienyl 'ketone^ CJUBr.CO.CJELs, is obtained from bromobon- 
zene, and has great resemblance to the preceding compound. It 
melts at 81*5". 

Benzonitrile, benzoic acid, and phosphorus pentoxide did not yield a 
ketone, the nitrile being converted into the polymeric cyaphoiiine. 
When benzoic acid is heated with phosphorus pentoxide alone, no 
benzoyl-benzoic acid is formed, but a carbonaceous mass. Acetic acid, 
benzene, and phosphorus pentoxide did not yield methyl-phonyl 
ketone. Gases conl^dning carbon dioxide were formed, and a small 
quantity of a liquid consisting probably of diphenyl ketone. 


Action of Ammonia and its Derivatives on Ketones in pre- 
sence of Dehydrating Agents. By 0. Engliar and H. Heine 
(D eut. Chem, Ges. Ber., vi, 038 — 643). 

When boiling acetophenone is acted upon by diy ammonia and phos- 
phorus pentoxide, and the product dibiilled, a thick oil passes over first, 
and then a crystalline substance, wdiich is partially soluble in hydro- 
chloric acid. Ammonia jirecipitatcs from this solution aadoplieiiomHt*, 
ciystallising from hot alcohol in fine interlaced noedli^s melting at I oO*^. 
The formula of this body is either C 4 sH. or Cjil [wW. It is a veiy 
stable compound, and not decompohod by red-hot soda lime nor by 
boiling chromic acid solution. It is not produced by heating aceto- 
phenone with alcoholic ammonia. 

Acetophenonine hydixjchloride forms small thin platcS, and is dtj- 
composed by watm*. Eitro-acefcoplicnonine, C 3 iHic(!N 02 ) 3 N (?) crysUil- 
lises from hot ether in yellowish needles. 

The portion of the original product which is iusolublo in acids is 
tripheinjl-lenzene, OoH 3 (OoH 5 ) 3 , which has been produced by a reaction 
analogous to that by which mesitylenc is obtained fiuni acetone, inas- 
mneh as it is also foimcd by heating acetuphcuoiic with phoK])homs 
pentoxide alone : — 

3(OoH5.CO.CH3) = 3(OoH3.0.CH) + 3H,0. 

Tiuphenylbenzcne crystallises from ether in well-defined short 
prisms, meliiag at 167° — 168°. Oxidising agents attack it but 
slowly, and with bromine • and iiitiic acid it yields substitution- 
products. 
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By heating a mixture of aniline, acetone, and pliosphirus pontoxido 
Eor two days to 1^°, a liquid base, boiling between 200® — 220® is 
Eormed, probably adoordiiig to the equation — 

(0H3),co + = (CH3)20=i]sr.c,H3 + h^o. 

. 0. s. 

. Oxidation of Ketones. By A. Popopf 
(Dent. Ghem. Ges, Ber., vi, 660). 

On treating dibenzylketone (C 6 H 3 CH 3 ) 300 , with an oxidizing mixture 
3f potassium bichromate and dilute sulphuric acid, benzoic acid and 
3arbonic anhydride are produced, but no phenylacetic acid; this is 
iccounted for by the readiness with which phenylacetic acid is oxidised. 
V^ith regard to the preparation of the ketone, 150 grams of calcium 
phenylacetate yielded 45 grams of the crude product, which, after puri- 
Bcation, molts at 30®, and boils at 320® — 321®. 

Propylphenylketone yields by oxidation benzoic acid and propionic 
mid. The pure ketone is a colourless, aromatic liquid, of density 
3*992, at 15° ; it boils at 218° — 221®, and like dibonylketone, it docs 
Qot form a crystalline compound with acid sodium sulphite. It was 
prepared hy distilling a mixture of calcium butyrate and benzoate, 
aOO gi*ams of the former to 166 of the latter, in small portions at a 
bime ; this quantity yielded 164 grams of the crude ketone. 

0. B. G. 


Deoxybenzoin and Analogous Bodies. By B. Eadziszewsei 
(Dent. Chem. Ges. Ber., vi, 489—^92). 

Baviko come to the conclusion that deoxybenzoin is benzoyl-benzyl 

ketone [or rather henzyl-phenyl ketone, CO | author 

endeavoured to prepare it by distilling a mixture of benzoic acid and 
calcium phenylaccfeite. After the distillate had been partially fwod 
from benzophenono by distillation, it was ovaporated, when crystals of 
deoxybenzoin separated. 

The author conswlers it prohablo that moans will bo found for 
effecting the conversion of dibonzyl into deoxybenzoin or bonzile, or 
perhaps the latter may bo obtained by the action of water on iotra- 
bromotolane. Deoxybenzoin and its congeners should then bo repro- 
3ontod as follows, bonzilo being regardod as diphonyl-glyoxal and 
deoxybenzoin (benzyl-phenyl ketone) being at the same time a ketone 
smd a pseudo-alcohol: — 


CA 

cja. 

1 

OoH. 

1 

OoH* 

1 

OH(OH) 

OHCOH) 

-o- 

Ao 

1 

CO 

1 

1 

CH(on) 

CO 

1 

GO 

1 

CcHs 

Bcnmin. 

ioHs 

HydrobenzoCu. 

C,H» 

BooxylKyosom. 

O.H.. 

Boiusilo. 
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The author considors it probable that the oily body whicli Jena 
obtained by the action of phosphoric anhydride on bcnzilic acid is not 
impure bonzile, but an i&omeride of this substance, wliioli bears Llio 
same relation to benzilic acid and benzilc that glycollidc bears to j^ly- 
collic acid and fflyoxal. 

T. B. 


On Optically Inactive Camphoric Acid. By F. Wbtsden 
(D ent. Ohem. Gcs. Bcr., vi, 565). 

With regard to Jungfleisch’s researches on inactive camphoric acid, 
{ibid., vi, 2G8), the author points out that mosocamphorio acid, which 
he believes to be identical with that of Jnngfloisch, is readily converted 
into the inactive modification (paracamphorio acid ?). Tho author in 
his paper {Ann. Chem. PJiann., clxiii, 330) says, “ I propose to call 
the new acid mesocamphorio acid, becanso it is formed under similar 
circumstances to mosotartario add (Dessaignes, Pasteur) and mesa- 
conic acid ; and because it may bo converted into an optically inactive 
add, just lihe mcsotartanc acid into racemic add (Dessaignos). This 
change of mesocamphoiic acid takes place even on crystallising it ont 
of water or dilnte alcohol, and completely on long-oontmuod boiling 
with very dilute hydrochloric acid.” 

0. E. G. 


Preparation of MandeHc Acid. By Oito Muller 
(Arch. Pharm. [3], ii, 385, 380). 

Mandelic acid was discovered in 1852, by Winkler, in the emulsion of 
bitter almonds, and was afterwards prepared by him from benzoic 
aldehyde (oil of bitter almonds) by evaporating it with hydroe^’anic 
and hydrochloric adds. Its formula Avas, however, not clr.cidated, till 
Wislicenus formed an analogous substance, ethyl idenc-la otic add fi*oin 
acetic aldoh 3 'de, h^'drooyanic and hydrochloric acids, and pi*t)vcd mnn- 
delic acid to be phony Iglycollic acid. As benzoic al(lcbyd(' dot's not 
easily mix with aqueous solutions of hydi’cehloric (u* hydrocyanic acid, 
the anther proposed to prepare it from tho sodium sulphite addition- 
product of benzoic aldebydo, by fusion Avith potassium cyanide, and 
subsequent treatment Avitb hydrocbloric acid. The following reactions 
took place, as was expected : — 

OAOHO + SO.{gg“ = 

O^.OH{°5o,oif. + KON = SO,{g|^ + 

0ACh| gf + HCl + 2H,0 = NHiCl + 0,H.0H | 

The melting point of tho acid, after purification by crystallisation, 
was found to be 115®. 


W. E. 
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A New Acid from Aloes. By P. WEsnLSKT 
(Ann. Oliom. Pharm., clxvii, (55 — ?3). 

This acid, which the author calls alorcinio acid, has abcady been 
described (sec this Journal [2], x, 489). The present paper gives a 
few additional details. « 

The melting point of the acid dried in air is 97®, m vacuo over 
sulphuric acid, 115®, The anhydride melts at 138°. 

The l)arium salt crystallises in small needles grouped in masses. It 
dissolves pretty easily in water and in alcohol, but is quite insoluble in 
ether. At 100® it becomes rose-red, and begins to decompose. It has 

ttie formula, CoHj^Os + SHjO. 

2 

The calcium salt is rather more soluble. It is anhydrous, 

The co^ei’ salt, OjHo^Oj + 2HiO. 

2 

The water of crystallisation of the barium and copper salts cannot 
bo removed at a high temperature without partial decomposition of the 
salt. 

The alkaline alorcinatos are difficult to obtain pure, in consequence of 
the tendency of the acid to oxidise in presence of strong bases. Fused 
with potash, alorcinio acid is converted into orcin and acetic acid. By 
treatment with acetyl chloride, it yields a crystallisable momeefyl dan- 
vative, OoHo(02H30)03 -f H3O. The author therefore represents the coii- 

{ OH 

OO.OH 

It seems not improbable that alorcinio acid may be the proximate 
product of the action of fused alkalis upon aloes, the orcin which is 
always obtained being the result of its further decomposition. If 
such is the case, it would, no doubt, be possible to obtain alorchiic acid 
in larger propoi*tion than hithoi*to (30 grams from 20 lbs. of aloes) by 
adopting a modification of the process. The author is making some 
experiments in this dbection, 

W. A. T. 


Dibromo- and Nitrodibromobenzene-snlphonic Aoid. By 
H. Huebneb and R. B. Williams (Aim. Ohem. Pharm., clxvii, 

117—124). 

Dilromobmizoneml^Jionic Acid is formed by dissolving crystallised di- 
bromobenzene in Nordhanson sulphuric acid. It is very soluble in 
water, loss so in alcohol, and stiU less in ethez’, and forms silky needles, 
which after some time change into compact plates, melting with 
blackening at about 117®. 

(OoH3Br8.S03)sOa + djH^O cry&tolHsos in long noodles, and is very 
soluble in watei*. OoHiBi*2.SOjAg -h OH2O is also vciy soluble, and 
foiuns transparent needles. (OoH3Br3.SOj)2Pb + BHjO crystallises 
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from a saturated solution in thin, long, six-sided prisms which afterwards 
change into compact rhombic plates ; it is less soluble than tho other 
salts. (C6HiBr3.SO,)2Ba + forms slender needles; a similar 

compound is C6H3Br3.S03K + HsO. The sodium salt contains 
l^HsO, and forms long and very soluble needles. 

On boiling the acid with fuming nitric acidnt yields 0(,H2Br2(]!ir03) 
SO 3 H as a viscid mass, which is readily soluble in water. Tho potas- 
sium salt contains 2 ^'KiO, and forms small needles. [0(,H2Bri(llT03) 
S03]2Ba + 2-^H20 crystallises in needles. [06lT3Br3(N03)S03]3Gu + 
H3O forms a symp, dmng up to warty ciystals. 

[C6H3Br3(N02)S03j2Pb 4 - H3O is much less soluble than the other 
salts, and forms small reddish needles. The very soluble strontium 
salt ciyslallises in microscopic needles. 

0. s. 


Benzylstdplionic Chloride, By H. Limpeicht 
(Dent. Chom. Gres. Bor., vi, 534 ). 

Dry potassium bonzylsulphonate was mixed with an equal weight of 
phosphorus peutaehloride, and the reaction finished by goutly heating. 
The product, after being washed with water, was dissolved in other 
and the solution allowed to evaporate ; the chloride sepai‘atod in prisms 
melting at 92 °, and decomposing when more strongly heated into sul- 
phur ^oxide and benzyl chloride. Concentrated ammonia converts it 
into O6H5.OH2.SO2.BBi3, crystallising from water in small prisms melt- 
ing at 105 ^ 

0. S. 


The Acid Derivatives of Naphthylamine. By D. Tommasi 
(Oompt, rend., Ixxvi, 12 G 7 — 12 G 9 ). 

CxoHt ) 

NuplitTiylacetaiiiide, H VBT, which may bo regarded as aoetamido 

C 3 H 3 O j 

in which one atom of hydrogen is rej)Liccd by the group OioIT^, is 
formed by Hie action of chloride of acetyl, acetic auliytlride, or glacial 
acetic acid on naphthylamine, the latter reagent being ilio most con- 


nitric acid it yields a mixture of nitro- compounds, which the author 
has not yet examined. 

O10H7 1 

NajpMJiylcltloracetumlde^ H prepared by tho action of 

O3H3OIO J 

chloride of chloracetyl on naphthylamine, crystallises in colourless 
silky needles, which melt at 161 % and are soluble in alcohol and in 
acetic add. 


venient. Naphthylacetainide ciwstallisos in white silky noodh's, which 
melt at 152 ° and sublime at 160 . It is only sliglilly soluble in boiling 
water, but readily m alcohol and in dilute acids. By tho action of 


0, B. Q. 
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Phenolcyanine, By T. L. Phipson (Oompt. rend., Ixxvi, 141?). 

Phenol dissolved in alcoholic ammonia and exposed to the air for 
many weeks, famishes a deep-blue resinous substance, which in the 
dry state has a coppery lustre like that of indigo. 

It melts easily and maybe partly volatilised in purple vapours. It is 
soluble in alcohol, ether, and benzene, also in concentrated sulphuric 
acid. Nitric acid decomposes it, forming a nitro-derivative quite dif- 
ferent from picric acid. 

Phenolcyanine is very slightly soluble in pure water, but dissolves in 
alcohol diluted with aqueous ammonia. These solutions are deep blue 
by daylight. Acids redden them, the blue colour being restored by 
alkalis. 

The solutions of phenolcyanine are completely decolorised by nascent 
hydrogen developed from zinc and an add, but not by a mixture of 
ferrous sulphate and lime. 

The author’s analyses of this body have not been very satisfactory, 
but he believes it to be represented by the formula CeHgNO, and to 
have some relation to orcein and to indigo-blue. 

W. A. T, 


Oxidation-products of some of the Alkaloids. 

By H. Hlasiwbtz (Ann, Ohem. Pharm., clxvii, 88 — 89). 

Professor Hlasiwetz in a communication to the Vienna Academic d. 
Wissenschaften, states that Dr. Weidel has succeeded in obtaining, by 
oxidation of cinchonine, two well-characterised nitrogenous products. 
One of these is a well-crystalli&ed add, from which the nitrogen is 
removed in the form of ammonia on treatment with nascent hydrogen, 
a crystalline tribasic acid being produced resembling the plant-acids in 
general character. The second product is also crystalline, but its 
nature has not yet been definitely ascertained ; it appears, however, 
that cinchonine, CaoH^iNaO, is composed of a On and a 0.) group, and 
that the acid is derived from the former, whilst the second product is 
a derivative of the latter. 

It is pi'oposcd to extend this method of examination to the alkaloids 
generally. 

H. B. A. 


Removal of Nitrogen from Alkaloids, By J. 0. Bookb 
(D eut. Ohem. Ges. Ber., vi, 488 — 489). 

In consequence of the recent notice on this subject by Hlasiwetz, the 
author announces that when quinine is distilled with zinc and zinc- 
sodium, a distillate is obtained which is free from nitrogen, and pos- 
sesses an odour like that of cumin oil, sodium cyanide being found in 
the residue. Cinchonine gave similar results. 

Chloroform is a good menstruum for the crystallisation of quinine. 

T. B. 

4 B 


VOL. XXVI. 
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Physiolo’gical Chemistry. 


On the Importance of Common Salt and the Behaviour of 
Potassium Salts in the Human Body. By Or. Bungfi (Zcit- 
schriffc fur Biologie, ix, 104 — 143). 

The author investigates the question whether the common salt iaken 
in organic food suffices for the maintenance of the normal quantities of 
sodium aud chlorine in the human body, or whether we are directed 
by any indications to add to it common salt derived from tho inorganic 
world. He calls attoniion to tho fact that, whilst herbivorous animals 
take salt together with their organic food, carnivorous animals show 
relucfcance to salted food of any sort ; a fact especially remarkable, 
since the quantity of common salt taken by liorhivores in their organic 
food is not less proportionally than that taken by camivoros: tho 
quantity of potash, however, taken by herbivores is at least double 
tibat taken by the carnivores. Those two points he investigates by 
comparing the food of the oat and the ox, and estimating the quantity 
of potash, soda, and chlorine found in the food. According to tho 
experiments of Bidder, Schmidt, and others, a cat of 3*2 kilograms 
weight requires 140 grams of flesh for its daily food. Considering that 
caraivores generally devour whole animals, he takes a numbor of mice, 
kills them, and estimates the quantity of potash, soda, and chlorine 
contained in 140 grams of their bodies. Henncherg anti Stohmann 
found by experiment that an ox weighing 502%*) kilos, required 10 
kilos, of clover-hay daily ; a second ox, weighing 575*5 kilos., required 
27-5 kilos, of red-beet and 7*5 kilos, of oat-straw. Calculating from 
these data and from tables — given in WolfE’s “ Aish-analysos ” — ^\\'hioh 
show the different quantities of potash, soda, and chlorine contained 
in different foods for cattle, he aiiivos at tho following results : — 

1 kilo, of a carnivore a cat) takes daily — 


When feeding on beef 

)) 3Daico 

1 Idlo. of a herbivore (e.y., an ox) — 

"When feeding on clover • 

„ „ beet and oat-straw 

„ „ seed grass (?).,. . 

„ „ vetches 


KgO. ISTajO. 

0*1820 0*0355 
0*1434 U-0743 


03575 0 0226 
0*2923 0 0671 
0*3353 0*0934 
0*5523 0*0102 


01 . 

0*0310 gi'aiu. 

0*06e*)2 „ 


0*0433 „ 

0*3603 ,, 

0*0739 „ 

0*0596 „ 


These results show that the quantity of sodium and chlorine in tho 
food of the herbivore is as great as in that of the carnivore, and tho 
potash twice to four times as much. This excess of potash in tho food 
suggests a hypothesis regarding the reason why herbivores iroquire an 
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additional quantity of common salt for their proper nntiitioBji viz., 
that a decomposition^ takes place between the potassium salts of the 
food and the sodium chloride in the blood, whereby potassium chloride 
is formed, together with new sodium salts, both of which, being in 
abnormal excess are excreted, and that the deficiency of sodium chloride 
thus caused has to be repaired by taking that salt directly as food- In 
order to corroborate this hypothesis, he exa mi nes the action of phos- 
phate, carbonate and sulphate of po^ssium on equivalent quantities of 
sodium chloiide in solution, and finds that in each case a veiy consider- 
able, though not complete, decomposition takes place. 

The author then investigates the action of potassium salts on the 
sodium chloride in the human body by a series of experiments made on 
himself in the following m an ner : — 

Expt. I. The experiment lasted 8 days. 

Food taken daily : 600 grams of beef, 300 grams of bread, 100 grams 
of butter, 100 grams of sugar, 2 grams of pure sodium chloride, and 
3 litres of distilled water. 

The beef was finely minced, well mixed, and then frozen. In this 
way it was kept fresh whilst a uniform composition vras maintained in 
each daily ration. 

He takes every care to have the same quantity of potash, soda, and 
chlorine in each daily ration of food : these quantities are shown in the 
annexed table. 

Table I. 


1 

CH 

0 

.s 

1 

1 

.s 

f 


KjO. 

NajO 

eq-uiva- 
lent 
of tho 

ca. 


P=05- 

SOj. 


In the beef 

„ bpcqd 

» 

,^otal 

a -490 
1-023 

0*486 

0- 366 

1- 060 

— 

0*425 

0- 672 

1- 218 

2-748 

1-633 

3-318 

0-462 

3*519 

1-912 


2 310 

i>-281 


f'Dj.j 

of 

espt. 

Date. 

July. 

CO. 

of 

upino. 







Moon 
temp, 
of the 
claj. 

■Wcifiihi. 

of 

body. 

1 

2 

3 

4 

5 

6 

1 

8 

21 

22 

23 

24 

25 

26 
2!7 
28 

2932 

3021 

2366 

2294 

1926 

1087 

2421 

2567 

2*501 

2-472 

2- 580 
13-290 

4*517 

2-702 

3- 654 

1 

2-234 

1 9il 
i-ea'T 
i 667 

3-802 
3-566 
2-221 
1-930 
6 339 

0- 764 
0 812 

1- 194 

3 085 

2- 903 

3- 010 
6-379 

4- 667 
3-907 
8-720 

2-639 

2- 733 

3- 135 

2- 967 
3 227 

3- 132 
3-019 

°0. 

14*6 

17*4 

16*0 

19*7 

21-5 

21*1 

14*2 

11-7 

grams. 

60120 

60820 

60930 

60750 

60920 

60110 

60770 

60670 


The urine excreted every 24 hours, from 0 a.m. on one day to 9 a m. 
on the next, is analysed. At 9 a.m. precisely the bladder is emptied 

4 B 2 
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as completely as possible, and the experiment of the next day is com- 
menced, 1 st, by weijifhmg the body, 2 nd, by taking tlio morning’s meal. 
On the 5th day 18*24 grams of potash, as phosphate of potassium, are 
taken in 3 doses. The results of the experiments are shown in the 
annexed table : — (Table I.) 

The sudden increase of soda and chlorine in tho urine on the 5th day 
can only be attributed to the action of tho potassium phosphate. Of 
the 18*2 grams of KI 2 O 10*7 have passed through tho body and caused 
the separation of 5*1 NaaO and 3*4 01 ; f.e., 5*0 gmms NaCl and 2*1 
grams NagO. On the 6 th day the soda and chlorine in tho urine arc far 
less than normal, since the system is drained of sodium cliloridc : on 
the 8 th the quantity of sodium chlonde begins to increase again. 

Expt. II. Diet the same as before, excepting that tho broad contains 
more salt. On the 5th day 18*4 grams of K^O are taken (as citrate). 
Of this 12 grams traverse the system on the 6 th day, causing tho 
excretion of 3*7 grams of Cl and 4*5 grams of NagO (t.e., 6*1 grams of 
Nad and 1*3 gram of NagO). Calculating from his weight that his 
blood {which he supposes to be equal to ^^-th of bis body in weight), 
contains 12*67 giums of NaCl, he infers that very nearly ono-half of 
the sodium chloride contained in his blood has been extracted on tho 
5th day by the action of the potassium citrate. 


Table II. 


Pay 

of 

expt. 

Pale. 

C.O. 

of 

urine. 

Mean 

temp. 


NajO. 

Na 

cquiya- 
lenl of 
the CL 


PjO^. 

SOj. 

2 

11 June 

1958 

18-i°0. 

2-111 

3*678 

3*136 

3-919 

3-8a7 

2*893 

3 

13 



15*4 

2 -003 

3*155 

3*163 

3*618 

a -108 

3*612 

4 

13 



7-9 

2*013 

3*784. 

2*831 

3*312 

a -850 

2 *656 

5 

14 

n 

3598 

9-9 

W -788 

7*317 

6*033 

0*001 

1-177 

3 *014 

6 1 

13 

a 

1780 

19 *4 

4-077 

0*186 

0*861 

0*085 

3-373 

2*798 


He concludes tliat the separation of tho soda from tho Wood by tho 
action of potash is due to chemical decomposition, and not, as ttiiglii Ixj 
supposed, to a mechanical action, since in the laitor case tho soda 
would be excreted in the form of phosphate, sulphato, or albuminate 
and the tables show that the PgOs is decreased, and llie SO 3 scai'coly 
increased, and no traces of albumin couhl be found in tho urine. 


Table III. 


Pay 

of 

expt. 

Pate. 

I 

C.C. 

of 

urine. 

KO. 

NaO. 

Cl. 

PO.. 

SOj. 

Mean 

temp. 

1 

1 Woi#>ht 

1 of 

body. 

8 

9 

10 

Inly 28 
„ 29 
» 30 

2367 

2461 

2412 

8 651 1-014 
14-627 9-993 
1-477,3-614 
t 1 

1*191 
1*011 
1 *425 

3-739 

3-637 

3-270 

3*049 

3*081 

2*916 

ifffa 
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This experiment is contimions with Expt. I (v. Table I) under the 
same conditions. On the Oth day a quantity of sodium citrate, equiva- 
lent to the potassium salts taken in Expts. I and II, was taken in the 
same manner. The excretion of chlorine is slightly diminished by the 
action of the sodium salt, a fact which favours the supposition that the 
changes thus produced in excretion arc due to chemical decomposition 
leather than mechanical action. The excretion of potash is at first in- 
creased then decreased, just as the soda is in Expts. I and II. The author 
regards this experiment as vitiated by the eftects of the potassium 
phosphate taken on the 2Sth of July (v. Table I). 

The fact that in Expt, 11 the increase in soda is greater than the 
equivalent increase in "chlorine, is not inconsistent with the supposition 
of a chemical decomposition ; for it is possible that the sodium carbonate 
(formed (1) by the action of the potassium citrate on the sodium 
chloride ; (2) by oxidation from citmte to carbonate) is excreted more 
rapidly than the potassium chloride; in fact, we see the excretion of potas- 
sium chloride increasing on the following day, the quantity of chlorine 
in the urine being greater than the chlorine-equivalent of the soda, 
which shows that part of the chlorine must be combined with potash. 

It is more difficult to explain the facts of Expt. I by the supposition 
of a chemical decomposition ; for with the 18 24 grams of K 2 O, 18*75 of 
PiOs are taken, of which only G*5 grams of PaOs (/.e , less than J) are 
excreted on the 5th and thi*ee following days, whilst 15 grams of KaO 
(i.e., for more than half ) are excreted during the same time : hence the 
greater pait of the PjOs must be excreted through the intestine. 
Again, the fact that on file 5th day the increase of soda in the urine 
equals 5*1 grams, that of the phosphoiic acid only 3*1, seems incon- 
sistent with the supposition that the increase of soda is due to the 
decomposition of the potassium phosphate with the sodium chloride, 
for then the soda should be excreted as phosphate, and the increnso 
of soda should be to the increase of phosphoric acid in the ratio 31 : 
35*5. Probably the reaction is very complicated, and takes place 
not only in the blood, but also in the stomach (through the medium 
of the gastric juice) and intestine. 

In Expt, I the increased excretion of potash and phosphoric acid con- 
tinues for o days after taking the potash ; the author is iucliuod to think 
that the potassium phosphate, after absorption into tho blood, partly 
combines with the blood- corpuscles, aud is afterwards gradually 
excreted ; and he suggests that it may be one of the special fuuctioiih 
of the blood-corpuscles to take up ingredients of the food, such as 
potassium phosplmte, which have been absorbed in abnormal excess iu 
the bloocUplasma, so that they cannot be excreted rapidly enough by 
the kidney, and afterwaids to give up these ingredients gradually. 
The following reasons favour this hypothesis : — 

(1.) He finds that by taking citiute and chloride of potassium, tho 
excretion of phosphoric acid i^ decreased, 

(2.) In Expt. I the increase of the phosphoric acid excretion and 
that of the potash bear no equivalent relation to one anothei*, whilsi on 
the three following days they are very nearly in equivalent proportion. 

(8.) In noiTtnal blood the potassium salts are contained only in the 
blood-corpuscles, and chiefly as phosphate. 
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(4.) Potafisinm salts, if in the plasma of tho blood, act as a powerful 
poison (0*1 graan of KOI injected into the jugular voin of a dog proved 

Table IV. 


Day of 
E\p©n- 
ment. 

Date. 

C.C. of 
TJiine. 

2 

Oot. 13 

2555 

3 

„ 14 

2352 



On the 3rd day 16 grains of potassium sulphate are taken in doses 
of 2 grams at intervals of one hour. 

The excretion of chlorine is increased 2*2 gi*ams (= 8*6 grams 
KaOl), that of the soda only 0*38 gram. The reason of this probably 
is that the soda is excreted as sulpLaie and carbonate thi'ough the 
intestine, owing to the violent diarrhoea caused by taking the poliissium 
sulphate, a probability supported by the fact that of 7*85 grams of tho 
sulphurio acid taken, only 1*8 appear in the urine, 

llie author is engaged in experiments on the action of potassium 
chloride on the body ; he finds that it increases the excretion of soda 
and deereases that of phosphoric acid. He proposes to make his ex- 
periments more complete by repeating them and analysing the fcoces at 
the same time, and jQso to investigate how far the increased excretion 
of soda and chlorine may be continued by taking potassium salts. 

He considers that the results of his experiments, given above, satis- 
fectorily prove that the taking of potassium salts causes au increased 
excretion of soda and chlorine. How and when tho changes take place 
firom which such an increase results, remains to be further investigated. 
He infers that this action of the potassium salts accounts for iho necessity 
felt by herbivores of taking sodium chloindo when they feed on herbs 
rich in potash ; for it may be shown 1^ ctilculation ihat on tlio fifUi day 
of Experiment I, he takes for each kilogium of his body 0*8607 K 2 O, 
0*0318 NagO, and 0*0878 01, whilst an ox feci on clover takc‘s for each 
kilogram of its body 0*3575 K^O, 0*0226 KjiiO, and 0*0188 01 (/.«., tho 
same amount of potash aud rather less soda). By i*oferring to Wolff's 
ash-analyses he mids that in the food of caniivores only is Iheqiuintity 
of soda nearly equivalent to that of potash ; in the food of omnivores 
and herbivores the equivalent of potash fiu* outbaJiuioes tlie C((aivalo 3 it 
of soda. He supposes that herbivores, if unable to obtain ohlorido of 
sodium, instinctively supply the deficiency by seoldng herbs rich in 
that salt; and considers t^t, as a rule, it is nccessaiy to supply 
chloride of sodium to cattle, and that it is essential to the diet of man, 
especially to the working classes of Europe who feed largely on 
vegetables. 


0 . 0 . 
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Eesidts of Feeding with Flesh and Fat. By Pettbnkopbr and 
Yoit (Zoitschr. fiir Biologic, iz, 1 — diO). 

Tub results of experiments made in 1861--63 are here given. A largo 
dog was fed with various proportions of flesh and fat of known compo- 
sition, and during each diet was placed for one or more days in the 
respiration apparatus; on these days the whole of the ingesta and 
egesta were known. By reckoning the nitrogen excreted as showing 
the quantity of flesh consumed by oxidation, and the difference between 
the carbon of this flesh and the total carbon in the egesta as expressing 
the fat oxidised, both the flesh and fat consumed, and by dififci*ence the 
flesh and fat stored up are determined. In the following table the 
diets and the results obtained are shown in grams per day. The flesh 
employed contained 22 per cent, of albumin ; the fat was anhydrous. 



Nourifl] 

Flesli. 

imcnt. 

Eat. 

Elcsh 

oxidibcd. 

Elcsh on 
or otf 
the body. 

Fat 

oxidised. 

Pat on 
or off 
the body 

Oxygen 

required 

eaJcuiatlon. 

Oxygon 
tahen up. 

1 

1800 

None 

IW 

+ 

43 

None 

+ 

1 


... 

2 

400 

200 

450 


60 

159 

+ 

41 

586 

— 

3 

500 

None 

566 

— 

66 

47 


47 

330 

329 

4 

500 

100 

491 

+ 

9 

66 

4- 

31 

323 

375 

5 

600 

200 

617 

— 

17 

109 

+ 

91 

394 

817 

6 

Nouo 

100 



169 

Ok 

+ 

6 

303 

262 

7 

None 

360 

227 


227 

104 

+ 

186 

522 


8 

800 

350 

635 

+ 

165 

136 

+ 

214 

581 

— 

9 

1600 

None 

1618 


18 

None 

+ 

28 

432 

466 

EE 

1500 

30 

1457 

+ 

43 

None 

+ 

32 

480 

438 

11 

1500 

60 



1 

21 

+ 

39 

486 

503 

12 

1500 

100 


+ 

98 

9 

+ 

91 

479 

456 

13 

1500. 

160 

1455 

+ 

45 

11 

+ 

136 

493 

521 


Experiments 1 and 2 wei*o ctmsccutivo, so were 3 and 4, 7 and 8, and 
10 — 13. The ejffcot of any diet depends a good deal on tlio state of the 
body ; a flit, well- fed body will oxidise moi’o albumin and fat than a 
lean body. The quantity of fat which can bo digested and absorbed is 
very large : witli diet N'o. 8, only f>*2 givams of fat wore found in the 
flcccs. As the body becomes fatter, father less fat is digested. Albumin 
is far more readily oxidised than fat ; the addition of fat to an albumi- 
nous diet scarcely diminishes the amount of albuniin oxidised. On the 
other hand, the addition of albumin to a fatty diet diminishes the 
oxidation of the fat, and greatly increases the amount of fat stored up. 
If a liberal albuminous diet be long continued, or follow a veiy low 
diet, fat is produced from the albumin ; but if the same diet follow one 
rich in fat, the animal for a timo loses flit. The authors consider that 
fat is in all cases produced from the albumin of food, but is generally 
burnt and not deposited. Fattening is best attained by commencing 
with a liberal nitrogenous and medium fatty diet, and when the auimad 
frame has sufficiently increased giving more fat and less albumin. The 
amount of oxygen taken up has no relation to the kind of diet, but 
rather to its (juantity. A maximum consumption of oxygen is not 
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possible without the circulatory system being largely developed, which 
implies liberal albuminous diet. ^ ^ 


Reaction of Milk with Litmus. By A. Vogel 
(N, Rep. Pharm,, xxii, 232 — 234). 

The author has found nearly all the specimens of fresh milk examined 
by him, either neutral or slightly acid. In only two specimens out of 
thirty specially examined for the so-called amphoteiic reaction, was 
tbiR found, and in these the alkaline action appeal's lo have been due to 
traces of free ammonia. He ascribes the acid reaction of frosli milk to 
the presence of free carbonic acid, since litmus tinctui’o coloured I'ed by 
fresh milk regains its blue colour on shaking or boiling. Ho mention 
is made of the conditions of food, <&c., to which the cows were subject. 

E. k:. 


Transformation of Bacteria into Microzymes and of Micro- 
zymes into Bacteria^ in the Alimentary Canal of Animals. 
By A. Beohamp and A. Esyor (Oompt. rend., Ixxvi, 1143 — 1145). 

In the stomach of the dog, during digestion, microzymes are found, and 
various forms of bacteria. Beyond the pylorus, nothing but micro- 
zymes are met with till the ileo-coocal valve is reached. In the largo 
intestine bacteria are abundant. however, there be in the small 
intestine any cause of irritation, as for example a tapeworm, mici*o- 
zymes are immediately developed into bactona. 

T. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Atmospheric Nitrogen in Vegetation. 

By P. P. Dsfl BRAIN (Oompt. rend., Ixxvi, 1800 — 1804). 

Tee author has shown (this Journal, 1872, Ki*!), Hmt a mixinre of 
glucose and an alkali heated in air, absorbs not only oxygon but also 
nitrogen. Griucose and solution of ammonia heated with a conliued 
portion of air in a water-bath, absorbed the whole (1)*5 c.c.) of tho 
oxygen, and 17 c.c. of nitrogen ; if the absorption had boon due to tlie 
formation of nitric acid, much less niti'ogen would have been romovod. 
Ho cyanides -were produced. When a current of air was passed througli 
a slightly w-armed solution of 10 grams of glucose and 40 grams of 
caustic soda, '015 gram of nitrogen was absorbed ; when nitrogen gas 
was substituted for air, *069 gram was absorbed. In those latter expe- 
riments the nitrogen was determined by combustion after evaporation, 
and clearly, therefore, did not exist as ammonia. In oxporimonts made 
at the orefinary tempei’ature in a eudiometer, negative I'esults wore geno- 
raliy obtained when atmospheric air was employed, except in cases in 
which all tlifi pxygen was taken upj but when nitrogen gas was 
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employed, absorption genei*ally took place, the mixture of glncoso and 
soda being most active; small absorptions of nitrogen were also 
obtained from moist sawdust, with or without slaked lime. 

R. W. 


On the Respiration of Land Plants. By J. Boehn 
(Dent. Chem. Ges. Ber., vi, 550). 

Tub author found that the volume of oxygen given out by green leaves 
of land plants immersed in a mixture of carbonic acid and hydrogen, 
was always greater than the volume of cai^bonic acid which dis- 
appeared. 

To discover the reason of this, the air contained in the tissues of 
living plants must be examined. For this purpose the leaves, <fcc., 
wore enclosed in a glass tube filled with mercury, and the quantity of 
gas given out was found to be enormous, and to consist almost entirely 
of carbonic acid. The mercury was proved to have no influence in the 
process. The explanation given is that plants in a medium free from 
oxygen find the necessary material for the perfoimance of their life- 
processes by internal combustion. 

Ghrcen leaves of land plants exposed to sunlight in an atmosphere of 
hydrogen produce only a slight iuoi'easc in the volume of the gas, and 
this increase is partly duo to oxygen given off. If tlio loaves are kept 
three or four hours in hydrogen at a temperature of about 20° in the 
dark, and then exposed to sunlight, oxygen is given off, but if kepi for 
more than twelve to fifteen hours in the dark, under the same con- 
ditions, they lose the propei*ty of decomposing carbonic acid when 
exposed to sunlight, and give off the last-named gas instead of oxygen. 
Leaves of the Jiujlans kept in atmospheric air in sunlight, at a lem- 
pemture of produced no change in the composition of the an*, but 
if tho temperature was raised to 40°, or lowered to 6° — i0°, more 
carbonic acid was formed than decomposed. These leaves also acted 
similarly when placed in an iiTOspirable atmosphere and exposed to 
light which liad passed through an ammqniacfil solution of copper 
oxide ; not only was no carbonic Jicid decomposed, but some was pro- 
duced, and tho same was the case when gaslight was employed. 

Tho author concludes by stating that pui’c oxy-hydrogon gas 
(Knallgas), can only be produced with ceriainfy when tho olecti'olytic 
apparatus is placed in boiling water. 

a. T. A. 


Autamnal ColoRring of Leaves and Formation of Vegetable 
Acids. By 0. Kraus (K. Bep. Pharm., xxii, 273— 29G). 

The anther considers it doubtful if xanthopbyll is converted by oxida- 
tion into erytliropbyll, but regards the rod coloming matter of autumnal 
leaves as due to tho presence of pyrocateohin together with organic acids. 
In red loaves the same xauthophyll gi’ains ai’e seen under the mieroscojio 
as in yellow leaves, but a red sap is present in addition. Pyrocaieebin 
mixed witb citric acid, and exposed to the air, becomes of a beautilul 
red colour, and after some time ceases to give the reaction with lerric 
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cliloride. Watery extracts of all the autaimial leaves observed gave 
the reactions of pyrocatechin, but ceased to do so on standing with 
citric acid in the air. That access of air is necessary to tlio red colonr 
in plants, is seen in leaves of poplar, &c., injured by insects, or other- 
wise turning red, also in the young shoots of Mahonia, which are only 
imperfectly protected by the cuticle, whilst in autumn the cuticle of 
leaves is so altered that air obtains access to the cells containing the 
pyrocatechin. It is probable that pyrocatechin is a very generally distri- 
buted ingredient of plants. Gnrup-Besanez (Ohom, Soc. J. [2], x, 
I?!) found it in the leaves oiAmpelo^sis hedeiacca^ and it is not unlikely 
that it has been confounded with, or at all events occurs along with, 
quercitrin, which it resembles closely in many reactions, and which has 
been found by various observers in the leaves of the tea-plant, horso- 
chesnut, and vine. Again, loaves and berries containing much organic 
acid are generally coloured red. This view is in accordance with tho 
observation of Hoppe-Seyler (Ghem, Soo. J. [2], ix, 22C), that caibo- 
hydrates heated in scaled tubes with water, yield pyrocatechin togotbor 
with formic acid. 

The author suggests that chlorophyll decomposes carbonic anbydndo 
into oxygen and carbonic oxide, tnis latter combining with hydrogen 
from water to form formic aldehyde, which with water = CHi(OH)a ; 
this, by polymerisation and abstraction of water, would form a carbo- 
hydrate, CeHisOe, probably on the type of Carius’s phenose. This carbo- 
hydrate (grape sugar) by elimination of water and oxygon, wotdd 
form pyrocatechin, ihe oxygen so set free oxidising other molecules of 
carbohydrate, to form vegetable acids. 

The following formulae represent tlie possible simultaneous formation 
of pyrocatechin and organic acids fix>m grape sugar : — 


lOObSisOb — OCbHjiOs "b COjHjOi H" SOH^O. 

Oxiilie acid. 


== eCoHA + 30iH,0s 4- 21H,0. 

Hcdic atud. 

llCbHisOe = 4" 30iTIc,0(, 4" 3011^0. 

Tavlario acid. 

40flHxA = SOoHA 4- ObHaO, + IIH.O. 

Citric acid. 

hi K. 


On the Respiration of Beet-root and the Air inclosed in it. 

By A. Hbintz (Deut. Ohem. Ges. Bor., vi, G?0 — G71). 

Ingufhoubs observed as early as 1779, that roots, flowers, and fruit 
continually give off carbon dioxide. To study this slow combustion, 
the author smected beet-root, which he kept for 30 days under a boll- 
jar, at a constant temperature of 10^ 
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Ovams. 


WeigTit of root before the experimont 4400 

Oxygen taken up 25*2 


4425-2 


Weight after experiment 4300*5 

00a formed .... 34*3 

HaO ,9 60*4 


4425-2 

This shows that the cane-sugar is oxidised according to the equa- 
tion : — 

CiaHaaOn t* ISOa = IIH 2 O 4" J 2COg. 

The quantity of oxygen calcuhited from the carbon dioxide being 24*9, 
while 25*2 were found. 

According to these results 1,000 cwt. of beet-root would lose 10 cwt. 
of sugar iu two months. 

To examine the gases contained in the root it was ground to a pulp 
and heated with a little water to lOO^ for two honrs. 

In one expeiimont the composition was found to be in volumes 
COa = so 52, 0 = 0*14, N = 69 34, and in another OO 2 = 35*10, 
O = 0*56, N = 64*31. 

1,000 grams of root gave 180 — 150 0 . 0 . of gas. 

Ab by the action of heat more carbon dioxide was probably formed 
than was originally contained in the root, the juice was quickly pressed 
out and exhausted with Sprongel’s air-pump. The experiment lasted 
five hours aud the gases were collected in three portions : — 


(10 (20 (30 

CO 2 11-49 41*02 78*90 

O 1*53 2*10 0*06 

N 86*98 56-S8 21*0^4 


0. S. 


BxasQoination of Juniper Berries (Juniperus communis). 

By E. Donatu (Dingl. polyt. J., ccviii, 300 — 305). 

The author finds tho following substances in juniper berries ; — 


Water 29*44 

Essential oil 0*91 

Formic acid 1’86 

Acetic acid 0*94 

Malic acid 0*21 

Oxalic acid — 

Fat, resembling wax 0 64 

Green resin 8*40 

Hard brown resin . . 1*29 


Jnniporin. , 0*37 

Pectin 0*73 

Protoin substances. . 4 *45 

Sngar 29*65 

Oellnloso 15*8 p3 

Mineral constituents 2*33 


97*11 per cent. 
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The wax was extracted with other treated with water, to remove 
soltible admixtni*cs, and dissolved in boiling alcohol, which was allowed 
to stand for some days. The wax deposited was directly weighed. 
The green resin was obtained by evaporating the alcolKil from wliich 
the wax had separated ont, and appeared to have acid properties and to 
resemble that obtained from fir. 

The substance soluble in w^ater was jnnipenn ; it was obtained on 
evaporation. It was proved to contain no nitrogen. 

The other resin was extracted from the dried berries with alcohol 
after they had been treated with ether. It is also soluble in alkalis. 
The pectin was exfracted from the dried berries with water and pre- 
cipitated with alcohol. The formic and acetic acids were sepai’atcd by 
distillation with dilute sulphuric acid. Tartaric and citric acids were 
not present. Malic acid was present, combined with a base. 

The essential oil was obtained by distil ling the berries with steam. 

W. R. 

Occurrence of Avic Acid in Guano. By E. Ohe vi? bul 
(Oompt. rend., Ixxyi, 1370 — 1382). 

The author obtained avic acid from the suint of sheep, and subsequently 
from the feathers of an albatross (Compt. Ixix, 1100, and Ixxii, 
132); be now recognizes it by its odour in Peiuvian guano. Tho 
odour is most marked in the residue left by spontaneous evaporation of 
the wateiy extract. All the ammoninm carbonate of guano can be 
expelled at a temperature of 90®. The author regards the determina- 
tion of the proximate principles of manures, and of their behaviour in 
the soil, and to the plant, as most important. 

K. W. 

Means of Facilitating the Distribution of Potash in Soil. 

By C. Treutlbr (Landw. V^ei'sucha-Slationcn, xv, 3()8 — 383). 

The author continues his previous experiments (L Yemm^lut-Hhtflonvu^ 
xii, 184), on the action of vai-ious manui'es in favouring ibo distribulion 
of potash. Pour pounds of soil wci*o placed in a oylindci’, and upon 
them I lb. of soil mixed with a quantity of potassium salt cc|ual to 
1 gram of potash, and a known weight of the manure to be teied ; tlm 
whole column of soil was 20 cm. in height. Tho soil was next, sat u- 
rated with water, and then 1 litre of water poured on the top ; this 
took 13 hours to drain through, and was pQured hack i welve tiuu^s. 
The potash contained in the litre of drained water was finally (lcl<‘r- 
mined. Four potassium salts were employed in the two smes of 
experiments. The amount of potash passing thaxjngh for 100 applied is 
shown in the following table : — 
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Substance mixed with potassium 
Balt equal 1 gram £ 20 * 

Potassium 
applied as 
carbonate. 

Potassium 
applied as 
nitrate. 

Potassium 
applied as 
sulphate. 

Potassium 
applied as 
emorido. 

Pure water used 

1*4A 

4 91 

1-27 

3-17 

Carbonic acid water used 

2*62 

3 02 

3-79 

4-27 

Vegetable soil, 250 grama 

1*12 

2*92 

9-93 

11 -56 

Animal manure, 80 grams (meau) . 

5*40 

4-87 

4*82 

6*82 

Bone dust, 50 grams 

1*20 

2 '94 

11-02 

12 *12 

Bone dust, $00 grams 

29 00 

27 '20 

32-71 

26 *14 

Superphosphate, 20 grams 

4-80 

7*24 

6-21 

8-36 

G^sum, 20 grams 

4*16 

6*98 

6-77 

6-82 

Maguesium sulphate, 5 grams 

1*94 

9*86 

6*87 

— 

Common salt, 10 grams 

— 

6-52 

2-20 

2-80 

Sodium nitrate, 20 grams 

9*72 

7*88 

8-20 

— 

Ammonium carbonate, 20 grams. . . 

6*96 

6*22 

6 81 

8-99 


R. W. 


Analytical Chemistry. 


Apparatus for the Quantitative Determination of Carbonic 
Anhydride in Gases. By B, Waokbnrodbr (Dingl. polyfc. J., 
ocviii, 294 — 298). 

This apparatus is designed to be used in determining the amount of 
carbonic anhydride in air during various technical operations ; thus, in 
saturating beet-root juice with lime, carbonic anhydi*ido is evolved, 
which has an influence on the quality of the juice according to the 
amount in which it is present. Its cnief advantages are said to be its 
transportability and accuracy. 

The carbonic anhydride is received in a graduated glass tube which 
stands in a glass cylinder. The liquid displaced may be water or a solu- 
tion of common salt. This tube is connected by moans of an india-mbbor 
tube provided with a clip, with a wash-bottle half filled with a solution 
of caustic soda. The tube from Ihe wash-bottle passes thmugh one of 
the holes of a double-bored cork inscided into one leg of a U-tubo, 
which is gi’aduatod on that side. Through the other hole in the cork 
a tube is passed, provided with a spring clamp. A glass tube, which 
communicates with a bottle from which water can be forced in by 
means of an india-rnbber ball, is attached to the bond of the U-tube, 
The first-mentioned graduated tube is filled several times with the 
air to be investigated, by moans of ihe india-rubber tube, to expel all 
atmospheric air. The clamp is then closed, and the india-rubbor tube 
attached to the tube of the wash-bottle. The liquid in the cylinder is 
brought to the same level with that in the graduated tube by raising or 
lowering the latter. The amount of gas is then read off- Water is 
forced into the TJ-tnbe (the clamp being kept open) till it reaches the 
top of the tube at which the figure 0 stands. The clamp is then 
closed, and the clip on the rubber tube between the wash-bottic and 
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tlie graduated tube opened, ns well as the clip between the bond of tho 
U-tube and the bottle from which water can be forced in- Tlie gas 
passes through the caustic soda into the IJ-tube, whore it is again read 
off. The difference between tho original volume and that in tho 
U-tube gives the amount of carbonic anhydi'ido present. 

W. R. 


Detection of Carbon Disnlpliide in Mustard Oil. By E. Luce 
(Zeitschr. Anal. Ohem., xi, 410 — 412). 

A SMALL flask is fitted with a cork, through which passes a little test- 
tube, and also a piece of narrow glass tubing similar in shape to iho 
blowing-tuho of a wash-bottle. The small test-tubo is also fitted with 
a cork, through which passes a glass tube, bent downwards and drawn 
out at its lower end to a point ; this end passes through a cork into 
another test-tuhe. .Water is placed in the flask, and tho oil to be 
tested in the small test-tuhe. At the tomporaturo of boiling water 
any carbon disulphide distils over into tho small j'eceivor, to which a 
drop of water has been previously added. On absorbing this waior by 
means of blotting paper, adding ^ — 1 c.c. of a solution of caustic 
potash in absolute alcohol, aciduMing after a little time with a drop of 
acetic acid, and adding a drop of copper sulphate solution, a lemon- 
coloured precipitate (cuprous xanthogonatc) is produced. If the 
quantity of carbon dioxide is very small, only a few oily drops form in 
the tube connecting the two pieces of tho apparatus. These must bo 
washed into the receiving tube with caustic potash in alcohol, and the 
solution tested as above. 

M. M. P. M. 


Estimatioii of the Hardness of Spring Waters. By F. Mona 

(N. Rcpciii. Pharm,, xxii, 104). 

The author criticises a recent review of Wagner’s on Clarke’s process. 
He agrees with Wagner that the estimation by means of cochineal 
tincture aruj. standard hydrochloric acid is profcTablo to tho soap lost, 
but claims priority as to the suggestion of this method. When no 
magnesia is present, the total lime salts present aiu conveniently 
formed by precipitation with ammonia oxahito and titration of ilio 
precipitate with permanganate solution. Tho cochineal tost of courho 
indicates sodium and magnesium carbonates as well as calcium carbo- 
nate, and does not show the amount of calcinm sulpliato, niti*ato, or 
chloride. 

0. R. A. W. 


Esliimatioix of Nitric Acid in Well Waters by means of 
Indigo. By F. Fischeb (J. pr. Ohem. [2], vii, 57). 

The author refers to tho results obtained by Marx, Goppelsrodor, 
Trommsdorff, Scheurer-Kestner, Reichardt, and Bemmclen, in con- 
nection with this process, and states, as the results of his own expe- 
rience, that whilst correct results can be thus obtEbined with pure 
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solutions of nitrates, yalnes less than the trno ones are apt to be 
obtained in presence of organic matter, or if too little sulphuric acid bo 
added. Pure acid and pure indigo-carmine must bo used. 

C. R. A. W. 


Note on the Nessler Test. By J. A. Wanelyn 
(Chemical News, xxviii, 13). 

The rapidity with which the Nessler test develops the full colour with 
an ammonia solution depends to a great extent upon whether a 
sufficient quantity of corrosive sublimate has been added to the 
reagent. 

M. J. S. 


On the Flame-test for Boric Acid, By Bidaud 
(Oompt. rend., Ixxvi, 489 — 491) 

The flame of a Bunsen burner, directed upon a crystal of boric acid 
placed on a piece of porcelain, immediately acquires a splendid gi*een 
colour. It is not necessary that the crystal should be enveloped by 
the flame, mere coniact with the outer edge being sufficient. The 
author has made a number of experiments, all showing the sensitiveness 
of this teat. 

A centigram of boric acid placed on a piece of porcelain coloured a 
flame beld from a millimeter to a centimeter distant from the porcelain 
for 25 minutes, the colour being quite distinct in a slightly dark place. 
Under the same circumstances borax showed only the colour duo to 
sodium, hut on addition of a drop of sulphuric acid tho green colour 
at once appeared. 

One gram of a solution containing Ti^^th of boric acid was gently 
heated in a capsule. A gas flame plunged into the vapours evolved 
was immediately coloured green. On placing tho flame alternately 
beneath tho capsule and in the vapours, tho colour iHimained visible for 
some time, becoming more distinct as the concentration advanced. 
The colour was visible also on treating in the same way 5 c.c. of a solu- 
tion containing y^jy^th of borax to which a little sulphuric acid was 
added. 

Vanous salts (calcium sulphate, sodium carbonate, ferroso-feiTic 
sulphate, <fec.), added to tho solution of boric acid, did not interfere 
with the reaction. Tlic green colour was more or less persistent, but 
always distinct in the dark. J. R. 


New Method of Assaying Lead Ores. By A, Mascazziei 
(Dingl. polyt. J., cevii, 46 — 48). 

The method is based upon the conversion of the load into sulphate 
by heating with ammonium sulphate. The author gives the pi^cforence 
to this salt over heated air, acids, hypochlorites, mercuric oxide, or 
fusion with nitre or ammonium nitrate. Load ores wliich aa‘e all but 
free from other metals may be reduced directly by means of nascent 
hydrogen (tho zinc should bo finely powdered), and subsequent fusion 
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into a button of lead. Ores containing blende or pyrites, however, arc 
first converted into sulphates by means of ammonium sulphate. The 
quantity of salt required vaiics with the percentage of metallic sul- 
phides present. Two pai'ts by weight of the dry sulphate usiially 
suffice for the conversion of the richest ores into sulphates. The mix- 
ture of ore and ammonium salt is heated in a porcelain cmcible 
covered with a small inverted dish. As soon as iho boiling up has 
ceased, the temperature can he increased to strong rod heat, witliout 
risk of losing any substance from spirting, till tho ferric and cupric 
sulphates undergo decomposition. The mass when cold is readily 
dissolved out with hot water acidulated with a litlle sulphuric and 
hydrochloric acids. Tho latter prevents tho silver from going into 
solution, especially if the liquid bo diluted and allowed to sfeind for 
some time. The insoluble portion, consisting of lead sulphate and 
silver chloride, is removed by decantation and filtration, and is well 
washed with hot water, diiod, removed to a flask, and treated with 
powdered zinc and hydrochloric acid as long as any reduction takes 
place. Two parts by weight of zinc are generally sufficient to roduco 
one part of pure galena, provided both the metallic zinc and load sul- 
phate be in the state of a fine powder and intimately mixed. Since 
even the best kinds of zinc contain a little lead, it is noccssaiy to 
detennine the amount of lead so present, and to make allowance for 
it. The spongy mnss of reduced metals is washed with water freed 
from air, or with water acidulated with a little dilute sulpliurio acid ; 
it is next transferred to a flat basin and pressed with a flattened out 
glass rod, and thoroughly washed. The mass is then introduced into 
a crucible, dried at a gentle heat, and mixed with 1-^ to twice its weight 
of a rednoing flux, covered with a thin layer of tho sjime, or a little 
dry sodium ohloiide, and fused by raising tho tempemijuro gmdually 
to red heat. 

A flux proposed by Plattner, consisting of — 

13 parts by weight of potassium carbonate 
10 „ „ dry sodium carbonate 

5 „ „ fused borax, and 

5 „ „ dried starch 

effects the fusion readily, and yields a clean melallio button. 

The same process is applicable to tho anal;v sis of white lead, mhiium, 
and litharge, of lead ores containing gold and silver, and by somewhat 
modifying the fluxes, also to the estimation of antimony, i in, and (*oppor. 
Should the gold or silver ores be deficient in load, a quantity of litharge 
or lead salt is added, sufficient to yield a proper regains. 

W. V. 

Estimation of Lead Sulpliate in Commercial Lead Chromate. 

By B. Duvilliejr (Compt. xond , Ixxvi, 1352). 

One part of the chromate is reduced with 2 — 3 parts of nitric acid, 
sp. gr. 1*42, 1—2 parts of water, and a fourth pai-t of alcohol. Water 
is then added and the whole boiled, when tho sulphate alone is loft 
insoluble. 


B. j. a. 
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Detection of Arsenical Colours on Paper or Paperhangings. 

By H. Hager (DingL polyt. J., covii, 511), 

A PIECE of tlio paper or paporhaBging is moistened witli a concentrated 
solution of sodium nitixito in a mixture of equal volumes of spirits of 
wine and water, and allowed to dry. 

The dried piece of paper is then burnt on a flat porcelain plate, and 
usually smoulders without flame. The ashes ai*e treated with w'ater, 
to which ai*e added a few drops of potash-solution to strongly alkaline 
reaction, and the liquid is boiled and Altered. The filtrate acidified 
with sulphuric acid is treated with potassium permanganate so long as 
decoloration takes place on warming, a slight excess of the permanga- 
nate being finally added, leaving a faint red tint. The solution, if turbid, 
is filtered. After cooling and addition of more dilute sulphuiic add, a 
piece of pure zinc is introduced into the solution contained in a small 
flask fitted with a doubly perforated cork. In one perforation is fixed 
a piece of parchment dotted with silver nitrate solution, in the other a 
piece dotted with lead acetate. If arsenic bo present, the silver paper 
is soon blackened. The lead paper serves as a check to show the 
absence of hydrogen sulphide. If tlio blackening does not occur, or if 
a slight blackening only, accompanied with a browning of the lead 
paper, ensues aftci* some time, no arsenic is present. 

W. S. 

Organic Elementary Analysis. By J. Lowe 
(Zeitschr. Anal. Ohom., xi, 403 — 408). 

The author draws out the combustion-tube to a somewhat narrow point, 
and fits this by moans of a caontchono stopper into the bulb of the 
calcium chloride apparatus. This apparatus consists of a TJ-shaped 
tube, the inner edges of the ends of which are very slightly touched 
with grease (to prevent the calcium chloride caking together when 
moist) ; ono end of this tube caiTiCH a cork, through which passes a 
small upright glass tube which agaiu is connected (by caoutchouc) 
with a small bulh-tuho ; this latter also contains calcium chloride, and 
it is found that almost all the water is condensed in it. 

The author prefers caoutchouc stoppers to fp*ouud-glass stoppers for 
many reasons. Ho covei’S these stt>ppovs with a mixture of 1 pai*t 
gelatin dissolved in 4 parts of water. The caustic potash ho prepares 
by dissolving 1 part stick potash in 1 jiart water. The small tube 
attached to the carbon dioxide bulb ho tills with glacial phosphoric 
acid. 

To the end of the combustion-tube, whore the oxygon enters, the 
author adniits a glass tube passing through a cork into a small hai*d 
glass test-tube, into which the tube through which the oxygen enters, 
also passes. This latter tube passing to the bottom of the test-tube 
dips into a small quantity of mercury, whereby any backwai'd diffusion 
of carbon dioxide is prevented. 

M. M. P. M, 


4 0 


voii. xm. 
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Estimation of Paraffin in Stearin Candles. By B. Donath 
(Dhigl. polyt. J., coviii, 305). 

Hoch gives a mctliod of estimating paraffin in sfoariii candloM, by 
treating tliom witli not very concontrat(‘d caustic soda, precipitating 
the soap with common salt, which carries clown the paraffin, aiul 
washing on a filter with cold water, or veiy dilnto alcohol. Tho soap 
is washed through, while the paraffin remains. Tho author found this 
method extremely difficult to caiTy out. He proposes to treat about 
C grams of the stearin with 200 — 000 c.c. of potash- sol nliou of 
1*15 sp. gr. The soap is precipitated with calcium chloride. Tho 
precii)itate is washed wilh hot water; ilio paraffin, precipitated with 
the lime-soap, is not washed through. Tlie mass is then dried at 100 ’ 
and powdered, and the paraffin extracted hy Znlowsky’s mctliod with 
petroleum ether; the extinct is evaporated to diyncss and w(‘ighed. 
The paraffin, determined in prepared mixtures, agreed to within 0*0 j)or 
cent. 

W. R. 

Adulteration of Essential Oils with Turpentine, and its Detec- 
tion by means of Alcohol. By G. BaAaBNooKrr (HT. Report. 

Pharm., xxii, 1 — 28). 

About 22 years ago ZoUer proposed to detect tho admixture of oil of 
turpentine with other essential oils by tho addition of alcohol, the 
slight solubility of turpentine giving rise to a tui'bidity in tho mixlm*e. 
A similar proposal has since been made by Hoppe, and tliis method 
has subsequently been studied by other investigators, who find that it 
is only adapted for the detection of turpenlino when that substaneo is 
pi'eseut in considerable proportion. This want of delicacy arose from 
the employment of alcohol in an undiluted state ; for when tho oil to 
be examined is miscible in all pi’opovtious with absolute alcohol, it 
forms with this fluid a mixture capable of dissolving a very cousidc‘rablo 
proportion of oil of turpentiuo. If, however, the alcohol bo diluted nulil 
2 — i volumes of it are required to dissolve 1 volume of tho oil, i( will 
bo found that the presence of a small quantity of inipontine is indi- 
cated by the decreased solubility of tho adulterdtcd oil in tho ililiiied 
alcohol. 

To determine the solubility of an oil in alcohol, 2 c.c. of it ar(‘ placed 
in a stoppered bottle, and tho alcohol is gnu lually added from abui*i‘tto, 
the mixture being well shaken after each addition. The termination of 
tho experiment is known by the liquid becoming ch*ar. A HUsp(»ctod 
sample being now similarly treated, it will bo found that if turpentiuo 
be present, a larger proportion of alcohol will bo required. 

A compendions table is given, showing the solubility of oil of tur- 
pentine j&om dififerent sources in alcohol of various degrees of conocu- 
tration, tho solubility of this oil being found to decrease rapidly as 
tho alcohol becomes weaker. 

In testing ^sential oils for turpentine by means of alcohol, it must 
bo borne in mind that some other oils, such as those of juniper, savin, 
eucalyptus, and copaiba are but slightly soluble in dilute alcohol ; nild 
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consequently may, wlien mixed -witli oilier oils, give rise to appoarancos 
similar to tliose produced by oil of turpentine. Moreover in some 
cases obangos take place in oils wbich have boon kept for a long time, 
and those must bo considered in applying the alcohol test for turpen- 
tine. Occasionally also essential oils are adulterated with alcohol; tbifa 
the author detects by the use of Goislor’s vaporimeter. 

For the details concerning each individual oil the original paper 
must be consulted. 

T. B. 


Discriminatioii of Pressed and Distilled Oil of Lemons. 

By ScHAOK (Zoitschr. anal. Ohem., xi, 464). 

The ordinary pressed oil makes a puffing noise with iodine; the distilled 
oil gives no such reaction. 

E. W. 


Estimation of Alcohol in Commercial Chloroform. 

By A. 0, OtTDBMANS, jun. (Zoitschr. Anal. Chom., xi, 409—412). 

10 — 16 grams of the chloroform to be tested is placed in a glass flask, 
excess of dry pure cinchonine is added, nnd tlio flask left for an hour 
on a water-bath at 17° 0. with constant shaking. The liquid is then 
filtered, and 6 c.c, of tlio filtrate are transferred to a small basin, 
evaporated to dryness on the water-bath, and the residue is weighed. 

The following table shows the amount of residue obtained with 
varying amounts of alcohol : — 


With ohlopoform 

Eesidxie lofb by 

5 c.o. 


contaming alcohol. 

Milligrams. 

PilToponco. 

0 per cent. . . . 

... 21 


1 „ .... 

67 

46 

2 „ .... 

111 

44 

3 

152 

41 

4 „ .... 

190 

38 

6 „ 

22C 

36 

6 „ 

... 200 

3<li 

7 „ 

290 

30 

8 „ 

318 

28 

9 

343 

25 

10 „ .... 

346 

23 

M. M. P. M. 


Estimation of Sugar. By K, H. Martens 
(Deut. Chom. Gcs. Bor., vi, 440). 

To an excess of a boiling alkaline solution of mercury cyanide, the 
glucose-containing liquor is added ; after cooling the whole is diluted 
to a known volume and an aliquot part titi-ated by standard solution 
of silver nitrate ; the potassium cyanide present in the original mercury 

4 c 2 
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cyanide liquor being also dotcrminod and subtracted ; the glucose is 
known from, the quantity of potassium cyanide formed. This method 
gives results comparable with those obtained by Fohling’s ■j)rocoss. 


Estimation of Sugar by Barreswil’s Process. By E. Fbltz 
(Oompt. rend., Ixxvi, 1140). 

It was found that when the inverted sugar in a mixture of inverted 
sugar and crystallisable sugar, is estimated by means of copper solution, 
the resultant number is always too high, the error being greater as the 
testing operation is more prolonged. The author considers that the 
inversion of a portion of the sugar is effected by the action of the caustic 
soda. 

T. B. 

Vivien's Process for Estimating the Alkalinity of Juice in the 
Sugar Factory. (Dingl. polyt. J,, cevii, 148 — 150). 

The use of a standard acid so dilute that it will neutralise an equal 
volume of a solution containing 0 5 gram of lime in a litre. 

0. H. Or. 


Practical Application of Titration to the Estimation of 
the Alkalinity of Juice in the Manufacture of Sugar. By 
JioiNSKT (Dingl. polyt. J., cevii, 407 — 4i09 ). — practical very 
rough) method for the use of uneducated workmen. 

Simplification of Scheibler*s Apparatus for Estimating the 
Befining value of Baw Sugar. (Dingl. polyt. J., cevii, 150). 


Valuation of Animal Charcoal. By J. B. Scuober 
(K Eepert, Pharm. xxii, 257 — 2G5). 

The determination of the relative decolorising powers of various spoci- 
mons of bone charcoal would obviously afford the best means of deciding 
comparative values. This paper is another attempt to give a working 
method for effecting this purpose. 

A solution of indigo-caiminc (6 grams to a litre) is sf aiulardis(»d by a 
solution of one gram of potassium permanganate in 1,000 o.e. water. One 
gram of the charcoal under examination is added to 50 c.o. of the 
indigo-solution contained in a flask, the whole well shaken, boiled, and 
allowed to stand for 24 hours. The proiDortion of indigo renuiining 
unabsorhed is then determined by the permanganate in an aliquot part 
of the liquid filiered from the charcoal. 

Some determinations made hy this method arc quoted and compared 
with those made by the use of caramel or of sugar-lime. * 

0. H. G. 

* This, like ail other processes hitherto proposed, fails to got over the initial diffi- 
culty of reducing the various samples to the same state of division, withoat doing 
wlu^ the same roocimeu will give results differing os much as any two from dif- 
ferent sources.— 0 . H. Gf-. 
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Determination of the Matter absorbed by Animal Charcoal in 
Refining Stigar. By R. Stammer (Dingl. poljt. J., ccviii, 317). 

The charcoal through which thick jnice had been filtered, absorbed 1*15 
per cent, organic, and 0*04«6 per cent, mineral matter; that throngli 
which thin jnice was filtered absorbed 0*54 per cent, organic, and 0*07 
per cent, inorganic matter. Por the juice of 475 beetroots, one filter 
or 6,300 pounds of charcoal is required ; for thick juice, from the same 
quantity, four-sevenths of a filter, or 3,600 lbs. charcoal. The charcoal 
through which thin juice had been filtered, absorbed 34 lb. of organic 
and 4*4 lbs. per cent, inorganic substances ; that through which thick juice 
had been filtered, 41*5 lbs. of organic and 1*6 lb. inorganic substances. 

‘W. R. 

Methods of Analysing Grain. By W. Pillitz 
(Z eitschr. anal. Chem., xi, 46 — 63) . 

The author commences with a valuable summary of the methods hitherto 
employed for the determination of starch and cellulose ; these methods 
give widely diflfering results. When the starch is dissolved by a solu- 
tion of malt (Oudemans* method), much nitrogenous matter remains 
with the cellulose, and is not perfectly removed by treatment with 
caustic potash ; moreover, the latter reagent dissolves cellulose to an 
appreciable extent. Purified cotton- wool lost 4*54 per cent, when 
boiled with a 1*25 per cent, solution of potash, and afterwards with 
dilute acetic acid ; and on repeating the treatment, sulFored a further 
loss of 2*6 per cent. When vegetable matter is acted upon in the cold 
by potassium chlorate and nitric acid (P. Schulze’s method), tho coUu- 
lose obtained is very pure; but, unfortunately, purified cotton-wool 
lost 3*6 per cent, when treated in this manner. The author determines 
the vegetable fibre in grain by heating the meal with veiy dilute sul- 
phuiic acid in sealed tubes at 140'* — ^145®; under such treatment 
cotton- wool lost only *4 per cent. The author’s plan of analysis is as 
follows ; — 

8 — 10 gi*ms. of the meal arc exhausted with 1 litre of cold water 5 
this must be done as quickly as possible, and is best efibetod by means 
of a Real’s press. In this press tho meal lies on a filler-bed, and water 
is forced through it by means of a column 7 feet liigh. In the watery 
solution total solid matter, Jish, nitrogen, and sugar am dotorminod. 
Tho undissolvod meal is quickly dried, fii-st in a vacuum, tlion, after 
being finely powdered, at 100 ®. 1 — ^ 1*2 gim. of die (biod mass is then 

treated with 40 c.c. of veiy dilute sulphuiic acid (3 — 3*5 c.c. of acid 
sp. gr. 1*16 diluted to 1 litre), aud heated in a sealed tube for eight 
hom*s at 140® — 145®. The cellulose is then collected on a weighed 
filter, washed with water, alcohol, and ethor, dried, weigbod, and its 
ash deducted: it contains only traces of nitrogen. In the solution 
sugar is determined by Pebling’s method, and the amount found is calcu- 
lated as stai'ch. The heating in the sealed tube is repeated with 1 — 1*2 
grm. of the original meal ; the sugar thus obtained represents starch 
plus sugar and dextrin ; by subtracting the starch and sugar previously 
deiei mined, dextrin is found. Pat, total nitit)gen, and ash are detor^ 
mined in the usual manner. 
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Tlie following are analyses maclo by tbo anthor’s method. The 
millet, bnckwlical:, and spelt, were free from thoir oxtoi*mil shells ; th6 
other grains were in their ordinary maikctablo condition. 


100 parts dried at 
100® contaia : — 

Prince Albert 
"Wbeat. 

l| 

s 

Spelt. 

I 

Millet. 

3 

R 

Oats. 

1 

Sice, 

1 

R 

CelliiJose 

Siai'cli 

Dextrin 

Sugar 

Extractive matter! 
undetermined. . j 

Eat 

Albuminoids inso-! 

luble f 

Albuminoids soluble 

Ash insoluble 

Abh soluble 

3*07 
73-51 
2 28 
1 -66 

4-51 

2-03 

10 *89 

•38 

•60 

1-05 

1 

4- 76 
70*17 

5- 27 
1-07 

■81 

1*79 

12 -93 

•96 

*61 

lTi3 

3-38 
71 *60 
2*10 

1- 23 

3-00 

2*72 

10-77 

2- 63 
*60 

1*61 

4-22 

GS-CO 

6-?8 

2-17 

3 -SO 

2-63 

10 -GO 

8-8? 

•24 

1-60 

4-28 
GO -20 
1*29 
•52 

•52 

4-79 

10-22 

1-86 

•61 

1*18 

8-88 

G2-65 

1- 9G 

2- n 

1- 73 

3- 08 

14-28 

2- 05 
1-23 
1-45 

18*98 

53-02 

1-«J 

•37 

1*66 

4*02 

12 *33 

2*69 
2*73 
1 *44 

4-82 

72*27 

•83 

1-59 

1-05 

5*03 

9-95 

2*16 

•38 

1*32 

•87 

85-41 

1-27 

Trace 

■12 

•90 

10-01 

•46 

•61 

2- 05 
77 -04 

3- 65 

2-80 

7-10 

t-w 

•61 

l-OO 


R. W. 


Detection of Digitalin and Atropine. By H. BRtrinsrEB 

(Dent. Chem. Ges. Ber., vi, 96 — 98). 

The detection of digitalin in toxicological researches is very difficult. 
By employing the method of Stas-0^, the greater pait of this gluco- 
side is obtained from the acid ethej-eal solution as a resinous body, 
which in most cases docs not give tho oliaraot eristic red colour with 
sulphuric acid and bromine- water. The smaller portion which is found 
in the alkaline-ethereal solution, cannot be distinguished from del])lii-. 
rdne and aconitine, because delphinine gives tho same reaction with 
sidphuric acid and bromine, and both alkaloids yield tho same res alts 
with tho phosphoric acid test os digitalin. Tho latter compound can, 
however, easily bo detected by Pettoiikofei‘’s test. 

On adding snlphuiuc acid to a dilute solution of dried bile containing 
a trace of digitalin, a splendid i*ed colour is pi'odncocl us soon ns tho 
temperature rises to 70 . One c.c. of a decoction of O'J] gi*ani of fox- 
glove-leaves in 180 grams of water gave tho roaotiuu qnite distinctly. 
0*03 and 0*05 gram of digitalin w*ere dissolved, each in half a litre of 
Bavarian beer, and the solntions ti’cated by tho method of Slas-Oito ; 
no digitalin could bo detected in the residue by means of bromine and 
sulphuiuo add, whilst the least trace of it, after being washed with 
water, gave an intense colour with Pettonkofer’s tost. Other gluoosidoa 
give tho same reaction, but this does not prevent its application in a 
toxicological research, if the physiological oftbets are also taken in con- 
shleration. ^ A similar case is the detection of the pievotoxiii by moans 
of Pehling 8 solution, which is also reduced hy many other sub- 
stances. 

The residue obUiinod from the acid elhercal solution may also contain 
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lactic acid, tartaric acid, colchicine and traces of atropine and picrotoxin, 
but these bodies arc not coloured by Pettenkofer’s test, nor are other 
alkalo’ids affected by it, with fcho exception of njircotine and others 
which give a red colour with sulphmdc acid alone. 

Tho most chai’actoristio tests of atropine arc the dilatation of the 
pupil and the aromatic smell which is produced by adding this alkaloid 
and a little water to a hot mixture of sulphuric acid and potassium 
dichromate or ammonium molybdate. The latter reaction, although 
very chai*acteristic, requires great skill; but it takes place without 
fail on placing the atropine on a few ciystals of chromic trioxido 
contained in a porcelain basin, and applying a gentle heat until tho 
trioside assumes a green coloui*. 

0. S. 


Detenoination of Nitrogen in Albuminoids. 

ByJ. See GEN and J. Novak (Pflugor’s Archiv., vii, 284). 

The authors give a short summary of Novak’s rescarcli on tho de- 
termination of nitrogen in albumin (see this Journal, 1872, p. 512), 
and notice those made by other observers since the question w as first 
mised by Soogen (this Jonimal, 1871, p. 043), whether a fixed 
number might be taken as representing correctly the amount of nitro- 
gen in tlio flesh used in cxpormiouts on nutrition. Tho authors have 
examined scrum-albumin, casein, blood-fibrm, masclo-syntouin, gluten 
from wheaton flour, and Icgumiu from linsood-meaL '‘Uho result of 
their analyses of these jsnbstances shows that a different nitrogen 
content is found according to the method of analysis employed. Tlxo 
amount of nitrogen obtained in the form of ammonia by combustion 
with soda-limo is always less than that obtained in the gaseous form by 
combustion with cupric oxide. The difference boi-woen the results of 
tho two methods is not tho same for all albuminous substances. It is 
greatest in tho case of albumin, amounting to 3*4 — 3*5 per cent., or 
more than 20 per cent, of tho entire nhrogen content. Jt is least in 
fibirin, being only 0’7 — IT per cent., or about 10 per cenfi. of the entire 
nit logon content. In the ciiso of muscle, the authors obtained 1*7 — 
2-C per cent., or about 12 — 18 jkt cent, of tho entire nitrogen content, ^ 
loss by combustion with st)da-linie than with cupric oxide. 

Combustion with soda-lime always yields a lavgi*!* <piantity of niti*o- 
gen w'hon the substance to bo analysed is mixcil v> ith a considerable 
quantity of sugar. Tho entire quantity of nitrogen in it is not obtained, 
however, by this process, oven when ilio substance is mix(‘d with 12 or 
Ifi times as much sugar. The time nitrogen cimteiit of albuiainoids, 
therefore, cannot be determined in this muunor. Moreo\er, the com- 
bustion is rendered very tiresome by the admixture v\ ith sugar, for the 
highest temperature continued lor four or five hom*s is necessary for 
the complete combustion of 3 grams of sugar. The ti*uo nitrogen 
content of albuminoids can only be detennined when tho nitrogen is 
<jbiained in the gaseous foiui. The rcsnltK obiainoil by all other 
methods are incorrect and must bo diHcarded. 


T li 11. 
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Separation of Digesting Ferments. By V. Pasohutin 
( Zeitschr. aiial. Oliein., xi, 4Gi*)* 

Tim tliree ferments fnrnisliod by the pancreatic gLands can bo indivi- 
dually obtained by exhausting the glands with coiioontratcd solutions 
of various salts. Solutions of RochcUe salt, sodium thiosulphate, and 
ammonium nitrate remove the ferment acting upon albumin ; solution 
of potassium arsenate removes the ferment acting on starch ; potassium 
antimonate and sodium bicarbonate exti*act the fennent acting upon 
fat- The ferments of the peritoneal mucus of the dog can be sepa- 
rated by filtration through earthen cells. 

It. W • 


Testing of Butter for Adulterations. By Hoorn 
(Zeitschr. anal. Chem., xi, — 335). 

The author employs a glass tube 2 decimotors long, 2 conti motors in 
diameter for two-thirds of its length, narrower and divided into tenths 
of a cub. cent, for the other third, and closed at the nairow end. Tnio 
this tube are introduced 10 grams of bnttor, which is molted by moans of 
warm water ; 30 c.o. of light petroleum oil aro added, and tho tube is 
shaken vigoronsly and set aside. In 80-~40 minutes the petroleum 
becomes perfectly clear, and contains all tho fatty matters in solutiou. 
The other constituents of the butter collect in the narrow part of tho 
tube, and their volume maybe easily read off. For more exact dotemii- 
nations the fatty layer is poured off and the residue again treated with 
afeesh portion of petroleum, the whole being allowed to stand for 
2 — 3 hours. Q-ood butter contains from 10 to 14 p.c., adnltoralod 
butter, as much as 40 p.c. of impurities, generally water. After sepa- 
rating the petroleum, the undissolved portion may ho tested for flour, 
potato, stai’ch, &c. Tho fatty solution is tested by evaporating tho 
petroleum completely, dissolving 1 gi*am of tho rosiduo in 7 c.o. of 
potrolenm-spirit in a woll-closcd and placing tho solution in 

water at 10 — 15° 0. for some hours. Fats of low melting-point being 
much more soluble than those of higher molliug-poiut, tlio butter- fat 
remains in solution, whilst suet, tallow, and oven lard, aro doposikul, if 
present to the extent of more than 10 p.c. 

j. n. 


Testing of Butter for Adulterations. By .T. O.vm [» n lo h l-B w o w n 
(Chemical Hews, xxviii, 11). 

The examination of butter for adulterations is based on — l«t. Dotormi- 
nation of its melting and solidifying points ; 2ntl. Its tassto and smell 
both before and after fusion; 3rd. A careful microscopical examination 
with and without tho polariscope, and before and after addition of 
iodine, acetic acid, <fcc. ; 4th. The loss at 100°, wliich sliould not exceed 
10 per cent. ; 5th. The proportion of casein it contains (3 to 5 per 
cent.) estimated by extracting with other and hot walor; 6th, Tho 
salt present (0*5 to 2 per cent, in fresh, and 8 por oont. in salt but! or) ; 
7th. A rough determination of its solubility in ethei* at 18*3", and if 
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necessary, a fraciional separation of the various fats it contains, with 
examination of the amount, taste, smell, fusing, and solidifying points 
of each fraction. Crood butter is soluble in about throe parts of ether 
at 18®. M. J. S. 


Method of Distingmshing Pure Ground Coffee from Coffee 
Substitutes. By J. Mullek (DingL polyt. J., ccviii, 80). 

A SAMPLE of coffee, adulterated with roasted ooru or the like, especially 
substances containing starch-flour, is tested as follows: — A small 
quantity of the powdered coffee is shaken with dilnto potash-solution, 
filtered, and the solution diluted with much water; a little iodine 
solution is now added, when the starch reaction at once ensues if these 
adulterants be present. W, S. 


Examination of Kirschwasser. By G. Beige l 
(N. Rept. Pharm, xxii, 29? — BOG). 

The various substances and means used in adulterating and imitating 
Kirschwasser are given in this paper. hTo good test is known by 
which the pure ai^ticlo can bo distinguished. The author finds that 
the hliio colour which most specimens give with guaiaoum is duo to a 
trace of copper derived from the stills. 

B. K. 


Technical Chemistry. 


What Constitutes Pure Water? By B. Rbiohardt 
(J. pr. Ohem. [2], vii, 26 — 3?). 


The author’s main object is to enforce the (generally admitted) maxim, 
ihat tho composition of the pure springs of every neighbourhood should 
be taken as the standard fi'om which to judge of the contamination of 
pariicnlar wells. In his experience the following is tho avemge amount 
of the principal solid ingredients in pure waters from specific rock 
formations ; the figuros rolbr to 100,000 parts of water: — 


Rock formation. 


Q-raniie 


Clay »lato 


Banter Sandstein 


{ 


Miiscliellalk.. .. 
Museholkjlk 
(dolonulie) .. 
Q} psuin 







Magnesia. 



§ 

V . 

02 

Organic 

matter. 

§ 

1 

Chlorine. 

Sulphuric 

acid. 

Lime. 

Hardness 

2*y 

1*57 



•33 

•39 

•23 

•97 

1-27 

8 '80- 


iwee, 
to 73 

trace, 
to -05 

trace, 
to *25 

trace, 
to 2 -4 

]■ -65 

2-23 

3*16 

12-5 1 
to 

22 3 

«• 

1*38 

trace, 
to 98 

•43 

•88 

4-80 

7-30 

13 96 

33 -3 

•90 

•02 

•3? 

1-37 

2 90 

12 90 

16 95 

U-8 

•53 

•23 

trace 

ti’aoc, 

to3*1i 

]■ 6-BO 

14 00 

23 10 

236 -6 

triWo 

<meo 

1-61 

110-83 

^ 12-25 

76-60 

02 -76 
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The organic matter was apparently determined with potassium per- 
manganate, Analyses of water from the Elbe ai*e given. The Vienna 
water-supply commission have condemned all river water as untrust- 
worthy for purity. 

R. W. 


On the Insalubrity of the Water which supplies Versailles. 

By P. Ducaisnjb (Compt. i*ond., Ixxvi, 10, 69). 


On the Production of Ammonia Siilphate from Nitrogenous 
Waste. By L. L’Horii (Compt. roiid., Ixxvi, 1083). 

The refuse of wool, hoi*n, feathers, leather, skin, sponge, contain- 
ing from 6 — 16 per cent, of nitrogen is, as a rule, not put to any indns- 
ti‘ial use. The author pi'oposes to manufacture ammonia sulphate, now 
largely employed in artiticial manure from such waste pit)dncts, by 
digestion with a solution of caustic soda in 10 parts of water, eithtn* 
in the cold or at a gentle heat, so as not to liberate ammonia, till the 
mass has assumed a XDOsty consistence ; it is then mixed with quick- 
lime and distilled, at first at as low a tcmpciatui'o as possible, and 
finally at a red heat. The vapours are colleciod in receivers containing 
sulphuric add of the lead chambers, and the crude ammoida sulphate 
may be purified by crystallisation. The residue in the retort consists 
of a mixture of sodium carbonate and quicklime, and may bo tinns- 
formed into sodium hydiate and calcium oarbouato by treatment with 
water. 

W. R. 


Remarks on the Observations of M, M^ne on the Prepara- 
tion of Ammonia Sulphate from Nitrogenous Waste. By 
L. L’Hote (Compt. rend., Ixxvi, 1118). 


Amount of Phosphoric Acid in Coal Ashes. By L no n at e r. r m u 
and L. DuiiANU-OLAYE (Diugl. polyt. J., ccviii, —07). 

It is pointed out that whilst the stool niaimrMeiurcr is luixioiisly 
bti-iving to get rid of phosphorus, and to pivvent it eiilering into the 
composition of his pig to tlio amount of more than ]iv<J t»o six i<»n- 
thonsuiidths when Bossoiner stool is to bo nuiuiifaotiiml, (ho fanuei' is 
daily becoming more alive to the necessity of iduriiiug to iho earth 
those bodies which aro the mineral elements of vegetable gi'owth an<l 
fructification, of tvhioh phosphoric acid is so imjjortaut a member. 

In tbo first volume of Porcy’s MotalInrgy,»» several analyses of coal 
ashes are given, of which the ones showing tlio lowest ainl highest 
porcsontages of phosphoric apid arc of the ashes of Dowlais coal. Tliey 
contain respectively 0*:il and 3*01 per coni. 

Tlie author procured samples of coal from two Piench coal basins, 
wliicli were widely separated both as to geographical position and 
geological condition. Prom tlio first eoal tielil tliri*o i-ainplcs were 
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taken: firstly, of picked pieces of coal; secondly, of washed small 
coal ; thirdly, of coke from washed coal. 

JTrom the second basin five samples were taken. 

Tho ashes of tho three samples from the first coal basin contained 
respectively 1*00, 0*20, and 0*75 per cent, of phosphoric add, whilst in 
the ashes of the five samples from the second basin the percentages of 
phosphoric acid were 1 35, 1*12, 0*74, 1*50, and 1*28. Several other 
investigations on this subject are quoted and analyses given, showing 
tho apparently universal presence of phosphoric acid in coal-ash, in 
qnantities varying from 3 per cent, at tho highest to about 0*20 at the 
lowest. Tho percentage of ashes in the eight samples of coal above 
mentioned are : in the first three respectively, 2*90, 4*91, and 11*91 ; 
in the remaining five, 5*30, 6*17, 13*27, 9*71, and 5*80. 

The absorbent power of the ashes for soluble and volatile mannrial 
substances, together with the amount of phosphoric acid contained in 
them, point them out as a very promising means of invigorating 
enfeebled tracts of ground in many cases. 

W. S. 


On the Alloys Employed for Gold Coinage. By Eua. Pelioot 
(Oompt. rend., Ixxvi, 1441 — li<53). 

The author lias studied certain alloys containing 58 per cent, of gold 
with the view of asccrtaimiig their suitability for tho production of a 
gold coinage, possessing tho advantage of being worth exactly ten 
times its weight of Eronch sterling silver (90 per cent, of silver and 
10 per cent, of copper). 

Uopper added to gold in larger proportion than 10 per cent, causes 
the alloy to be dry and brittle during the working. Zinc, or a mixture 
of zinc and copper, has a similar cflLect if the px*oportion of gold much 
exceeds 60 per cent, but an alloy of 58 per cent, gold, 5 — 7 per cent, 
zinc, and the remainder copper is malleable, and has also the colour of 
a richer alloy. On increasing the zinc to 10 or 12 per cent, tho alloy 
again becomes brittle. The loss of zinc on fusion is trilling, but char- 
coal must be introduced into tbo cmcible to prevent oxidation. 

Rejfiacing the zinc by 6 p(*r cent, of silver also yields a malleable 
alloy ; with 3 per cout. (he malleability is far inferior. Tin, on tho 
contrary, cannot bo inli'otlucod ; the alloy is brittle. 

The anther docs not propose ilio dciircciatiou of the gold coinage, 
but simply tho addition of kiso alloy to iucreaso tho weight. 

M. J. S. 


On tine Conditions Necessary for the Manufacture of Iron 
Highly Impregnated with SUioon in Blast-furnaces. By 
Samson Jobdan (Oompt. rend., Ixxvi, 1080 — 1088). 

The variety of cast-iron, called technically “glazed pig,” contains 
fi*om 1^ — 2| per cent, of silicon ; some indeed is raanulaotnred con- 
taining 7 — 8 per cent. Tho fi*actured surface is not crystallino; it 
ifi smooth to the touch, and bi*ightcr tho more silicon is present. Wilh 
a charge of 1,250 kilugraiiisof ore eouiaiiiing 30 permd of iron, 1,00') 
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kgrms. of coke, and 600 kgrms. of finx, coiidstiiig of silica, 50 per 
cent., alumina 16, lime 33, and manganous oxide 1 per cent, (tlic propor- 
tion of tke oxygen of the silica to that of the bases being as 2G — 17*6), 
a casting was obtained which was very liquid and filled the moulds 
without adhering to the sand ; it contained 7*90 per cent, of silicon, 
0*72 of phosphoras, and 2*60 of carbon ; 2,100 kgrms. of coke wore 
required to produce 1,000 kgrms; of iron. The blast employed was 
feeble, but extremely hot, and the flux contained a large proportion 
both of silica and aluminia. As tbe melting point is high, the blast 
must be hot, and it must be slow to permit of the reduction of the 
silica by the carbon and iron. Too much lime must also not be pre- 
sent, else the silica will combine with it. The alumina seems to play 
the part of an acid in combining with the lime. 

W. R. 


Mixtures for Signal Fireworks. (Dingl. polyt. J., ccviii, 78.) 


The following proportions are given in a patent by E. A. Lamarrc of 
Paris, granted to J. H. Johnson of London, for coloured lights for 
.signals : — 

White light . . . • . • 100 parts potassium chlorate. 

10 „ antimony sulphide. 

15 „ boiled linseed oil. 

Red light • . . . . . 60 „ potassium chlorate. 

50 „ strontium nitrate. 

5 „ wood charcoal, 

with as mnch Hnseed oil as is required to Imead the mass together. 

Green light . • . • • • 50 parts potassium chlorate. 

50 „ barium nitrate. 

5 „ wood chai'coal. 


and linseed oil as above. 

In the specification the nse of linsecd-oil is claimed as a speciality in 
substitntion of oil of turpentine or resin. 

W. S. 

On the Effects of Dynamite. By Roux and Sakuau (Oompt. 
rend., Ixxvi, 1089 — 1092), 

Aocorutng to the manner in which dynamite is iiiflamod, it is capable 
of producing two different kinds of explosioii. When iguit(‘tl by ilio 
detonation of a pei’cussion-cap, nitroglycerin explodes with a for(*o equal 
to ten times that of gunpowder. This is called an “explosion of iho 
first order but if it be lighted, it may explode with a force ocjual to 
twice that of gunpowder, and occasion an “ explosion of the second 
order.” The results of a number of experiments, made wii.h the view 
of ascertaining tbe relative explosive power of gunpowder and dyna- 
mite, led to the latter conclusion. Dynamite simply lighted will not 
detonate, but may produce an explosion of the second class, the foi-ce 
of which is sudbi that one part of nitroglycerin is cquivalcut to two of 
powder. The thicker the resisting medium, the more iiiteuso the 
explosion. 
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If tlie dynainite be prepared with quartz-sand, it inflames at once, 
and the explosion ensues i^ough the whole mass ; but if some yield- 
ing matter, ochre for example, be employed, the portion near the 
detonating fuse suffers an explosion of the first class, the remainder 
one of the second. Neither pressure nor temperature has any influence 
on these phenomena. 

W. R. 


A Method of rendering Wood and other Fibrous Substances 
suitable for Pulp to be used in the Manufacture of Paper. 
By V. E. Keegau (Dingl. polyt. J., ccviii, 316). 

Instead of boiling the wood or other fibrous substance with caustic 
alkali, the author digests it under a high pressure. Pieces of wood 
half an inch thick and from six to twelve inches long, are placed in a 
cylinder of iron which is filled with caustic soda of 20° ; the liquid is 
submitted to a pressure of 60 lbs. on the square inch for half an hour. 
The wood is then heated, by means of steam, to about 300° P. The 
products lesulting from the action of the caustic soda on the resin of 
the wood are soluble, and may be washed out by soaJdng the wood 
in water. It may then be transferred to the pulp machine. The soda 
may be used again, as but little rosin, &c., is dissolved out. 

W. R. 


Aniline Black. By C. Lauth 
(Bull. Soo. Ohim. [2], xix, 43?-441). 

The process of dyeing with aniline black employed by the author con- 
sists m first mordanting with peroxide of manganese, and subsequently 
dipping in a cold and strongly acid solution of aniline. The tint is 
afterwards improved and intensified by various agents. Bichromate of 
potassium, the salts of copper, of chromium, and of mercury, and espe- 
cially a mixture of chloi*ato of potassium, copper salt, and sal-ammoniac 
effect this purpose. 

This process gives fine permanent blacks, but the mordanting is 
somewhat troublesome, and the black rubs off a little. 

W. A. T, 


Aniline Black. By 0. P. Buandt 
(D ingl. polyt. J., cevii, 70 — 72). 


Dyeing of Feathers. (Dingl. polyt. J., ccviii, 318.) 

Db. Ruinann recommends that ihe feathers he soaked in a solution of 
ammonium carbonate or sodium caibonate, to piuvent them from 
breaking or bonding. After being dyed, the feathers aa*e to be didcd by 
gently placing them in warm air. 

Feathers are dyed black in the following manner. Half a ponnd of 
feathers is digested at a temperaturo of 30° in 60 litres of water, con- 
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tainingin solution 1 lb. ignited sodium carbonate. They are then washed 
with warm water, digested with feiTio nitrate of 70® B., and again 
washed; thou heated nearly to boiling with 2 lbs. o£ logwood 
and 2 lbs. of quercitron bark. The feathers are left in this bath 
till they assume a deep black colour. They are then dipped in an 
emulsion of oil and potassium carbonate, and dried by swinging them in 
warm air. 

To dye feathers brown, they are treated first with catechu and then 
with potassium ohromalo. They may bo dyed directly with anilino 
colours. The tips of feathers are made to rosomblo bronze by painting 
tJiem with anilmo violet dissolved in alcohol of 90 per cent. 

W. R. 


Reproduction and Inversion of Negatives. 

By P. E. Libsbgang (Chom. Contr., 1873, 106). 

A PIECE of plate-glass is suffused with a solution of gum, honey, sugar, 
glucose, and ammonium bichromate, dried, and insolatod under the 
negative, which should be inverted, and dusted over with powdered 
black chalk. As only the parts of the film not illuminated tako up the 
chalk powder, a new reproduction o£ the negatives is obtained, the 
rights and lefts being exchanged. Gremet and AJker, of Paris, substi- 
tute graphite powder for black chalk. 

The author prefers chalk powder, as it adheres most easily to the 
film, and in consequence of its brown colour, intercepts sti*ongly the 
chemically active rays, when in very thin layers. 

The following solution is prepared by Gomet and Alker : — 100 c.o. 
of water, 10 grams gum arabic, 10 grams glucose, 2 grams sugar, 
I gram honey, 20 c.o, of saturated solution of ammonium bichromate. 
For ingrained stereotypes tho solution must be quite fresh. In tlio 
summer it keeps for Only two days. The solution is poured on a wcU- 
polishcd glass-plate, which is allowed to drain for some rainutos, and 
then dried over a spirit lamp. Tho dried film is insolatod nnder tho 
negative for two minutos, and in tho shade for five to six minutes, ft 
is developed by means of a brush dipped in gwq»liito ])owtler. After 
the first dusting, the picture, though faint, mnst resemhle a direct 
positive, Le., as when held over a piece of black pu 2 )er, Tbo insolation 
must not last too long or too short a timo. 

W. S. 


Preparation of Gelatin. By F. FnuzB 
(Biiigl. polyt. J., cevii, 506 — 508). 

The ordinary methods for producing clear gelatin fii*om tliin skins, 
sinows, cartilage, and bone, and in which before solution tlieso matiors 
are prepared by treatment with hydrochloric acid and lime, always yield 
a good and faidtless article, but at a high price. Tlie author’s object 
is to discover a method for producing a cheaper gelatin of equal quality. 

For the experiments, a very bad bi‘own, m fact almost black glno 
was chosen, which was obtained as a bye-prodnet in a Berlin neat’s 
foot oil manufactory, its price being six thalers pm* cwt. Placed in 



TECHNICAL CHEMISTRY. 


1071 


cold water this substance did not swell out like glue, but dissolved to 
a thick, slightly sticky, and syrupy liquid. For the preparation of this 
glue, the feet, after sopai*ation from leg-bones and hoofs, were taken, 
and, with the hair still adhering, submitted to the action of super- 
heated steam in closed vessels. The steam is at three atmospheres’ 
pressure, and the action is continued three hours, the solution being 
run off after standing about half an hour. The strongly ammonia cal 
glue-solution, separated fi'om the fat, furnishes, after thickening in the 
steam-bath, the black glue above mentioned, which when quite dry is 
a very friable mass. Treatment with sulphurous acid or other mineral 
acids was found unavailing to bloach it effectually or practically on the 
large scale. 

The author endeavoured to ascertain the cause of the blackening, so 
as to eliminate this if possible in part or altogether. The presence of 
sulphur and notable quantities of ammoniacal salts in the glue-solu- 
tion indicated that the action of the superheated steam had been too 
strong and too mneb prolonged, so that both cartilaginous and hairy 
matters had been brought into solution, and blackening had thus re- 
sulted in the rapid decomposition of these matters. 

In order to reduce this decomposing action to a minimum, the solu- 
tion is run off from the digester every hour, instead of only onoo in 
three hours, as was done before. Afbcr the fat is skimmed off* the 
surface of the liquid, the latter is submitted to the action of fresh wood 
charcoal, together with 25 per cent, of animal charcoal, and allowed to 
stand all night. Tho solution of gelatin is now evaporated at from 20® 
to 25°, till it attains the right consistency. Fom* per cent, by weight 
in carljon of the gelatin in solution is required for tho desired result. 

After the purification with carbon, an agreeable odour of broth is 
diffused on evaporating tho solution, which is by no means tho case 
when it is not so purified. 

A very good article, of very light colour and o£ a high degree of 
elasLicity and good quality, is obtained. 

W. S. 


To pxirify Tallow and make it generally Usefdl. 

(Dingl. polyi. J., cevii, 515.) 

Tnis fresh tallow is melted in boiling water, and is then pressed while 
hot through a linen filter ; it is then boiled in the watei* and carefully 
skimmed, allowed to cool and solidify, and then wa&bed with water. 
Finally it is carefully freed fium moisture by pressure, when it nui»y be 
melted and run into earthenware vessels, which arc covered over with 
bladder, paper, or well- fitting lids. The filtration through linen must 
be repeated, if necessary, io remove all foreign matters. Thus prepared, 
tho tallow may bo used for certain dishes, for pomade when mixed with 
pure olivo-oil, and for ointment and plaster by addition of white wax. 
Well covered up, it may be kept for a long time, free from smell and 
rancidity, 

W, S, 
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To Protect Wood from the Influence of Moisture. 

(Dingl. polyfc. J., ccvii, 5ir>.) 

Tub wood is coated several times wiililiot linsccd-oil varnish, and after 
drying, is painted with oil colour's. Thus treat od, it is oxti*emely 
weather-proof, and is rendered much more durable than by simply coat- 
ing with paint. The drying, however, reqnhcs a longer time. 

W. S. 

A Glue which Resists the Action of Water. 

(Dingl. polyt. J., ccvii, 428.) 

Potassium dichromatc unites with gum, glycerin, glue, &c., forming, 
when exposed to light, a substance iiiboluble in water. By adding a 
small quantity of a solution of potassium- dichromatc, which has been 
prepared in the dark to glue, a comiionnd is obtained, i)osscbsmg the 
cohesive properties of glne, but totally insoluble both in hot and in 
cold water. 

Sausages containing peas were used in immense quantity by the 
soldiers in the Prance-German war, but a difficulty was experienced 
in obtaining gut as an envelope for the sausages ; parchment- paper 
was accordingly employed. It was found that ordinaiy gum would not 
answer the purpose of joining together the seam, as it could nob resist 
■idle inflnence of water. The glue, above described, has been employed 
with advantage by Dr. Julius Stiude in Hamburg. Three per ceui. of 
Mchrome is added to the ordinary glue or gelatin solution. The strips of 
paper, joined by this glue, are dried quickly and exposed to light till the 
glne changes to a brownish colour ; ihey arc then boded witli water con- 
taiuiug 2 — 3 p.c. of alum till all potassium dichromato is extracted, and 
then washed in cold water and dried. 

w. ja. 

Paste from Rice Starch. 

One hundred and twenty gi'ains of luco starch and twenty grains of 
gelatin ai*e mixed with two ounces of water, and thou hoaiod over the 
flame of a sphit-lamp with constant stirring. Wheu the milky li<piicl 
becomes thick and glassy, the paste is ready. It is kept in a well-closed 
box, and near an open flask containing spirits of wine. The |Msstc is of 
excellent quality, and will keep good ivom eight to fourteen days. 

W. S. 

Easy Method of Cleaning Silver. By Dr. Elsnbk 

(Dingl. polyt. J., ccviii, 320). 

The silver is cleaned in water in which potatoes have previously boon 
boiled. A polish is produced equal to that obtained by using tlio best 
powders. 


W. R. 



1073 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XLIIL — Oenanfhylic Acid and Normal JSej^tyl Alcohol. 

ByHAiiET Gkimshaw and Carl Sohorlemmbr, F R.S, 

Oenanthylic acid, C7HUO3, was discovered in ISH by Tilley (Amu 
Chein. Phann., xxxix, 160). He obtained it by oxidising castor-oil 
with nitric acid and distilling the product with water. A similar acid, 
called azoleic acul, had already been found by Laurent in 1837 
among the products formed by the action of nitric acid on stearic acid. 
Tilley thinks that these two acids were probably identical. 

Oenanthylio acid was afterwards examined by B ussy, who found 
that its aldehyde, or ooianthol, was produced by the diy distillation of 
castor-oil. Ho obtained the acid by oxidising this compound with 
nitric acid and with chromic acid (Amu Ghem. Phann,, lx, 24 j 6). 
Williamson showed that the same acid is produced by the action of 
caustic potash onoenanthol Ghem. Pharni,, Ixi, 38) ; and Tilloy, 
who examined oenanthol more carefully than Bussy had done, also 
prepared it by these different methods (Phil. Mag, [3], xxxiii, 81, and 
A>ui. CJiem. Phamu, Ixvii, 103). 

Redtenbacher observed oenanthylio acid among the products 
obtained by oxidising oleic acid with nitric acid (xbm. Ohem. Phamx., 
lix, 41), and Schneider obtained it by acting with nitric acid on tho 
products of tho dry distillation of rape-oil (Avti. GJhPhu Pharni., Ixx, 
107). Arzbaocher found that it is also formed when caslor-oil is 
oxidised with potasbiuin dichromate and dilate sulphuric acid. 

Tilley describes oenanthylic acid as a colourless limpid liquid, 
possessing an aromatic odour. After being dried over glacLil phos- 
phoric acid, it begins to boil at 148®, but when kept at this tempera- 
ture for a long time it suddenly blackens and undergoes decomposition. 
This undoubtedly shows that Tilley’s acid was a very impure com- 
pound, for a fatty acid containing seven atoms of carbon must boil 
without decomposition above 200® ; moreover, ho found 0*7 per cent, 
too much carbon. 

In Strocker’s “Lehrbnch” it is said that this acid boils at 212®, 
and the same boiling point is found in Gmeliu’s and most other 
hand-books. On whose authority this number is given we are unable 
to state ; it appears not improbable that it was calculated according to 
Kopp’s law. 

S taedeler says (J. pr. Ohem., Ixxii, 2*1 j 0) that the acid obtained by 

VOL. XXVI. 4 D 
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tlio sponfcanooTM oxitlalion of oonanihol boiled tiiulor a ])rcsRnro of 
725*9 mm. at 118’, and not at 112° as generally btaied. Tlitvse imin- 
bora are obvion&ly inihprints for 218° and 212°, as Inis already boi*n 
pointed out in. tlio Jt(lirei,henelit for 1857. 

Landolt, wbo prepared this acid by Tilley’s original inoiliod, 
found that the product began to boil at 208°, and that lialf of it dis- 
tilled constantly between 218 5° and 220“ under a pressure of 750*5 mm., 
and left a black residue (JPogg. Ami , oxvii, 379). 

One of us, by oxidising the alcohols obtained from normal heptane, 
obtained an acid having the composition of ocnanthylic acid, and boiling 
at 21 9° — 222°. As it appeared probable that this acid might be identical 
with oeuantliylic acid, some of the latter was prepared and fonnd to 
boil under the same conditions at 210° — 221°.^ On ti eating equal 
quantities of the two acids with water and barium carhmate, and 
evaporating tlie two solutions to exaeily the same volume, thin 
hndescent plates appeared on cooling, which grow into large platens and 
bi’oad needles ; both salts are anhydrous. From this it was concluded 
that the two acids are identical (VhiL Tnina , clxii, 121). 

Since that time Franchimont has obtained by syntlu'sis an acid 
having the same composition. He converted the hexyl alcohol from 
Heraolcnm oil into the nitrile, and decomposed it with caustic p< 3 tash. 
The lippfyllG acid thus formed is an oily liquid, boiling under a ])ressnro 
of 7G2’7 mm. at 223° — 224°, the whole colnmn of tlio mercury being 
in the vapour (Anm Glmn. Tluum,^ clxv, 237). 

Franchimont thinks that this acid is most pi*ohably identical wiih 
that derived from normal hcptaiio, hocauso Zincko and ho found that 
their hexyl alcohol yielded noi’iual capvoic acid by oxidaiion. Ibit it 
cannot be identical with Tilley’s acid, if the latter was a pure (mhu- 
pound. Ho then adds, “This pt>int assunies n dillereid aspect by 
Schorlemuier’a assertion that oonanlhylic acid has ihe sain<» |)ro]u*r- 
ties (of which, however, only the lK>iIing point is given) as ihe neid 
from heptane. But as Schorlemmer de.sciil)es no oiher propeHit'S, 
and. as seemingly he has not pnqnired any (levi\aiives besides (ho 
barium Siilts, such a comparison appoai*b voiy dillienlt, and in this (*aso 
at least too venturesome ; although it is possible, and even jiot im- 
probable, that the two acids are idcutictiil. J3y the oxidaiion Dl'casior- 
oil with nitric acid a whole series of acids is producHsl, according lo 
several statoments, and it Jippears to depend on the slrengih of the 
nitric acid, as well as on the temperature and duration of the aciion, 
which of the acids is obtained in the largesi. quantity, and iliereri)re ilie 
possibility exists (for Tilley found also cai)rotO acitl) that a mixture is 
produced having the observed boiling point (ono has only to remember 

• 1^080 boiling points are not con-ooted, but wore dotcmiiiod at the name time 
with the same thonnometer* 
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bntyro-acofcic acid), and tlicn tho similarity of tho two barium salts is 
not snfiBlcient reason for declaidnjj the two acids as identical.” 

NTow in the paper referi*ed to it is not stated at all that the oonanthylic 
acid used for compai*isou was prepared by oxidising castor-oil with 
nitric acid. It is a well-known fact that nitiic acid is not the best 
oxidising agent for prepaiing pure fatty acids, bocanso it readily acts 
on them and oxidizes them further. It is true that Brazier and 
G-ossloth, who prepared oonauthyHc acid in quantity, found that 
Tilley’s original method gave a better yield than any oilier {Qimi. 
Journ. Ohem, Soc,, iii, 210, and Ann, Glieiii, Pharm., Ixxv, 240). But 
as Bussy liad already prepared it by oxidising its aldehyde with 
chromic acid, this method appears to be tho only rational one, and for 
this reason the acid which was compared with that derived from hep- 
tane, was obtained by oxidising pure oenanthol with potassium 
dichromate and dilute sulphuric acid. 

Tilley not only analysed his acid, but also prepared the ethyl-ether 
and a series of salts. But as his acid was vciy impure, most of tho 
compounds which he describes were also undoubtedly impure sub- 
stances. None of the other chemists who worked on oonanthylic acid 
examined any of the derivatives more minutely, and therefore it 
appeared necessary to undertake a new rcsearcli on this acid, tho 
results of which wo have the honour to lay before tho Society. 

Prqmvanon oj OencvnUiijlio AoUl , — To obtain this acid in quantily, 
the following method was found to answer best. Oaslor-oil is subjected 
to a rapid dry distillation, and tho oenanthol purified by fractional dis- 
tillation. It is not neoessaiy to use a perfectly pure oenanthol ; tho 
portion boiling between 150® — IGO®, containing still some acrolein and 
other pi*oducts, may bo employed, as the acid obtained from it can 
easily bo purified.^ 

300 grams of oonaubliol are gradually added to a warm solution 
consisting oE 800 grams of potassiimi dicliromate, 450 gi-ams of sul- 
phurio acid, and 900 grams of water. Atler tlio action is ovor, tho 
fiask is connected with a reversed coiulenscr, and tho liquid boiled foi* 

* On reclifpng a largo quant Uy of oeiinntliol, wo found that tlio h>iUng point 
mnained for a very long time perfectly const ant at 154*, tho whole column of tho 
mopcury being imnicrbed in the vapour. Acwrding to Tilley it b *il& at 155°, and 
according to fcitaodoler at ]51°-- 162^ tlio latter ob-jcrvation being probably not cor- 
rected. The thermometer used for tliis determmation was one of Q-eis tier’s mw ones, 
which Zin eke has described (Aan. Chem. P^onn., cki, 01). These thermomotcis 
arc very short, having as fixed points the boiling point of water and tlwt of ua]}li- 
thaleno, which boils constantly at 217®, according to G-oisfalor. Tho same tlioriuo- 
moter was used for determining tho boiling imints of the acid and its elhyl-ether. 
After those experiments wore finished, tho fandamontal points wore rotUerminod, 
and it w^as found that, under a pressure of 7C1’7 man., water boiled at lOO'b**, and 
pure naphthalcno at 218°. 


4 j) 2 
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some hours. After couling', lltc two layers of lifjaid aro separated, 
and the lower one, coutainmg some ocnanthylio acid in soltttioji, is dis- 
tilled, and the distillate saturated with soda. The upper layer is well 
shaken with caustic soda, to remove chromic oxide, and the solution of 
the sodium salt evaporated. On adding sulphuric acid to the concen- 
trated liquid, oenanthylic acid separates out as an oily layer, which was 
washed with water, and dried over phosphorus pentoxide. 

The acid thus obtained contains some acrylic acid, and begins there- 
fore to boil a little above 140®; the boiling point soon lises to 200®, 
and then more slowly to 2^0® ; at the same time the liquid blackens, 
EUttd a dark residue is left in the flask. On rectifying the higher- 
boiling portions, it again leaves a dai*k residue, and Avaler is formed ; 
the distillates must therefore be dried over phosphorus pentoxide, and 
the fractional distillation continued, until the acid has a constant boil- 
ing point, does not act any longer on phosphorus pentoxide, and vola- 
tilises without leaving a residue. 

Oenanthylw Acid and OenantJiylates , — Pure oenanthylic acid is a 
limpid, oily liquid, boiling under a pressure of 763 mm. at 223® — 224®. 
The cold acid has a faint smell, like that of tallow, but on heating 
it becomes xinpleasantly sour and pungent. In a freezing noaxturo it 
soon solidifies to plates, or large broad needles. To determine tho 
melting point a quantity of tho acid was placed in a wide test-tube of 
thin glass, and a delicate thermometer, ha^dng a coiTect zoro-poini , 
was placed in the centre of the liquid. At —10® the first crystals 
appeared, and at — 11® the whole was a solid mass. Tho tube was now 
removed from the mixture of ice and salt; at —10 '5° tho crystals began 
to liquefy, and at — 10® every crystal had disappeared. Oenanthylic 
acid, therefore melts and solidifies at — 10'5®. 

Pranchimont’s heptylic acid melts at —8®, bufc he adtis tliat from 
repeated experiments it appeared that the melting point was ]>robably 
2® lower. 

The acid obtained from hcplanc does not solidify in a freezing mix- 
ture. This is, however, no proof against its idcutily with ooinnif hylic 
acid, for it is well known that the melting point of a fatty acid is much 
lowered by an admixture of other acids. Now the heptane from which 
the acid was obtained had to be separated by fractional distillation 
from an isomeride boiling only 7® lower, and from an octane boiling 
about 17® higher, and therefore certainly contained some of theso 
hydrocarbons : consequently the acid also would contain acids cojwe- 
sponding with the hydrocarbons. 

The specific gravity of oenanthylic acid, compared with water at 4®, 
was found to be — 
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At 0° = 0-9345 

„ 8-5“ = 0 9278 

„ 16° = 0 9208 

„ 29° = 0-9110 


Staodlor fottncl it at 24° = 0-9167 
Landolt „ „ 18° = 0-9179 




20" = 0-9175 


The acid from heptane gave the following results : — 

At 0° = 0-9359 
„ 9“ = 0 9388 

„ 28° = 0-9235 


Heptylio acid has at 24° the specific gravity, 0-9212. 
The analysis of the acid gave the following results : — 

0*2420 gave 0 5714 CO2 and 0*2300 HiO. 


Gdlculatod. Found. 

C7 84 04-61 01*57 

Hu 14 10-77 10-53 

Oa 32 24-62 — 


130 100-00 


Bihyl Oenanthjlatc^ 07Hi,(OjH5)Oa, was prepared bymixing equal 
volumes of oenanthylio acid and absolute alcohol with lialf a volume of 
concentrated sulphuric acid, and heating the mixture for some hours on 
a water-bath. The ether wliicli separated os a light colourless layer 
was washed with water and very dilute sodor solution, dried over 
calcium chloride, and finally over some phosphovus poutoxido. After 
being purified by fractional distillation, it was obtained as a limpid and 
veiy refractive liquid, possessing a fragrant, iruily smell, and boiling 
under a pressure of 703 nini. at 187° — 188°, the whole mercurial 
column being immorsed in the vapour. 

0 1030 gave 0 184^ UO„ and 0‘1977 JUO. 


Calculated. Found. 

O9 108 08-36 08-29 

H,8 18 11*39 11*34 

Oi 32 20*20 — 


158 100-00 


Tt has at 10° the specific gravity 0 8735, and docs not solidify at 
— 20°, whilst Tilley’s ether, which was not purified by fraotioiuil dis* 
filiation, solidified in n freezing mixture. 
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Ethyl hepty late boils ai the same tcmpomttivo, and has at 2ii*’ tho 
specific gra\ity 0*874; it also docs not solidify at —18®. 

Totasslum Oenanihylata was obtained by allowing its aqueous solution 
to evaporate at tho common temperature, as a transpai’ciit jolly ; 
Tilley’s salt has tho same properties. 

Bodimn Oenantlujlate crystallisos in slender ramified needles, when 
a warm solution is cooled down slowly, whilst on cooling a concen- 
trated down quickly, it solidifies to a gelatinous mass, in which, how- 
ever, under the microscope, distinct needles can bo seen. 

Sodium heptylate possesses very similar lu'opertica. 

Barium Ocnimtliylute^ (C 7 lIu 03 ) 2 Ba, was prepared byboiliiig the acid 
with water and pure barium carbonate ; it crystallises from a hot con- 
centzated solution in very thin, small plates, and Irom a more dilute 
solution it sepaiUites first in little iridescent platos, which soon grow 
intolai’ge plates or flat needles. On evajwrating the mother-liquor 
over sulphuric acid, it crystallised in long nocdlos grouped in staz’s. 
This salt has already boon described and analysed by several observei's. 

0*1707 gave 0*0877 BaGOs. 

Calculated. Found. 

Ba 34*68 per cent. 34*61 

To determine its solubility, an excess of tho salt was added to water 
contained in a stoppered bottle, and the mixture frecjncntly shaken and 
kept for several w^eeks in a cellar having a constant temperature. As 
most oenanthylatcs form basic salts on evapozuting tlieir solution, the 
barium was detcz*mined as carbonate. 

10 c.c. of tho solution saturated at 12® gave 0*08 18 BaCOj. 100 c.c. 
contain therefore 1*70U grams of haiaiim oenanthyhite. 

The barium salt of the acid from hoijtimo has very siznilar pz'oportios; 
its solubility was determizicd at tho sfwno time. 

10 C.C. of tho solution satuz*ated at 12® gave 0*0885 BaCOs, or 100 c.c. 
contain 1*774 gi'ams of the dzy salt. 

Franchimont did not detez*mino tho solubility of barium lu'ptylalo, 
which also czystaHises in anhydrous thin plates. 

Calcium Oeuanthylafe, ( 07 HjaOa)iCa H- IljO, was prepared by pz'o- 
cipitating a solution of tlio sodium salt with cal(‘ium chloz'ido, and 
czystallising the washed precipitate from boiling waior. It forms 
vozy thin, flat, fascicular needles, which diy up to a silky mass. 

0*2600 lost at 180®, 0*0160 HyO. 

0*2630 of tho diicd salt gave 0*0490 CaO. 

Calcuktod. Found. 


HaO 6*?0 6*04 

Ca 13*42 li5*83 
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Tlio acid fTOm lioplauo yields a very similaf stvll, Laving tLo saiuo 
couipubiiiou. 

0-0(332 lost at 180^ 0-0li0 11^0. 

0*0592 of tbo dried residue gave 0*0108 OaO. 

Found. 

HaO 6*33 

Ca 13*03 

The solubility of tbo two salts was dotermmed by leaving an excess 
of tboin in contact with water for six weeks, tbe mixture being kept 
ill a collar and frequently shaken. 

10 c.c. of tbo solution of calcium oonantbylate saturated at 8*5® 
gave 0 0170 CaO. 

10 c c. of tbo solution of tbe salt from boptano at tbo same tempera- 
ture, gave 0*0170 CaO. 

Hio two salts possess tboroforo the same solubilily ; 100 c.c. of a 
solution saturated at 8*5^ contain 0*904G giams of the anhydrous salt, 
or 0-9593 of tbo crystallised salt. 

Calcium bopt^lato has ilio sumo compositioii, but its solubility'bas 
not been dotermiued by Franebimont. 

Zinc 0( (C 7 lluOi)iZn, w«is obtained by adding zinc snlidinto 

to a solution of the sodiuiu salt. The dried precipitate was evystallisod 
from absolute alcohol; on cooling tbo solution quickly, very small 
neotllos are obtained, wliicb, when dry, foiuu silky scales, fooling soft, 
like powdered talc. Wbon tbe solution cools down slowly, tbo salt 
crystalbsos in short foni*-Hidcd prisms. Tbe salt contains noitbor 
alcobol nor water, and may bo boated without undci-going any change 
up ti 1J»U^, at which tempoi*atui’o it molts, and above this toinperaluro 
it begins to decompose, 

0*1527 of tbo iKMHlles lost at 100*^ only 0*0009 
and the resiilue left on ignition 0 03SO ZuO. 

OulciiLded. Found. 

Zn 20-17 20*10 

Frauebimo Ill’s zinc be]>iylutc cryslallisos also in short pnsnis, 
which, however, contain two molecules of alcobol ; tbe dried salt melts 
at 131'- — 132^. As we once obtained oui» salt in larger prisms, we thdod 
some quickly between filter-paper, and heated a weighed quantity first 
to 83®, and thou to 100® ; but no loss of weight took place, showing 
that it did not contain alcobol. 

Lead OoiiaaNti/laie, ( 07 lIi, 04 )iPb, was obtained by ndtling load 
acetate to a solution of the sodium salt, as a heavy pr('<‘i])itat(% wliicb 
is not very lively soluble in boiling vvaku*, but may 1x3 cr;ystalliHt‘d from 
it, and is thus obiaiiied !u Uiiu, small, iridescent, rliomhic plates, or 
Hat m‘edles groiiju'd in siars 
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0*2875 of the crystallif^cd salt dried at 125® lo&t 0-002, and the 
residue gave 0*1370 PbO. 

Oalciilaiod. Eouml. 

Pb 44-51 44 23 

Lead heptylate is a similar salt ; the precipitated compound melts, 
according bo Pranohimont, at 79® — 80®. We found that our lead salt 
only softens at this temperature, and becomes perfectly liquid and 
transparent only at 90®. The crystallised salt begins to soften at 88“, 
and liquefies completely at 94® — 96® ; it solidifies again at 75® — 76®. 

Tilley describes lead oenantliylate as a lemon-yellow powder, inso- 
luble in water; it appeals very probable that this salt owes its colour 
to a nitro-compound which was present in Tilley’s acid. 

Gopjp&r Oenantliylate^ ( 07 Hi 30 ^) 2 Cu, falls down as a sofL mass, on adding 
copper sulphate to a solution of the sodium salt, but on standing tho 
precipitate becomes granular. It is quite insoluble in boiling water, 
but dissolves readily in absolute alcohol, and is obhdnod by spontaneous 
evaporation in green silky needles, or short piusms. 

0-2055 gave 0*0501 OuO. 

Oalenlated. Toemd. 

Ca 19*75 19-47 

The copper salt of the acid from heptane, and copper heptylate, arc 
similar precipitates. The former could not, however, be obtained in 
crystals, but separated from the alcoholic solution as a liquid, drying 
up to an amorphous mass. Copper heptylate also is fir^t obtained in 
drops, which afterwards solidify to groups of short prisms. 

We prepared oui* copper salt several times, but it never sepaa-atod 
from au alcoholic solution in tho liquid state, the solution yielding 
distinct crystals to the last drop, Tilley also obtained a copper salt, 
ciystallismg in green silky needles. 

Stiver Oenanthylnle, CnHuOjAg, is a white precipitate, crystnllising 
from boiling water, in which it is but sparingly soluble, in Hinall, woolly 
needles. 

0*2150 gave 0*0981 Ag. 

Calculated. Tound. 

Ag 45-57 45*63 

The quantity of the acid from heptane was too small to admit of a 
more minute study, but as tho barium salt and calcium salt have the 
same composition and solubility as the corresponding ocnanthylaios, wo 
believe that these two acids are identical. 

Heptylio acid also bears the greatest resemblance to oenanfhylic acid ; 
only the copper and zinc salts exhibit slight differences. Whether 
these are essential or not, can only he decided by preparing the salts 
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under exactly the same conditions, and comparing them directly with 
each other. 

There can be no doubt that oenanlhylio acid and heptylic acid are 
both normal compounds; this, however, does not imply that they are 
really identical. It is not only possible, but even very probable, that 
the hexyl alcohol from heracleum-oil, as well as the heptylic acid 
obtained from it, are optically active, while oenanthylic acid probably 
does not possess this property. 

Normal J?rimary Eejpfyl Alcohol, G^HieO. — ^As by distilling castor-oil 
any required quantity of oenanthaldohydo may be obtained, this com- 
pound appears to be the best starting point for the preparation of the 
hitherto almost unknown normal heptyl compounds. 

Some years ago Bonis and Oar let found that by acting with zinc 
and acetic acid on oenauthol undor pressure, a heptyl acetate is foimed, 
boiling at 181®, and yielding a heptyl alcohol boiling at 165° {Am. 
Ghent. Pha/mi., cxxiv, 352). 

If these statements bo correct, ihis alcohol cannot bo a normal com- 
pound, for its boiling point is only 8® higher lhan that of normal hexyl 
alcohol. One of us, on repeating those expciiments, did not, however, 
succeed in obtaining a heptyl alcohol, the chief product of the reaction 
consisting in high-boiling condensation-products of oenauthol {Ann, 
Ohem. Pham., cxxxvi, 2G1). 

To convex t oonanthol into the alcohol, wo have theroforo made nso 
of the excellent method which Liebon and Rossi have employed so 
successfully for the reduction of other aldehydes. 

Oenanthol was shaken with fifty times its weight of water ; and a little 
moi'o than the required quantity of an amalgam containing 1 per cent, 
of sodium wasgiu.dually added, together with an equivalent quantity of 
dilute sulphuric acid, care being taken to keep the liquid always slightly 
acid. As soon as the action wm over, tlio rupiid was distilloil, and the 
distillate again ti’oatod in the snmo way with the oninlgaiu. The 
alcohol floating on tho ioi) was then removotl, and iho portion reununing 
in tho aqueous solution isolated by re}>oato(l distillatiou, tho aleoliol 
always coming over with the first poriion, from which it was finally 
separated by adding potassium carbonate. Tho product was dried 
over ignited potassium caibonato, and tho alcohol separated from 
another very high-boiling liquid by fmotional distillation. To got rid 
of some oenauthol and water which wore still present, tho liquid was 
several times distilled over small pieces of sodium, and then left for 
several weeks in contact with anhydrous baryta. 

Normal heptyl alcohol is a limpid oily liquid, possessing an axiomatic 
odour, and boiling under a pressure of ?66 mm. at 175*5® — 177*5®, tho 
whole column of mercury being surrounded by tho vapour. 
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0-2S00 gave 07405 CO, and 0*S188 HaO. 


Calculated. Eound. 

O 7 84 72*4 72 1:5 

Hi6 16 13*8 13-81 

0 10 13-8 — 


110 100-0 

This alcoliol, as well as other noinial liepiyl componiids, will ho fully 
described in a second communication. 

We are now acquainted with the complete sories of normal alcohols 
up to octyl alcohol. The following table shows that the boiling points 
increase very regulaidy for each increase of Oil,. Tlie boiling i)oiuts 
which are here given were detenninod either by the whole column of 
the thermometer being immersed in the vapour, or*, if this was not the 
case, the required coiTections were made : — 


TuIIq of Nomial Ahohoh, 



33oiliug-poiint. j 

Dill‘er- 

cnce. 

Observer. 

Tflfihyl fl,lf*ollol ........ 

78*4" 

97®— 98° 

116° 

137® 

157° 

176*5"— 177-5° 
106 —107° 

19° 

l«-5° 

21° 

20° 

10 5’ 
20 

Kopp. 

Diflorent observers. 

Licbcn anil Ilossi. 

Lie ben and Kusbi. 
Fraiiolnnionl ami Zincke. 
11. G. and 0. S. 
liciiesbc. 

!Propyl n.lr'nl'inl 

Diifyl ...... . . 

IPfintyl alAolii)! ........ 

aluoliol 

TFopf^ 1 alcHjliol 

Oclij 1 

Mean. ..... 


19-6' 



XLIV. — 0/i some OxiJatloi- anti Ih^cmuimliion-imduGh of MoqiJihio 

Bv rival iovs. 

ByB. Ludwiu Mayer, of Glasgow, and 0. 11. A. WintniT, O.Sc., 
Lecturer on Chemistry in St. Mary’s Hospihil Mcdicail Scliot)!. 

When solution of caustic potasli is added to solution of apomorj)hino 
hydrochloride, the base is precipitated, and spcotlily rodissolvos in 
excess of the precipitant. The solution thus obtained, colourIc*ss at 
first, very rapidly becomes dirty purple or brown, and finally black, an 
insoluble amorphous black deposit being simultaneously produced. 
This change is accompanied by an absorption of oxygon, which is so 
energetic that the alkaline solution can bo used (like pyrogallol solu- 
tion) for the determination of oxygon. Thus, 17*9 c.c. of air (i^odutvd 
to 0 ® and 700 in an absorptiou-tulH^) were allowed to stand in conUnit 
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with 0*1 gi*aiu of apomorpliino liydrocliloTido disfaolvcd iu caubtic 
potash : — 

Oxygen absorbed in 2 hours, 10*7 per coni. 

„ „ 16 „ 20 9 

and in another experiment, 0*2 gram of apomorpliino hydroohlorido 
absorbed in five days from 82*9 c.c. of air (at 0° and 7G0) 

20*4 per cent. 

Average porcontago in air (Bnnson) 20 9 „ 

If the oxidised solution thus obtained be acidified with hydrochloric 
acid and agitated with ether, tbe ether dissolves out a sub&tanco wliicli 
communicates to the ethereal liquid a magnificent rcd-purplo tint 
resembling that of permanganate sjlutions. The production of this 
colour serves indeed as a good qualitative test for apomorpliino, a 
moderately deep tingo being given to a small quantity of ether by a 
minute fraction of a milligram of that substance, when dissolved in 
caustic potash, exposed to the aii* for an hour, acidified, and agitated 
with ether. 

By evaporation of the ether, an indigo blue-black deposit is loft, 
exhibiting faint traces of ciystiilliuo structure. This deposit mainly 
consists of a colouring matter, which is soluble in alcohol, chloroform, 
benzene, carbon disnlidiido, other, alkaline liquids, and water containing 
much ammoniacal salts, although insoluble iu pure water or dilute a cjids. 
The tint conimnnlcated to a given bulk of solvent by a given weight 
of matonal varies with each solvent, being cerulean blue with soluUons 
of ammoniacal salts, grass-gi’cen mth tlilulo sodium carbonate, and of 
dill'ercnt shades varying from blue to violet and almost crimson with 
the other solvents above named. Tlio absorption-spectm of solutions 
of cqmil strengths but with diflerent solvents are now under investi- 
gation by Dr. Gladstone. 

To obtain this colouring matter iu ns pure a state ns possible, the crude 
ethereal solutions wore agilntod wdth sodium earbouato soluth)n, and 
the bright green aqueous liquid thus obtained was acidifiod with hydio- 
chloric acid. Indigo-bluc Hakes wore thus ])recipitatod, which dissolve, 
all but traces, iu other, Tliis process was rei)oatod sevei-al timos, the 
product finally obtained being wholly solnblo in ether, the solubility, 
however, not being voiy great, a litre of other taking up only a few 
decigrams of substance. Neitlioi* the procipiiaied Hakes nor ilio 
residue loft on evaporation of tho solution in other, chloroform, &i‘., 
exhibited any very well defined caystals, although tmees of crystalline 
stniotni*e wore usually visildo, one spocimon being distinctly crystal- 
line. The following numbers woro obtained : — 

A. ProcipitatoiJ, Hakes prepared ns above — 

0 24o0 gram gave 0*653 00^ and 0*118 H^O. 

0*2880 „ 0*0885 Pi (burnt with soda-lime). 
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B. Another spocimen of flakes from another propaintion — 

0*2125 gram gave 0*5715 CO2 and 0*1040 II2O. 

0. Residue left on evaporating ethereal solution of purified flakes — 
0"2390 gram gave 0*6470 CO2 and 0*1170 H2O. 


0-2470 „ 0*0780 Pt. 

Calculated. Found. 

A. B. 0. 

Gio 480 73*40 73*27 73*35 73*82 

TELu 34 5*20 5*39 5 44 5*44 

1^2 28 4*28 ‘ 4*37 — 4*20 

0, 112 17*12 _ _ _ 


C10H34N2O7.. 654 100*00 

Attempts to obtain derivatives from this substance so as to fix its 
formula proved abortive, The solubility in alkalis and insolubility in 
acids appear to indicate that the body is a weak acid or a kbid of 
phenol. Its solution in alkalis takes up oxygen slowly, and deposits 
green or black flakes, but no crystals ; the solution in ammonia parts 
with all the ammonia present at 100®, and slowly loses it over sul- 
phuric acid. No barium, silver, or lead salt could be obtained by 
double decomposition or treatment with the oxide. A mercury com- 
pound, however, is obtainable as a chocolate precipitate when the 
perfectly neutral solution of the substance in ammonia (obtained by 
leaving the ammoniacal solution over sulphuric acid for some days) is 
added to corrosive sublimate solution. A specimen of this substance 
gave the following numbei*s : — 

A. 0*189 gram gave 0*1280 HgS. Hg = 58*40 per cent. 

B. 0*2105 „ 0*049 AgGl. 01 5= 5*76 

Prom these numbers it appears pinbablc that iho ohoc()lai(» pre- 
cipitate is a mixture of calomel (formed by tlio reducl ion of tlu* corro- 
sive sublimate) and the mercury salt of some oxidatiou-])roduoi of the 
blue compound. The quantity of this chocolate substance obtained 
was too small for further examination. 

When kept for two years in a sealed tube, the ethereal solution of 
the blue compound deposits black flakes, apparently arising from 
decomposition. Simultaneously with the blue compound, block flakes 
insoluble in ether are formed by the action of air on a sola! ion of 
apomorpbine in caustic potash. Those are insoluble in acids, but some- 
what soluble in dilute alkalis, and are probably identical with tho flakes 
above mentioned formed by the further oxidation of an alkaline solu- 
tion of the blue componud. Nothing fit for analysis could bo obtained 
from these black flaW. 
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Admitting the accuracy of tlio empirical formula OiolTuKaO?, tlio 
formation of tliis product from apomorpliiuo may bo taken as confirm- 
ing the view deduced by one of u& from previous robcarolics, visa., that 
apomorphine is a derivative of the (Z/-polymeride of luorpliino, and has 
consequently a formula containing more carbon than O 31 . 

Apomorphine is not the only body that is capable of giving i*ibe to 
this colouring matter, dooxymorphine and diapo-dimorphino being both 
capable of producing it by the same treatment. It is noteworthy, 
however, that no “ tetra ” polymerido of morphine or codeine, no deriva- 
tive from these polymerides, and no body of the class viewed in 
previous papers as derived from monomorphine or monocodeino is 
capable of yielding it, at least if the substance operated upon be per- 
fectly free from apomorphine (tetrapo-dimorpbine), dooxy-morphino, or 
diapo-dimorphine. It would therefore appear that the process which, 
for want of a better term, has been referred to under the name of 
“ polymensation,” exerts a marked action on the chemical character of 
the substance operated on, as well as on the physical and pli^ Biological 
properties. 


§ 2. Action of Seat on Morjplune Dpnmiticem, 

^_Whon tho aqueous hydrochloride of the base having tho composition 
(M 4- HCl — HiO), or tho mixture of hydroohloridos of bases 
(M + HCl) and (M + 2HC1 — 21130 ), &c., descTibod in a former 
communication (this Joumal, 18?3, p. 215), is gently hcatod, tlio water 
evaporates, but tlio mass never solidifit's, inasmuch as the gummy, 
anhydrous hydi*ochloride molts at a little above 100® ; on continuing to 
heat, tho mass darkens in colour, and at 150® — 180® swells up, and 
gives off a powerful and peculiar odour; on dissolving tho result iiig 
mass in water, adding potash and distilling, a distillato containing 
j^njiidhie is obtained. If the bciitiiig bo inlemipteil before tho teni- 
pomiuro lises to 150®, litilo pyridine, or uouo at all, is fonm^d ; whonco 
it appears probable that tbo mtmomorjihine derivatives split uj) on 
heating into pyridine and some oilier substance (pnibably destroyed 
by tho temperature employed), just as noi’cotine nndor analogous cir- 
cumstances splits np into col amine and mcconin (Matihiossou and 
Wright, miL Tntm., 18G9, GG7). 

The pyridine obtained appeals to be mixed with more or Ic^ss mothyl- 
amine, probably from the polymerisation by heat of tho base employed 
{vide infra) . The purest specimen obtained gave those numbers ; — 

0T520 gram of platinum salt gave 0’0539 Pt. = S5*4G iier coni. 
Calculated for pyridine platinochloiddc, 34*G7 per cent. 

Other siiccimens gave 37 — 39 per cent, of and contiunod 
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somacb motliylaniino, thai tlio fisliy smoll of Uiis baROOVoi’poworccl tho 
tarry odour of pyiiilinc, when pofaibli was added to tho mixture. 

To prove that pyiadino was really x>i'osciit in these niixturos, tlio 
platiuochlorides wore boiled with a largo bulk of water for some days, 
when the characteristic platino-pyridino salt of Anderson was proci- 
pitated. Of this 

0*8000 gram gave 0'11?5 Pt. Pt. = 30*17 per cent. 

Calculated for Oi»H,Pt.]Sr24HCL = 80*75 „ 

In one experiment a product was obtained, which appoax'od to contain 
a higher homologuc of pyridine (pic(.>linc, lufidine, «&c.) but this xxoriion 
was unfoi*tunately lost, and the presence of these bodies could not bo 
proved in any other specimen. 

In a former communication (loc, ciL) it has boon shown that by the 
prolonged action of hydrochloi*ic acid on niorphino, the nioiu)inorp]»ino 
derivatives first produced become “polymerised,” a totrji-base, 
(JSI4 + 21i01)8H01 = OiscHisiOlgHaOit, 81101, being formed, together 
with apomorphine (tetrapodimorphino). Through tho kindness of 
Messrs. Macfarlane, of Edinburgh, we have been enabled to examine 
tho action of heat on the hydrochloride of this tetra-hase, which is 
produced in some little quantity dming tho manufacture of apomorphine 
for pharmaceutical use. When it is treated in the same way as iho 
monomorphine derivative above described, quantities of methylamiiie 
are obtained, but no trace of pyridine could be found by loiig-continu(*d 
boiling of the platino-cliloridc. Ho apjn'eciablo quantity of ammonia 
appeared to be produced, tho hydrochloride of the volatile base distilled 
off* being wholly soluble in absolute alcohol. Tho x)laliiium salt made 
jfrom this gave these numbers : — 

0*4500 gram gave 0*1890 Pt. = 42*00 per cent. 

Methylaniine plaiinoclilorido requires 41 *(>8 cent. 

It is evident from those numbers, that no apj>reciahle amount of ])yri- 
dine could have boon present, xxyiidiiio jdatinochlorido re<iiiii‘ing 8 1‘(>7 
per cent, of Pt. 

On trefiting apomorphine (iotrax>o-climoi*phiuo) h\ droelilorido in 
precisely the same way, a just perceptible trace of motliylaiiiiuo was 
evolved, but no pyridine. 

It hence appears that the ihree series of morphine derivatives, viz., 
the mono-, di-, and tetra-morphine scries, differ in tho way in which 
their hydrochlorides split up by tlio action of heat, tho mono- soi*ies eli- 
minating nitrogen in the form of pyridine ; tho di- series giving no 
appreciable quantity of any volatile base (at 150® — 180®) ; and tho 
tetra-serios giving methylamine under the same circumstances. 

In conclusion, wo arc desirous of expressing our obligations to 
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Mossi's. Macfavlatio and Co., of Kdmbxirgli, for tlioir kiiitlncss in fur- 
nishing ns gratuitously, not only with tho original morphine r('(|uisito 
for the prep.arations of tlio derivatives, &o., obtained by ns, but also 
with a oon&idorablo quantity of apomoiq>hii\e hydvoohlorido, and various 
bye-produets obtained during its manufacturo. 

§ 3. By 0. R. A. Wright, D.Sc. 

Aoiioih of Silver Nitrate and Niiiie Aekl on certain Mori)lmio md 
Codeine Derivatioes. 

It has boon shown in previous papers that wlicn certain bodies 
derived from polymeridos of moridiine or codeine arc treated with silver 
nitrate and niln'c acid, a lilood-ied liquid is formed ; whilst when simi- 
lar doiivativcs containing moro hydrogen than that present in the 
normal morphine polyinoridc derivatives are treated in tlio same way, 
a bright yelloio liquid is obtained ; in some instances tho amount of 
dcrivafho at the operator’s disposal wjis sufficient to enable him to 
isolate the colouring princi])lcs foinied. 

Tho derivative w«is dissolvod in about 4<0 times its weight of boiling 
water, silver nitmio solution added in excess, and sti*ong nitric acid in 
small quantity gently dropped into tho hot liquid. Carbon dioxide 
and oxides of nitrogen were evolved with efrorvcsocuco ; all chlorine, 
bromine, or iodine associated with tho compound examined was pre- 
cipitated as silver salt, and a liquid was obtained, from which amor- 
phous flakes deposited on cooling (after fllirntion whilst boiling). 
These flakes were almost insolnblo in water in each case, but dissolvod 
in boiling water acidulated with nitric acid, separating again as ilio 
liquids cooled; no trace of crystalline stiucturo w»is uotieeablo in any 
instance, the flakes presenting under the inieroscope the appoa ranee of 
strings of coalesced globules. Although the pi^odncts oblainc'd varied 
much ill colour, yet compaintivoly little ditlcrence was ii(»ticed in the 
conqiosition of the Ihikes. Kcither treatment with auiiuoiiiiim sulphy- 
dinte nor with zinc and liydroehloric acid a|)])eareil to alt<*r the sub- 
stances in any way, nor did caustic alkalis proiliieo any change* other 
than solution of small quantities; from which it may bo inferred that 
tho substances arc iiei thor nitrates nor nitro-oompouiids. The following 
numbers were obtained : — 

A. F rod act from Ohloroteiranwrjdtinp* — This product, when purified 
by recrystallisation (if this term can be used in the case of a uon- 
crystallino substance) from boiling dilute nitric acid, was of a bright 
scarlet colour, its concentrated solution being blood-rod. 

0-47G0 gram gave 0*t)Ul OOi and 0*1 r>i) 11^0. 

O-kiof) „ 0*«()3 „ thUd „ 

0*3805 „ platinum. 
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B. Froduotfrom Tetmmorpfnne, — Tlio purified flakoH obiiaiuod in iliis 
case were brick-red, the solution being o£ a brownish rod colour, 

0*4250 gram gave 0*847 OO 2 and 0*162 II 2 O, 

0*2415 „ 0*4785 „ 0 090 „ 

0*2845 „ 0*1380 Pt. 

0. Froduct from Tetracodeine. — This much resembled that from 
tetramorphine. 

0*4510 gram gave 0*8750 COj and 0*170 H 2 O. 

0*5435 „ 1*049 „ 0*216 „ 

0*4200 „ 0*1900 Pt. 

D. Froduct frenu the Base produced hy action, of Bydriodic Acid and 
Fhospliorus on Codeine^ at 135®, viz. [(M -|- ITa)! + 4111 — 121120]. — 
This was of a yellow tint, with a slight shade of orange ; the solution 
was of a deep yellow colour, slightly inclining to orange. 

0*2490 gram gave 0*4800 00^ and 0*0980 H 2 O. 

0*3305 „ 0*1545 Pt. 

A. B. 0. D. 

Carbon.. 51*62 51*45 54*36 54*04 52*90 52*93 52*57 

Hydrogen 3*71 3*68 4*23 4*55 4*41 4*44 4*37 

Hitrogen. 7*51 6*89 6*43 6*65 

A agrees with the formula, Ca 4 H 2 olSr 30 i 3 ; B approximates to OoHaNOi; 
0 is repi'esented by CioHiqNaOio ; whilst J) agrees with CihHnNiOa. All 
attempts to obtain derivatives by means of which these formula) might 
be controlled proved aboitive; fractional sepiu'aiion from hot dilute 
nitric acid did not cause the substances to separate into two dissimilai' 
portions. 

The mother-liquors from which the crude coloiiivd fiakos scj)arafed 
in those experiments were distilled with excess of causiic i)oiiiHh. No 
trace of pyridine was liberated, but jmimonia and methylnmiue camo 
over in some little quantity. The hydrochlorides of these two bases 
were separated by absolute alcohol, and the idaiinum salts made and 
analysed with the following results ; contrary to what might have been 
expected, only tiaces of methylamine were formed in the case of speci- 
men 0 from tetracodeine (from which the methyl ginups originally 
present had not been eliminated), whilst larger amounts were produced 
in all the other instances where the original methyl groups had been 
expelled by the previous treatments to which the original alkaloid had 
been submitted. 

Specimen A (from chlorotetramorphinc). 

0*4765 gram gave 0*2005 Pt. 
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B (from tetiramorphiiie). 

0*4520 gram gave 0*1915 Pt. 

0 (from tetracodeine). Only jn&t sufficient platinum salt was 
obtained for analysis, a considerable quantity of ammonium clilorido 
being produced ; the numbers indicate that tbe portion taken up by 
the alcohol was little but ammonium chloride. 

0*5260 gram gave 0*2295 Pt. 

B (firom mother-liquors of D above). 

0*4725 gram gave 0*1995 Pt. 

B. The product of the action of hydriodic acid on moiphine gave a 
deep yellow liquid, from which flakes separated, precisely resembling 
those from B above ; through an accident, the quantity obtained of 
these flakes was too small for examination. The mother-liquors treated 
as the other specimens gave a platinum salt, of which 

0*4415 gram gave 0*1875 Pt. 

Calculated. Found. 

A. B. 0. B. B. 
For ammonimu platmoolilorido Pt«14'27 I — — 43 63 — — 

For motliylammonium „ Pt=41 68 j 42*07 4i2*36 — 42*22 42 17 

The brown product obtained during the extraction of morphine by 
the Robertson- Gregory process, and referred to on page 218 of this 
volume, when treated with silver nitrate and nitric acid, yielded flakes 
of a chocolate-red colour, which contained 

Carbon 37*76 36*91 

Hydrogen 3*20 2*92 

The mother-liquors from which thoso flakes sepaiUitod yielded much 
metbylamino ; the platinum salt obtained as above gave Pt. = 42*28 
per cent. 


TLV . — Monthly Anahjtlcal Bxmumtions of the Harrogate Sjpas, 1872. 
By R. HATT0]sr Bavis, P.O.S. 

It has appeared to me that analytical examinations at short intervals 
of some of our principal Spas would be productive of valuable results, 
and, among other advantages, would probably assist In explaining dis- 
crepancies obseivable in difleronb analyses of the same minei*al water. 

In the commencement of 1872 I began the following series of deter- 
minations, selecting for examination at monthly intervals two of the 
VOL. XXVT. 4 K 
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moRt noted Harrogate Spas^ viz., tlio ‘‘Old Sulphur Well and the 
“ Chloride of Iron Spa.*’ 

To make the results more comidoie, T liavo appoudod ilio monthly 
rainfall at Harrogate during the correspondi ug period. 

The following were the results obtained ; the quantities are in grains 
per gallon : — 

Old SuljpJmr Well. 



Temp. 

in 

well. 

Specific 

gravity. 

Na.H.S. 

Chlorine. 

Total 

resicluo. 

RainraJl 

t*acli 

month in 
inches. 

18?2. 







Jaauaxy 31 

— 

1011 -14 

16 ’62 

613 *40 

1029*28 

4-60 

Xehruaiy 29 ........ 

46“ 

1011 -37 

15-86 

616 *93 

1011-25 

3*15 

March 30 

46“ 

1011-23 

15 -13 

615 -62 

10 J 2 *01 

2*31 

April 30 

May 31 

47“ 

1010 *31 

16-36 

614*45 

1019-69 

3*51 

48“ 

1010*83 

16*33 

603*91 

1031*20 

1*61 

June 29 

60“ 

1011*95 

16 *48 

616*22 

1028*13 

4*70 

July 31 

62“ 

1011*11 

16-75 

617 --10 

1056*26 

6-90 

August 31 

62“ 

1010*84 

16-21 

012-46 

1047*87 

4-48 

September 30 

62* 

1010*80 

17-00 

610 -22 

X0tl*ll 

6-18 

October 31 

60“ 

1011*42 

16-76 

619-62 

1058*13 

6-10 

November 30 

48? 

1011*46 

16-88 

621 -71 

1007 *10 

6-23 

December 31 

A*crATH«.tiro . . - . ^ * 

47“ 

48-9’ 

1011*41 

1011*16 

16-98 
16 03 

626-32 
615 -63 

1060*13 

1016-56 

4-18 

Totfkl 

49*88 

1854 







B’nfmn.Tin 

48-2? 

1011*13 

15-87 

660-38 

1095 *51 


1867. 







Hnspratt 



10-83 

666-37 

1108*78 



The water of the Old Sulphur Well rises naturally to the surface in 
a basin of iiTOgnlar shajie, about 2 feet in depth, and having a cjipacity 
of about 70 gallons. 

The sodium sulpliydrate, HaHS, was determined voluiuotri(‘ally at 
the well, the contents of a sp. gr. bottle taken ; a little filtered sohiiiion 
of starch added ; and solution of iodine (1 grain in 100 c.c) dropped in 
from a burette until the blue coloration was produced. 

The chloidne was also determined voluinctricjilly, first tiiking a 
weighed quantity of tlie water (about 10 c.c.) ; heating it in a ilask to 
decompose the sodium sulphydrate ; diluting ; adding a few drops of 
solution of potassium chromate; and dotormining with a standard 
solution of silver nitrate. 

The total saline constituents were esiimatod by evaporating a 
weighed qnantity of tho water (about 1000 grains) previously adding 
a weighed quantity of pure dried sodium carbonate, and tho residue 
was dried in a platinum crucible at a tempei'aturo of 240“ to 2C0® F. for 
one hour, then cooled under a beaker, and weighed. 
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OJilande of Iron Sjta. 



Specific 

gravity. 

FoClj. 

FoO,COa. 

Chlorine. 

Tolal 

roMiduc. 

i&r2. 






January 

1006 *26 


11 *84 

334*29 

523*89 

February 

1006 -47 

33*77 

11 *12 

310*19 

617-89 

March. 

1006 -2? 


10 07 

336 *20 

550*80 

April 

1006-17 

28-97 

11 *33 

339 80 

557-09 

May 

1006*32 

30-<l9 

11 *49 

3i5-6l. 

556 *39 

June 

1006*33 

29*88 

11-17 

316*69 

555 M3 

July 

1006*28 

30-67 

11 *82 

31i3*33 

5i0 -81 

August 

1006*12 

26-97 

i 9*73 

339*68 

510-96 

Soptomber 

3006 *01 

26*36 

10*70 

335 *06 

541-16 

Ootobor 

1006*31 

32-27 

10*32 

331* JO 

532-01 

November 

1006*43 

31-29 

10*02 

333 -51 

631-75 

December 

1006*26 

31-62 

10*07 

329 *53 

528-15 

Average 

1006*27 

30-67 

10*88 

338 ‘02 

510-97 

1865. 






W. A. MiUor 

1006 *09 

14*49 

11*62 

283 *25 

466 -47 

1866. 






Muspratt 


16*01 

10*81 

311*68 

405-06 


The chloride and carbonate of iron were estimated as follows: — 
Tho total quantity of iron was first determined volnmotidcally iii 0*1 
gallon of the water, using a standard solution of potassium perman- 
ganate ; a simOar quantity was boiled in a flask Cor an hour, thou 
allowed to cool, filtered, and the quantity of iron in solution was esti- 
mated and calculated as chloride, tho dificronco being rogai'dod as 
originally existing in tho water us carbonate, and cfdculated accord- 
ingly. In detonuiiiing tho chlorine a marked flask was filled, a few 
drops of ammonium sulphydiuto added, tho liquid then heated to 
dissipate tho excess of ammonium sulphide, niul tho flask filled up to 
tho mark when cold, with distillod watei*, and shaken ; lO c.c. oC this 
wore taken, diluted, and the <'hlorine determined voliunetrically. 

Tho history of this now celebrated Spa is peculiar. When first ob- 
tained by boring, in 1810, tho water was fi'co from fowous chlorides 
Repeated analyses, extending over a period of 35 years, pwjvo that it 
has boon subject to con&idorahlo fluctuations in tho amount of saline 
constitnents. An analysis made by Dr. Hofmann in 1854 oxhibiis it as 
containing only 285 grains in tho gallon, including fiiiTOUs embonato 
4*G grains. From that date no analytical examination appears to have 
been made for 11 years, and in the interval this Spa Lad almost 
fallen into disuse. In tho spring of 1866 it was first discovered that 
some remarkable change bad taken place in tho water, mul analyses 
suhscquontly made by tho late Muspratt and Dr. W. Alien 

4 10 2 
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Miller, in the same year, first announced the prosonco of feri’ons 
chloride in considerable quantity in this Spa. 

At the present time not only is the quantity of fciTOtis chlondo more 
than double, but the total solid constituents lm\e oonsidorably in- 
creased. Obviously a spring of such value requires periodic testing. 
The importance of such examinations is apparent, if we consider that it is 
quite a matter of conjecture at what period of the interval between 
1854 and 1865 the iron chloride first made its appoaranco. 

In comparing the two analyses, it will bo noticed that the fiuctua- 
tions in the proportions of chlorine and total residue in the two Spas 
do not correspond. This, no doubt, is due to the fact that while the 
water of the Old Sulphur Well springs naturally to the surface, the 
water of the Chloride of Iron Spa is collected in a well sunk several foot 
below the surface ; the latter is consequently more liable to bo affected 
hy the rainfall by percolations from the surrounding strata. 

In making these analyses great care was taken to insure accural e 
results. A sufficiency of the standard solutions was prepared in the 
first instance, and the same apparatus was used throughout. 

The determixiations of the chlorine and the total residue obtained 
were calculated for the gallon from the specific gravities ; and tompei'a* 
tures were carefully noted, so that the results might famish exact and 
trustworthy data with regard to these important springs. 
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ABSTJEfcAOTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 

General and Physical Chemistry. 


New Researches on the Silent Electrical Discharge. By 
P. and A. Thekaed (Oompt. rend., bcxvi, 1508 — 1514). 

The silent discharge or “ efflnve ” indncos the combination of hydro- 
gen and nitrogen, but unless the ammonia formed be removed, tho 
action soon stops. Either strong sulphuric acid or water may be usod 
to absorb the ammonia, and the presence of tho latter does not inter- 
fere with the continuation of the combination. Ammonia gas is 
decomposed by the silent discharge, but only paitiially ; a state of 
equilibrium is in both these cases reached, in which the mixture of 
H, N, and NH 3 undergoes no fuither change. 

The vapour of water, which tends to prevent the ozouification of 
oxygen, is not injurious in many other cases. It is itself slowly de- 
composed by tho silent discharge. Nitrogen and vapour of water 
slowly combine under the influence of the silent disoliaige, yielding 
probably ammonium nitrite. 

Gaseous phosphorettod hydrogen is incompletely decomposed by the 
silent discharge. It first becomes spontaneously inflammable, and 
then deposits the solid phosphido. After removing tho undccomposed 
phosphine by absorption, the further action of tho discharge splits up 
the solid phosphide into phosphine and rod phosphorus. The latter, 
being a conductor, causes the silent discharge to change into tho spark 
and stops the experiment. 

A imxture of phosphine and ethylene yields ono of tho phosphorus 
bases, vaiious complicated socondaiy reactions going on at tho same 
time. 

lllihyleno by itself condenses to a powerfully odorous liquid, soluble 
in ether, insoluble in water. 

Hydrate of methylene (methyl ether) in prosonco of waior doeojn- 
poscs into 1 volume of mai*sh-gas and 2 volumes of hydrogen, bosidcH 
a strongly acid solution and a resinous body, solablo in alcohol, in* 
soluble in ether. M. J. B. 


Action of Electricity on Flames, LiqTiids, and Powders (con- 
tinued, vide Compt. rend. Ixxvi, 1000). By NEYRaNKUli' (Oompt. 
rend., Ixxvi, 1851). 

Tile flame of pure hydrogen is athaclcd by tho negative polo. "With 
Ihe caibon monoxide llamo attraction takes place when both poles at on<*o 
arc presented to it. Tlds result is (‘onsidorod important siii<*o the llamo 
polasli ; and it Is found that wben llic heal evolved In the foLiuatiou of 
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contains no solid parliclos, and no water is formed. Oai*l)on sulphido 
behaves in the same way. Alcohol acts like co[d-f?as. The fljinie of 
oil of tnrpentino burnt in a lamp is veiy much rcpollod by tlio 
cun*ent. 

If either pole be perpendicularly dii*octcd closo io the suidaco of 
water, oil, carbon sulphide, or oil of turj)entino, contained ni a good 
conductor, the liquid rises in a small cone, which subsides directly the 
surface is touched by the pole. Even with liquids which aro bad con- 
ductors a similar cone is produced, if the pole bo first dipped into the 
liquid and then slowly withdrawn. 

Several substances, when iu powder, exhibit phenomena similar to 
the above. When cither pole is bi‘ought within a certain disiojioe (not 
stated) of some of the blue drying sand used on tho Continent, there 
is at first a centrifugal effect, find then, on a nearer appi*oaoh, a cen- 
tripetal, owing to the well-known action of tho “electric wind.** When 
the sand is tonched by the polo and the latter is cautiously wilhdmwn 
a cone of sand is formed. 

AJl these movements of fiames, liquids, and powders, except tlioso 
caused by the “ electric wind,” are considered to bo due to a cuiTCut 
of air which flows from the positive to the negative polo. 

B. J. G. 


On the Belation between Electric and Capillary Phenomena. 

By G-. Lippmann (Oompt, rend., Ixxvi, 1407). 

The surface of a drop of mercury contained in a glass vessel and 
wetted with dilute sulphuric acid, quickly contracts, becoming more 
convex when it is made the negative electrode of a voltaic couple. It 
lias been found by experiment that the contraction is duo to a change 
in tho capillary constant, this constant and tho force of polarisation 
\ being continnons functions one of tlio other ; also that an OAteusiou of 
* surface produced mechanically is sufficient to pdiuiso tho suiffaco as an 
( electric current does. 

W. A. T. 


Heat Evolved in the Beactions of Chlorine and its Compounds. 

ByM. BERTUEiiOT (Oompt. rend., Ixxvi, 1514 — 1522). 

1. Action of Qlilorina on Water . — ^This action may take [daeo in two 
different ways. The chlorine may simply dissolve in tho watca*, in 
which case 35’5 grams of chlorine evolve about + 1*5 heat-units, or a 
reaction may take placo between the cblorine and the water, by which 
hydrochloric acid and oxides of chlorine aro formed, tho numbers ob- 
tained then varying, but always being higher. This reaction is not 
caused by the presence of light, since similar differences wore obtained 
in tho dark ; nor is it due to the existeneo of an allotropio inodifieaiion 
of chloi'ine, since two samples yielding respectively -|- 1*7U and + 3* Id 
heat-units with water, gave identicjd numbers, + 12*t)6 and + 12‘0S, 
when absorbed by potash. It follows from this that chlorine- water 
does not always evolve tho same quantity of heat when ireaU'd with 
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tho oliloi’ine-water is liigH, and consoqnonily that disengaged on tho 
addition of potash low, the hypochlorite formed does not show on iiii*a- 
tion the- entire quantity of chlorine employed for tho experiment. Tho 
reaction between tho chlorine and water is probably bronght about by 
tho presence of a trace of a foreign body, which the author suggests 
may be hypoohlorous acid. 

Thomson {DeuL Ohem. Qes. Bor , vi, 235) gives the number -h 2*4 for 
the heat of solution of chlorine in water. This, on tho authority of 
his own experiments, tho author considers too high, and ho rejects also 
all estimations which have been made by the aid of chlorine- water, 
which, as he shows, cannot bo considered as always a liquid of tho 
same nature. 

2. AcUm of Oldorine on Mercurous Chloride, — Tho apparently simple 
reaction — 

Hg,Cl + Cl = 2HgOl» 

is in reality complicated by the decomposition of water. Moreover, 
tho above reaction is not instantaneous, but, except in presence of a 
large excess of chlorine, proceeds voiy slowly. Wo concordant results 
could be obtained as to its theimic value. 

3. Action of Chlorine on Stannous Chloride, — Tho same is true of the 
reaction — 

SnOl 4- 01 = SnCb.» 

In the absence of free hydrochloric acid tho heat evolved per unit of 
chlorine increases with tho proportion of chlorine usod. The tbiona- 
tion of hypoohlorous acid in this reaction is very evident. Water de- 
composes stannous chloride into basic and acid salts, and it appears 
that part of tho chlorine attacks tho former, producing a hypoohlorito 
or analogous salt. An excess of hydrodilorio acid prevents the de- 
composing action of tho water and concordant results are then obhiiiiod 
from each portion of gas successively added: 35-5 grams of cliloriuo 
evolving + 39 3 heat-units. Thomson gives 30*9 heat-units, wliioh 
indicates that his reaction was performed in a simple aqueous solution. 

4. AciUm of Cldonne mi Fotrou'i SuJ^iliate, — Still greater vaida lions 
were obtained in this ease; the ihormometor showed that tho x^iactions 
continued for scvei*al minules after the eurront of chlorine was stoppt*d, 
and for half an hour afterwards tho bolution had llu' smell of oxides of 
chlorine, even in prosonco of an excess of acid. Tlio curious incidental 
result was obtained that tho mixtuiu of feiTous suljihato with ferric 
chloride or nitrate absorbed a quantity of heat (1*7 and i’7B heat uuilb) 
corresponding with an almost complete double reaction between the 
two salts. 

Thomson gives 4- 23*5 as tho heat evolved by tho action of cliloriuo 
oil foirous sulphate. Borthelot’s highest result, oblaiiiod in presence 
of a largo oxeoss of suliihurio acid, was 27’4, which lie still consider 
too low. Thomsen’s result docs not agi*eo with liis own dciorniinatiou 
of tho heat evolved hy oxidation with pemumg.inaie, and still h ss 
with the author’s number for tho same leaction, wlioroas the nuuiber 
27 4 agi’oes bettor with both and dillcra idso in tlio right direction. 

M. J. S. 


* Old u<uiiiiO (s 
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On Berthelot’s Researches on Hydrochloric Acid. 

By J. Thomsen (Deut. Cliem. Qcs. Bor.,vi, — 719). 

This is a criticism on Bertlielot’s recently pnblislicd memoirs, “ Sur la 
olialeur degag6e dans la Reaction entre les Hydracidos ot TEau,” “ Sur 
la Constitution des BLydracides dissons ” (^Bull. 8oc. Glmn,,^ xix, 351 
and 885), and “ Methodes Calorimetriques ” (Atm, Ohm. Fhys. [4], 
xxix, 94 j). The author points out that the results obtained do not 

agree -with those calculated Irom the formula Q = employed by 

Berthelot, their differences in some cases corresponding to 0*05°, O’OG*^, 
and 0 07° in the reading of the thermometer; and ho infei*s “ that ilio 
researches of M. Berthelot on the development of heat of hydrochloric 
acid are extremely inaccurate,” and that the results obtained give no 
support to the opinion that a stable hydrate CIH + SHgO exists. 

0. B. G. 

The Aflfiniigr of Bromine for Oxygen. By H. Baumhaubjr 
(Deut. Chem. Ges. Ber., vi, 598). 

A SOLUTION of potassium chlorate T?as heated with bromine, and, after 
evaporation, no potassium bromate could be detected in the residue. 
Similarly no bromate was formed when bromine water was heated with 
potassium chlorate and a small quantity of nitric add. 

The aflSnity of bromine for oxygen thus appears to be less than the 
affinity of chlorine for oxygen. 

T. B. 

On the Action of Water on the Alkalis and Alkaline Earths. 
Constitution of Alkaline Solutions. By Bebtublot (Bull. 
Soc. Ohim. [2], xx, 57 — 64). 

I. Ammoma. — One gram-equivalent of the diy gas dissolved in 250 — 
370 equivalents of water disengages 8*82 heat-units. Tho strong solu- 
tion also evolves heat on dilution, the amount disengaged being in tho 
invorso ratio of the quantity of water previously combined with tlio 

ammonia. In general teims hTHs +• n'E.^O disengages Q = 

heat-units, which equation represents an equilateral hyperbola, as is 
the case with the hydracids. The fact that tho dilution of ammonia 
produces only about one-ninth as much hesat as is yielded by tho 
hydracids is considered to be due to the formation in the former 
case of hydrates in a state of decomposition. After the addition of 
to ISTHa the heat evolved on farther dilution becomes inap- 
preciable. 

The molecular volume of ammonia solution, Ulla + wH»0, may bo 
represented by 

V = 18» + 24 - il® 
n 

from which it will be seen that the dilution of *>.TnTnm ^iiv solutions 
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causes dilatation, the amount oF wliich dimmishos as the dilution 
increases.* It is remarkable that this dilatation should bo accom- 
panied by development of heat, as these two physical effects are 
generally regarded as opposed to one another. With tlio fixed alkali s 
and with the hydracids contraction always takes place on dilution. 

Similar phenomena are presented by the salts of the alkalis. The 
chloiide and nitrate of ammonium expand when dissolved in a small 
quantity of water, and on dilution exhibit both contraction and absoip- 
tion of heat. The corresponding salts of potassium and sodium produce 
contraction both when dissolved and when the solutions are diluted. In 
the formation of a salt from its acid and base mixed in dilute solution, a 
contraction takes place. In the case of ammonium salts this contraction 
is greater than for the corresponding potassium salts, although at the 
same time the heat of formation of the ammonium salt is the lower. 

II. Gahium, amd Strontium , — ^The heat of formation of the 

hydrates, and of their solution in water is given. 

Hoat-units. 

t OaO + HO = OaHOa disengages + 7*56 
!BaO H“ HO = !BaH02 5 > *1" 8*81 

SrO + HO = SrHOa „ + 8*6 

The solution of the anhydi‘ous bases in water disengages — 

Sat. sol. Dil. sol. 

OaO, + 9*05 -f 9*5 (about) 

BaO, + 18*94 + 14*06 

SrO, + 13*4 + 13*4 

The solution of the hydrates disengages — 

Heat-uuits. 

CaHOi (solution saturated) + 1*5 
BaHOa ,, ,, + 5*13 

SrHOa „ „ + 4*82 

The formation of the higher hydiutes — 

BaHOa 4- OHO di&ongagos 4 12*16 
SrHOa 4 OHO „ 4 12*36 

The results with lime indicate the probablo existence of an analogous 
hydrate. 

Solution of the higher hydrates : — 

BaHOijOHaO (solution saturated) — 7*03 
Sra02,9H,0 „ „ - 7*54 

The closeness and even the order of the numbers for the throe alka- 

* Tlxo fact of the oxpaziBion of ammonia solulious on dilaiion is point od out by 
Ch)rlac»h {Specijlsolie QeunvhU der 1800), but tlio numbers whicli lio 

givt*s do not agree with the ubovo formula. — J. S. 

t The fovmulie and numbora are given as they apx>oar in the original, Bortlidot 
oniploting Uio old alomic weights. 
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lino earths are quite in accordance with thoir relations to ono another in 
other respects. 

III. On tlis Gonstihdlon of AlJcaline 8oltdions.~AM the known facts 
indicate that solutions of the caustic alkalis contain hy<batos higher 
than MHO, and it is interesting to observe how veiy dificront inetbods 
frequently point to the same composition for those hydrates. The 
hydi*ates KHO.2H2O, 2]SraH0.3H20, and 2HaH0.7fl30 are known in 
the crystalline state. The vapouivtension of tho alkaline solutions 
indicates the presence of the hydrates KHO.2H2O and 2]SraIl0.3H20, 
and the depression of their freezing point leads to tho same result. 

The author’s thermochomical i*esearchcs render probable tlie exist- 
ence of several hydrates, the foimation of which is apparently completed 
when 7H2O have boon added to EIHO and GH^O to JSTiiHO. The pre- 
cipitation of tho alkaline chlorides by tlie corresponding hydrates 
shows that KHO has a special affinity for 61:120 and NallO for 4JI2O. 
Tho author considers that tho existence of those hydrates in dilute 
solutions, and their non-existence or incomplete formation in concen- 
trated solutions, will explain tho numerous reciprocal aetioits ex- 
hibited by the caustic alkalis, and that it is the energy possessed by 
the lower hydrates, as evinced ‘by the heat of dilution, which performs 
the necessary work for the accomplishment of the inverse reaction. 

' M. J. S. 

Note on the Decomposition by Heat (Dissociation) of Bed 
Oxide of Mercory. By H. Dsbrat (Compt. rend., Ixxvii, 
128-126). 

The author objects to the conclusions drawn by J. Myers (see p. 603 
of this volume) from his experiments on the decomposition of mercuric 
oxide by heat, on tho ground that tho vapour of mercury being con- 
stantly removed by condensation in tho cooler portions of the appii- 
ratus, the conditions for the attainment of a maximum tension of 
decomposition did not exist. In order to study the real phenomena of 
decomposition, it >vould bo neccssaiy to heat the substance in an 
appai*atuB of which eveiy poi’tiou should bo at tho same temperatures 

Myers found tliat at about 400® tho tension of the oxygon exhibit.ed 
no maximum, and that tho decomposition proceeded ■with almost tlio 
same rapidity after prolonged heating to 4i0‘' as at lli*st. jMoroover, 
on cooling, the tension of the oxygen did not diminish. Tho author, 
on the contraiy, found that when a sealed tube containing inorcury 
and oxygen was heated to 440®, tho oxygon was almost cutirejly 
absorbed, and that even on rapidly cooling tho tube, tho et)mbinatiou 
completed i'fcself befoi’e a tempeiuture could be reached at which tho 
elements would be without action on one another. This difference is 
evidently due to the fact tliat in Myoir&’s expen’ments the tension of 
the mercury vapour was very low compared with that of tho oxygen. 
That an apparent maximum tension was obbiincd at toinporaiurcs 
helow 350° was probably duo to Iho veiy slow rate at which docojnp<i- 
sition proceeds at those low temperatures. 

Tho experiments of Wurtz on the dctorminalion of tho vapour- 
density of phosphoms pcntacliloride by volatilising it into a largo 
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quantity of tlio vapour of tho IricMorido avo also roforrcd to, tho 
Rnggestion being put forward tliat tho apparently diininifebctl dt‘com- 
poftitiou of tbo peutachloride under tlieso circumhiancos might bo duo 
to its decomposing more slowly iu prosonco of an inert gas than 
when boated alone, rather than to any specific power of tlio trichlo- 
ride to prevent tho decomposition, to do which it would theoretically 
be powerless. M. J. S. 

On the Heat of Combustion of Formic Acid. By Bbrtublot 
(C ompt. rend., Ixxvi, 1438 — 1441). 

Thtd experiments detailed in this paper were undertaken with tho view 
of ascertaining if the heat of combustion of formic acid, as dotormiuecl 
by Thomsen, was correct. Tliis chemist, by oxidizing fozmio acid with 
potassium permanganate, had found the number (>0*103 heat units for 
one equivalent, OH 2 O 2 , whereas Favre and Silboiman, by tho dh*oct 
combustion of the acid in oxygen, had found 96 units. 

Tho author first prepai'ed a largo quantity of pure crystalline formic 
acid, which was found to molt at 8*6“, then carefully determined tho 
heat of fusion of tho acid (—2*43) and the hcjit of neutralisation, 
CHiOj in solution, + KKjO) in solution, which was + 12*98. 

Formic acid is decomposed at II 10 ordinary temperature by concen- 
trated sulphuric acid into carbonic oxide and water, but the reaction, 
which goes on rapidly at first, is not complete until after tho lapse of 
some time, about a day, so that tho thcrmometric obsoiwations must 
be made at the commoncemeut of tho reaction. For this purpose the 
heat, (Qi), evolved by tho mixtm’o of formic and sulphuric acid during 
tho first ten inmntes of tho reaction was observed ; it was then largely 
diluted with water and the calorific eiSbet again observed, (Qi), aixd 
from these data and tluit previously obtaiuod ou adding to snlplmric 
acid, first water and then formic acid, (Q + (;), the heat developed by 
tho decomposition of tho fonnic acid, = Qi + Q» (Q + ([) can bo 
cidculatcd ; and since tho amount of ronuic acid decomposed is known, 
by mcasui-oniont of the cju'bonic oxido produced, tlio boat developed by 
the tlecomposition of an eciuivalont of pure formic acid, OJLOi, int^ 
carbonic oxido and water can bo ascertained. l’'his is 1*38 boat oqnivji- 
lents; according to tho results of Thomsen it should bo — 6*6, a 
difibrcnco of nearly 8 heat- units. 

Tho action of bromine, chlovino, and tho hypochlorites on fonnic 
acid is too slow tor thormometric observations, and tlie use of potas- 
sium poimaiiganato introduces great complications, since tho precipi- 
tated oxide of manganese liUiS not a constant composition, moroovor, it 
Cannes down with it varying proportions of potash. Tho author there- 
fore pursued tho following coui'se : ho first determined tho heat of com- 
bustion of oxalic acid by passing a known weight of chlovino into a 
solution of potassium hydrate, and &ubbC(|uently converting this chloiine 
into hydrochloric acid by moans of oxalic acid, and thou that of tlio re- 
duction of potassium pormanganato by oxalic acid in jiresouco of a largo 
excess of sulphuric acid; from tho results of these two oxporiments lie 
was able to calculate the excess of hoa.t disengaged during tho oxidntum 
by moans of potassium perniang«uuiio and sulphuric acid over tluil do- 



1100 


ABSTRACTS OF CHEMICAL PAPERS, 


veloped by the same oxidation effected by free oxygen, this was found 
to be 4*69 for each equivalent of oxygen, (0 = 8?). Ho fclion de- 
termines the heat developed during the oxidation of potassium foimate 
by permanganate of potassium, ^ding sulphuric acid aiid a known 
weight of oxalic acid which decomposes and dissolves the precipitated 
manganese oxide, thus avoiding the complication introduced by the 
presence of this substance. From the results it is easy to calculate the 
heat of combustion of formic acid by means of free oxygon ; this the 
author finds to be 69*9, a result agreeing with that obtained by the 
transformation of the acid into carbonic oxide and water. 

The author concludes his paper by observing, — 1. That the produc- 
tion of formic add from carbonic oxide and water is accompanied by 
absorption of heat, so that the energy consumed in the synthesis of 
formic acid from carbonic oxide and an alkaline hydrate is derived 
from the action of the acid on the alkali. 2. The heat of combus- 
tion of formic acid is 140 less than that of acetic acid, being nearly 
proportional to the relation which exists between aceiic acid and ite 
homologue, butyric acid (143 + 2). 3. The change of h'quid formic 
add into carbonic acid gas and hydrogen should only give i iso to a 
feeble thermic effect or none at all. 4. The formation of mai'sh gas 
by the dry distillation of baaium formate gives rise to a disongagemont 
of heat equal to about + 64 units. All those metamorphoses are pro- 
duced at toe expense of the excess of energy which formic acid possesses 
compared with the carbonic acid and hydrogen. They show how tlio 
prindpal secret of the synthesis of organic compounds consists in the 
formation of the first terms, those namely which are accompanied by an 
absorption of heat, and which subsequently give i*ise to other principloH, 
with development of heat, that is to say, according to the law of chemical 
combination. 

C. E. O. 

Heat Developed during the Formation of the Potassium and 
Sodium Salts of Acetic and Trichloracetic Acid. By 
B. LouGUiNiNB (Deut. Chem. Qos. Bor., vi, 6t>3 — 564). 

These determinations were made in order to ascortoiii what iiifluouoo 
the introduction of an atom of a haloid into an acid radical has on the 
heat of nentralisation, since it would scciu, fronL too iiivcHtigaitioiiH of 
Thomsen, that acids belonging to too same iypo develop the Huino 
amount of beat during ncutoalisation. The motliods wore Hubslaniially 
the same as those which the author had previously ein£)loyod, in con- 
junction with Beitoelot, for deteimining too heat developed by tlio 
decomposition of toe chlorides and bi'omides of phosphorus. The alkaline 
solution used contained from 0*75 to 2 per cent., and it was previously 
asceitaiued that trichloracetic acid was not decomposed either by wator 
or by a 2 per cent, alkali solution. 

The formula employed for calculating the heat of neutralisation <>1* 
163*5 grams of trichloracetic acid was Q = 

in which lOOP = weight of too liquid in too caloiiinetor ; c . a its heat 
capacity; a toe weight of the whole of the appaiutus multijdied by 
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its specific heat ; ii — t the elevation of tomporatnro during the re- 
action, corrected by Pfamidler’s formula ; jp the weight of the trichlor- 
acetic acid employed. 

The heat developed by the solution in water of pure acetic acid, 
melting at 16®-5 and boiling at 118®, was found to bo 360 units, and 
for pure trichloracetic acid 2000 units ; on dissolving acetic acid in 
potash-solution, 13499 units, and in caustic soda 13468, whilst tri- 
chloracetic acid gave 14235 in potash and 14166 in soda. Thus the 
heat developed during the formation of the potassium and sodium 
salts depends not only on the type or constitution of the acid, but also 
on the elements it contains. 

0. B. G. 


Thermocliemical Researches on the Solution of various Solid, 
Liquid, and Aeriform Substances in Water. By J. Tuomsek 
(Dent. Chem. Ges. Ber., vi, 710 — 717). 

This paper consists principally of the tabulated thermochemical results 
of a number of determinations made at various times at a temperature 
of about 18®. They are divided into eleven groups, namely : — 

1. Crystalline chlorine, bromine, and iodine compounds. 2. Liquid 
chlorine and bromine compounds (including bromine itself) . 3. Nitrates. 
4. Sulphates. 5. Acetates. 6. Potassium salts. 7. Sodium salts. 
8. Barium salts. 9. Crystallino acids. 10. Liquid acids. 11. Aeriform 
substances. 

The author observes that the greater number of salts absorb heat on 
solution, but yet that there are many salts which, even when united with 
the largest amount of water of crystallisation, develop heat when dis- 
solved. The difference between the thermic results with the oorre- 
spondiug nitrates and sulphates of the alkalis is almost constant, but not 
so with the chlorides, bromides, and iodides. All the crystallised acids 
examined absorbed heat when dissolved, whilst the liquid acids on the 
contrary developed heat. It was found that the latent heat of salts 
increases with the amount of water, so tliat aqueous solutions of salts 
which absorb heat when dissolved, also cause absorption of heat wlion 
their solutions are diluted; this is well illusti*atod by tho numbors 
obtained with sodium sulpliato. 

The concluding part of tho paper is occupied in discnssiiig tho 
probable cause of tlio differonco in tho thorinic results obtained on 
dissolving a salt when nnited with different amounts of water of 
ciystallisation. 

0. B. G. 


The Solubility of Saline Mixtures. By Pa. BfiDoarr (Dcut. 
Chem, Gos. Bor., vi, 482—^86). 

WnBN water is saturated with two salts which can exert no cliomionl 
action on one another (the same acid or baso being common to both), 
tho solubility of each is found to bo dimiuibhed. Por example, 100 c.o, 
of water at 19" dissolve 29'1 grams of NHiCl and 173*8 grams olE 
NHJSrOj together, whereas 100 c.o. of water at the same tomporatui'o 
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can di&bolvo 37*0 grams ISTHiOl, or 183 0 grams NITiTTOj singly. 
In some coses ilic proportion of* each salt wliicli dissolves is not in- 
fluenced by the presence of a largo excess of eil her salt, bni in other 
cases it was found that the prcsoiico of a largo exeess of one salt will 
almost prevent the solution of anotlicr. This is well illustrated by the 
behaviour of a saturated solution of tho double salt, (!NJLIi)«S()i OiiSOi. 
Ten grams of “^is solution contain at 16°, 0*855 giam of CnSO* and 
0*712 of (NHi) 2S04, but if ono-fifth of its weight of OuSOi be dib- 
Bolved in it by the aid of heat, it will bo found that the solution, when 
cold, contains 1*585 grams of OuSOi and only 0*565 of (Nni)jS04. If, 
on the other hand, ono-lifth of (!N‘ft)2S0i be dissolved by tho aid of 
heat in 10 grams of the solution, and tlie whole bo allowed to cool, it 
will be found that tho liquor retains only 0 177 gnnu of OuROj, but 
1*816 of (NH4)3 SOi. If a larger amount of ammomum sulphate bo 
employed, tho quantity of copper sulphate remaining in solution ma;y 
be still farther reduced. 

100 grams of water at 161° dissolve 76*2 grams OuOb or 121*4 
grams OuOb + 2H2O. 

For the numerical details of the experiments made with various sail 
the original paper must be consulted. T. B. 


The SolnbUity of Saline Mixtures. By F. UunourF 
(Deut. Chem. Q-es. Bor,, vi, 648 — 646). 

The object of the experiments detailed in this paper was to ascertain 
■whether a saturated solution of salts containing two bases and 1 wo 
acids is the same in whatever manner tho bases and acids arc com- 
bined ; for instance, whether a saturated solution made from a mixture 
of KhTOa and NH4OI is the same as one made from a mixture of KOI 
and NBUTO3. The results obtained with a mixture of NlIiOl and 
EDSTOj indicate that at 14*8°, 100 grains of water dissolve 38*8 grains 
NH4OI and 34*2 of KKOa, and, as might bo oxpocted, the addition of 
either of the pulverised salts to tho solution caused no change of 
temperature. With mixtures of KOI and HHiNOi, however, the 
results were found to vary with tho proportions of tbo two saliw in tho 
mixture, and tho addition of either of tho salts to tlio solid ion cniisiN a 
change of temperature; but tho addition ofKNOj orNlIiOl produces 
no such effect. It was observed that the addition of KOI or NIljNO, 
to tho saturated solution of NHiCl and KNOj, produced a chuiigo of 
temperature. 

The following pairs of salts gave a similar result ; — 

K2SO4 + JSTH.Ol and KOI + (miO^SOi. 

K2SO1 + KaOl and KOI + NaiSO*. 

KKO, + KaCl and KOI NaNOi. 

NaNO, -h KHiCl and NaOl + NEiNOj. 

But the pairs — 

KNOs + (KHOsSO* and KaSO* + NH^NO^. 

NaH4Cl + Na^SO, and (]SrH02SO4 + NaOl. 

ISTaNOs + K2SO4 and ISTaaSOi + KNOj, 

do not give saturated solutions of deflniio composition. 

C. B. O. 
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The Decomposition of Explosive Bodies compared with the 
Phenomena of Supersataration. By J. OuAMnON and 
H. Pellet (Oompt. i-ond., Ixxvii, 53 — 57). 

The title explains snOiciently the contents of this paper. 

W. A. T. 


Determination of Boiling Points at the Kormal Pressure. 

By H. Buete (Ann. Chem. Pharm , clxviii, 139 — 142). 

Contains the description and drawing of a simple apparatus, by moans 
of whioh the boiling point of a liquid can be detormmod at the normal 
pressure if the atmospheric pressure be below 760 mm. 

0. s. 


Inorganic Chemistry. 


Behaviour of Ozone to Water. By 0. Eammelsberg 
(Deut. Chem. Ges. Ber., vi, 603 — 005). 

Ozone from various sources was passed through water, but nothing 
that conld be called ozone- water or a solution of ozone, was obtained. 
A sample of “ concentrated ozonc-watei* ” prepared by Krebs, Kn)l], 
and Go., contained OTO per cent, of chlorine, and a similar solution 
may bo obtained by passing air first through a solution of calcium 
hypochlorite and afterwards through water. 

T. B. 


Notice on the Mutual Action of Hydrochloric Acid and Oxygen 
on certain Metallic Bodies in producing a Continuous 
Stream of Chlorine (Deacon’s process). By M. La my (Bull. 
Sec. Chim. [2], xx, 2 — 4). 

If hydrochlonc acid gas and air bo passed over cupric sul])hato, oxide, 
or ohlonde, over the oxides of iiT>n, manganese, lead, or cliroiuium, or 
over bodies which contain any of these substances oven in minnto 
quantity, a oontinuons current of chlorine is produced, provided tho 
temperature bo sufficiently bigli. If cuyiric sulphate bo used, the oxi<lc, 
and finally the chloride, is produced, but m a proportion extremely 
small compared with the amount of chlorine sot free. 1'ho amount of 
chlorine liberated bears sonic proportion to the Jute of tJie current ; it 
is larger if but a small quantity of hydrochloric acid bo used with a largo 
proportion of oxygon, but is only approximately in the invorso ratio 
of the squain root of the amount, as given by Mr. Deacon. A mixturo 
of hydrochloric acid witli 60 pfiiHs of air oroxygoiict)ntaining4per cent, 
of acid, yields, when passed over copper salts, from 20 to 95 per cent, of 
chlorine at a temperatmo of 440®, but none at 3G0®. Oxides of ninn- 
ganeso, iron and chromium give but half tliat quantity at the above 
tcmpei'aturos, but at the molting point of glass, Irom 50 to 75 per cent. 
Pumicc-stono yields 15 per cent, at 410®, and 30 per cent, at a r(‘d 
heat. Grey pumice gives loss than white. Silica at a red heat also 
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causes the reaction, owing to the presence of a small quantity of iron. 
A mixture of silica and an alkaline chloride heated in a cnn*ont of air 
also yields chlorine (do Lalando and Prud’hommo), but in smaller 
quantity as the materials arc purer. W, B». 

Beply to Criticism on the Authors’ Method of Preparing 

Chlorine. Byes Lalande and Prud’uomme (Bull. Soc. Ohim. 

[2], XX, 74 — 76). 

Lamy (see above) suggests that the authors’ method of preparing 
chlorine by means of a mixture of hydrochloric acid and air acting 
on silicates, or by the action of air on a mixture of silica and 
chlorides, owes its success to the presence of ferric oxide and other 
impurities, which have been pointed out by Deacon as active in this 
respect. But the reaction is not limited to tho cases in which silica is 
employed ; oxygen displaces tho chlorine from chlorides, at a red boat, 
provided any fixed acid capable of uniting with tho baso thus formed 
is present. 

The experiment has been repeated with sodium chlorido and boric 
acid free from all impurities, save other chlorides or fixed acids. Tho 
mixture was kept at a red heat, and a current of dry air passed over 
it for three hours. In that interval 15 per cent, of the chlorine was 
evolved. Sodium chloride heated with 5 per cent, ferric oxido gave 
off less than half a per cent, of its chlorine. 

B. J. G. 

Preparation of Iodides and Bromides. By 0. Bice 
(P harm. J. Trans, [3], iv, 6). 

lODiDBS and bromides, especially the former, prepared by the interven- 
tion of iron, are rather prone to develop, in the course of time, free 
hydracids and halogens, unless the salt has boon exposed to a high 
temperature, which is, of course, inadmissible in the case of ammonium 
salts. The following is given as a working foamula for ammonium 
bromide. 

Dissolve 4 troy ounces of potassium bromide in C fluid ouna^s of 
boiling water, and 3 troy ounces of ammonium sulphate in 4^ fluid 
ounces of boiling water. Mix the solutions whilo liot, and leave tho 
mixture to cool. Then add ounce of alcohol and sot asido for 24 
hours. Pour off the clear liquid, wash tho precipitate with a small 
quantity of a mixture of 1 pai't alcohol and 4 parts water, and concen- 
trate to the point of crystallisation. 

In working upon a larger scale, it is advisable to rodissolvo tho first 
crop of crysWs of ammonium bromide in a small quantity of very cold 
water, allowing as short a time as possible for tho solution. Tho 
greater part of the accompanying potassium sulphate, which has 
crystallised out at the same time, will remain xmdissolved at first, and 
may be removed, when tho solution may he again concentrated until a 
pellicle forms. The successive crops of crystals are first drained, 
then dried at a very gentle heat on blotting-paper laid upon porous 
bricks, J, B. 
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On some Compounds of Zirconium. TJj S. R. PAUKuiiL 
(Ball. Soo. Cliim. [2], xx, 65—07). 

Zirconium chloviclo combines witb pliosplionis pcninclilorulo, forming 
2ZrOU.PCl6, ■wliich molts ai abonfc 240®, and boils ai J125®. 

A rlonblo cliloriclo of zlrconinm anti sodium lias tlio formula, 
Zr0l4.2Na01. Zirconium cliloride absorbs ammonia gas, forming 
apparently ZrOl4.41TH3. 

The sulphide (impuro) obtained by the action of dry hydrogen 
sulphide on the chloride is easily soluble in nitn'c acid, with separation 
of sulphur. Chlorine attacks it only when heated. 

Hydrated oxychlorides were obtainod of the formulm 2ZrOCl2.1r‘>H20, 
and ZrOOla-SHiO. It is stated that the tetrachloride docs not exist in 
solution. 

The hydrate dried at 100® is ZrHjOj, whether precipitated hot or 
cold. 

The crystallised sulphate contains 4HiO, of which it loses threo- 
fourths at 100°. 

The ai'senato has the composition, | AsOj J + 3HjO, It 

forms a white powder, insolnhlo in water and in hydrochloric acid. 

The oi*thophosphato is of complicated and probably variable com- 
position. JSl. J. S. 


Action of Copper on Ammonium Sulphides. By K. Hbumann 
(Deni. Cliem. Oos. Bor., vi, 748 — 752). 

CoFPBU turnings digested in colourless solution of animonium snlpbidc, 
fi'eo from hydrosulpbidc, cause an evolution of hydrogen gtxs, and soon 
become covered with ciystals of cuprous sulphide. On adding water 
or hydrochloric acid to the supernatant liquid, a precipitate contiiauing 
copper is thrown down. The solution being colonrless, this could not 
have been in the form of the red e(>nq)()nnd dos(‘nbed by Peltz(T, 
Bloxam, and Void, though probably a similar ooinpoimd containing 
less sulplmr may exist. 

Thocupinus snlpbidc obtained by tliis ]>mcess consists chi(‘fly of very 
slender needles of grey colour and inotalbc lustre, wbieli utideVgo some 
change on exposure to air, in eoiise(juenee of oxidation, 

Cnpi*ic oxide, treated with amnioniiini nionosnlpbide, yields a black 
prenjiitate, consisting chiclly of Oa^S, but containing ninch CuS. The 
supernatant liquid gives a prociintato of sulpliiu* wliou mixed with 
hydrochloric acid. 

Silver immersed iu yellow sulphide of ammoniuni, becomes coaled 
with sulphide, but in Uie monosulphide it remains unaflbetod. 

W. A. T. 


Crystalline Mercurous Iodide. By P. Yvon 
(Compt. rend., Ixxvi, 1607 — 1600). 

By heating the required proportions of mercury and iodine in a elosed 
flask on the sand-bath, at a toinpcmiure not exceeding 250*', the author 
has obtained mercurous ioilido condi‘nseil on the nppt*r part of tlio 
voii. XXVI. 4 V 
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Tobsol ill well dofinod rliombio cryHtala, o£ a 

colon!*, wliioli become yellow on coolicjif. If carefully bealcd, ibo com- 
pomid sublimes uiiehaiiged, but if ra])idly healed, the orystsds iiioli at 
200" to a black liquid, wluob boils at 810", mercury being given ofi*, and 
a pale yellow crystalline sublimate obtaiued, which appeal s to b(» iui 
oxyiodide, perhaps of the oompositioii 6Hg0.7HgL IE. 10. A. 


On Some Ammoniacal Salts of Silver. By M. 0. Wfdman 
(B ull. Soc. Chim. [2], xx, C4). 

The following salts were obtained by dissolving the silver salts in 
ammonia, and- crystallising the solutions over a mixture of quicklime 
and sal-ammoniac, or by saturating the salts with ammonia gas : — 
Amimmo-anjetitic Tungstate^ (AgNJEIb)^WOi. — Tabular ciystals per- 
manent in the air. Prepared in the dry way, it forms a while, bulky 
powder. Soluble in water; the solution soon decomposes. Jjosos its 
ammonia at 60". 


Ammonio-argentiG Molghdate^ (AglSriHc) 2 MoOi. — Probably isomor- 
phous with the preceding salt. Obtained in the diy way, it forms a 
white powder, which loses its ammonia at 65". 


Ammonh-argmitio Arsoiate^ ^ j — Colourless needles, 

very soluble, easily lose their ammonia in the air> becoming reddish- 
brown. An ammonio-argentic antimonate could not bo prepaa*ed. 

M. J. S. 


Action of a Sulphur-spring on Cast Iron. ByE. Puiwoznik 
(Ann. Cheui. Pharm., clxviii, 126 — lii2). 

Tice noineral- water of Deutsoh Altonburg conlains a coiisidcrablo 
quantity of hydingcn sulphide and sodium chloride, togetiuu* with 
cai’bon dioxide, magnesium and calcium carbonates, calcium sulpluiie, 
calcium chloride, magnesium chloride, sodium sulphatis silicic acitl, 
and a small quantity of sodium iodide. Jf tlio wsilcr be oxposiKl 
to the air, sulphur separates out and it becomes milky, and on l.ho 
bottom of the well a dark slimy pre<*ij)it lio is found, eoulaining 
fomms suljdiido. A cast-iron tube, through which it has be(ui (‘ouveyed 
for twelve years, showed three distinct ijiyc^ro. The ouIcm* one coii- 
sistod of unchanged cast iron, wliilo tlio middle one eoutaiiied I(‘ss iron 
and moTO graphite, and exhibited a laminar crystalline text arc, and 
was very brittle. The thin inner layer, whioli was in some parts 
wanting, hod the following composition: — 

Peme hydroxide, Fe 203 .Fci( 0 H)b 81*08 

Sulphur 12*20 

Ferrous sulphide 4*48 

Hygroscopic water 0*57 

Nickel, cobalt, magnesia, soluble and insoluble silicic 
acid, traces of carbon ammonium chloride, sotlium 
dhloride, and loss 1*58 


100*00 
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Constitution of Vesuvian. By 0. Rammelsbbbq 
(Dent. Chom. Ges. Ber., vi, 783). 

An examination of several varieties of vosuvian showed that those 
kinds which are poor in iron contain only ¥o (feirinnn')^ wliilo those 
rich in iron contain a certain proportion of Fo 

In all varieties of vesnvian ife is to Si as 1 to 3*5, and in all the 
varieties which the author has now examined, that from Wilni excepted, 
R is to R as 1 to 4, and (K!,H) is to R as 1 to 2’G6. In that from 
Wilni, R is to R as 1 to 4*5, and (K,H) is to R as 1 to 9. Hence tlio 
general formula for moat kinds of vesnvian is HjRBR 2 Si 7 , and that of 
Wilni is HRyR^Si?. 

T. B. 


A New Source of Struvite. By R. Otto 
(Dent. Ohem. Qes. Ber., vi, 783). 

CRYSTAtiS of this rare mineral wore discovered in a mass of decomposing 
excrement which was found at a depth of about seven feet nnder the 
pavement of tlio old Knochenhanor Strasae, in Brunswick. 

The author intends to subject this mineral to a careful examinniion. 

T. B. 


A Natoral Compound of Ferric and Cuprous Oxides^ and the 
Artificial Production of Atacamlte. By M. 0. Frimdisl 
(C ompt. rend., Ixxvii, 211 — 214). 

A MINERAL found by the author in the collection of tlio Kcolc des 
Mines, and labelled “ Oraphlie on White Lithoonaye, Cathvnnohviirrf^ 
Siberia.^' It consisted of FeaOj, 47*09 ; AbOj, 3*52 ; Cu^O, 47*45, cor- 
responding ■with the formula (Fo,AI)^OjGuuO. 

Its density is 5*07; hardness 2*5; streak givyish black; oleavt^s 
easily into very thin laminro, which ai*o perfectly opaque; soils the 
fingers ; dissolves easily in acids. 

Finer specimens wore subsequently found in Iho collodion of the 
museum of natural history. The name delafomte is proposed for ii. 

Attempts to propai^e this mineral artificndly by hoaiiag a solution of 
ferric chloride with cuprous oxide to 250® in a scaled t\iho, resulted 
instead in the formation of atacamito, in crystals large enungh for the 
measurement of their angles. The ii’on was all precipitated. This is 
suggested as being very possibly the natural mode of tlio formation 
of atacamito, especially as tliis miuei*al is frequently accompanied by 
forxic oxide. 


M. J. S. 
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Gold from Vancouver Island and West Africa. 

By F. WiiJiiij (Jabrbiich fur Mniomlofifio, LS/JS, 21 fc). 

TrtJis hpcciracn from Yniiconvor Island is a crystal al)t)nfc 7 nim. 
weighing 20’7 grams and having ilio form of a rhomhio dodccaliodroii 
(oo O) prismalically elongated in the direction of one of its axes, as lu a 
specimen from the Ui*al described by G. Itosc. Sp. gr. 18*5 at 22‘', 
Its analysis gave — 

O-old, Silver. Copper. Iron. 

01*86 6*63 1*00 0*51 = 100 

No mcrcuTy, load, or other metals were found in it. 

The spedmons fi-omWest Afdca, analysed by K. Wibol, consisted — 
a. Of gold in gniins ; 7;. Of gold-dust; e. Of gold obtained by wiisliing 
from a flesh-coloured clay in the iieighbonrhootl of Klmina. 

a. h, c. 

Gold 8040 8? 01 07*23 06*40 02*03" 07*81 

Silver 10*07 11*40 2*77 3*60 5*82 2*10 

Copper.. 0*r>3 0*60 — — 2*15 — 

100*00 100*00 100*00 100-00 100*00 100.00 
Sp. gr. . . 14'G3 16*20 

Other specimens of West AMcan gold containing 4*15 and 25 p.o. of 
copper, and variable quantities of 2 dnc, tin, and letwl, worn found to bo 
adulterated with brass. 

IT. W, 


Notices on Uranium Minerals. By A. Wwisbaoii 
(J alu'buch fiir Mineralogio, 1873, 20(»— 31 t). 

The first of those notices contains analyses by Wiiddcr of a nranium 
ore from Schiioeberg, oconning in beautiful egg-yclIow capillaty 
crystals, of sp. gr. 3*87. Those analyses show that the mirioral is 
identical with nranotil from Wolseudorf iu Bavaria, analysed l)y 
Boricky (ftMucIt, 1870, 780). 


From Wolsondorf, 
Oorifky, 


SiOj 13-78 

PsOb 0-45 

PsOj CG'75 

A1A,FoA . • . . 0-61 

OaO 6-27 

HsO 12-67 


90-43 


From Mclmi‘<‘l)Opg, 
WoiHbach, 


J3-02 


63*1)3 

(52-H.t 

3*03 

2-H8 

5*13 

f)-'W 

14*55 

13-79 

90*66 

99-18 


These analyses lead to the formula IJiOj.Si02 + 

Aecordiug to v. Zophat-ovioli, tlio iieoillcs of m-iMiolil from WGIhi'H- 
ebrff aie rUoinl)i(^ and oxliiWt tUo comliination ool’, oof> oo . wL^oo . Tlio 
angle ooP ; ooP is approadmatoly 1(54°. Sp. gr, 35, 
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Tlio second notice contains dosci*iplions of tlio n)moi*als — 


Tx’ogoj'ito oUjOi . As^O, + I2TI2O. 

WaliDnrgin SBijOi . As^O, + ♦ AS2O0 + lOHaO. 

Zeunorito CtiO . 2U2O1 . AsaOs 4- 811 * 0 . 

Urauospinite OaO . 2Ua0j.As205 + 8H2O. 


Uranospliserito .... BiaOj . UaOj + EPO. 

from the “ White Hart ” mine, near Sclinccbei^g, the analyses of which 
have already been given in the present volume (p. GOG). 

Troyerite forms Icmon-yellow nionoclinic crysials, scaly by pre- 
dominance of tho clinopinacoid, beai'ing a general resemblance to tho 
ciystals of honlandite, and, like tho latter, having a nacreous lustre on 
the clinopinacoid faces. 

Walimrghi is mostly lemon-yellow, honey-yellow, or wax-yellow, 
sometimes however straw-yellow. The crystals have the character of 
the ordinaiy ciystallisatiou of gypsum. The most highly developed 
faces are, as in trogoiite, those of the clinopinacoid, but they have mi 
adamantine rather than a nacinous lustre. Tho projecting summits of 
tho crystals aro often seiTated. 

Ztiiinerife forms omorald-greeu or ap])le-grcen quadratic crystals, of 
pyramidal, tabular, or scaly cliaractex*, consisting of tho prism, the base, 
and a very acute pyramid, Tho liiisal faces have a nacreous Insl re, iuicl 
con’ospond with the direction of a perfect cleavage. Zouneriie is, 
iboroforo, not only analogous in chemical composition to ordinary 
copper-umiiuin mica (borboinitc), but likewise isomoi*})hous and iso- 
clastio with it. The two minerals arc, iutleod, docoptively similar to 
one another in appearance. 

TImaoH})uiU& forms siskin-green scaly crysials Iniving a square or 
rcctangulai* transverse section ; their optical characters show that they 
belong to the rhombic system. Tho cleavago-idanes run pawillol to the 
])laue of the sojiles, and notwithstanding the poifection of* the ok'avago, 
they exhibit but little tcuidency tt» lumivous lustre. Umnospiiute pro- 
bably belongs also to ilio fanuly of tho uranium micas, being indeed 
the arsonjito analogous to limiMirauifi* (autum*t(*). 

Unfiiufip/in*nif forms oraiig(*-yellow or egg-ycOlow nodules, roughly or 
finely driisy, ami having a dull or faint satiny lustiv. Uiulor tho 
mieroscopo tho driisy surface resolves itself inh) an aggregate of 
acutely pywiniidal eryslals, sticking out From the noilulos like tho 
bristles of a hedge-hog. 'fhe finetured surfaeo oxhibils a fatty lusir<*, 
and a concenti*ic*ally scaly stvu('ture. 

All five species are somewhat ligli tor-coloured when pnlveristul, and 
aTO iutennediato in hardness between gypsum and cal(JSi)ar. Their 
specilic gravities, aoeordiug to the mean of seveiul deterniinatious at 0 
aro — 

Tnigorito. Walpurgiu. £Scuiicrlic. Urauospiuito. Unuios}»ha>rito. 

3*23 r>G4. 3-53 3-45 G-;JG 

Ti\)gcrito Lq thoroforo tho lightest, ami uranosplnurilo tho heaviest of 
tbc live. 

With regard b) suea»ssiou in time, waljiurgin ami tiHr'erile ajipear tt> 
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be tbe oldest forinations, then follows nranoaphjoi'itc, thou zounerito, 
and lastly nranospinite. Woisbaoh has also oh&ci*votl a wp^nlar aggre- 
gation between trogorito and zounerito, the base of iho latter running 
parallel to the olinopinacoid of the former, and a transverse axis of tho 
latter to the pi*incipal axis of the formor. Zounerito lihowiso aggregates 
regularly with nranospinite in the manner observed by Breithanpi, in 
aggregates of the two well-known uranium micas, torbomite and 
autunite. H, W. 


Lime Uranite in tlxe FbLOsphorite of Carceres. 

By F. WiBEL (Jahrbuch fur Mineralogie, 1873,242 — 244). 

This phosphorite, which occurs in the range of mountains separating 
the Spanish province of Carceros Irom Portugal, exhibits, for tho most 
part, tho appearance of the ordinary Ebtrcmadnra phosphorite, but is 
less coloured and mostly quite white. Feiric hydrate and dendrites of 
manganese oxide occur in it here and there, also druses of quartz 
crystels and numerous tabular crystals of apatiio (OP.oo P. ooP2), 
several centimclei*s broad. Lime uranite occurs sparingly but in 
distinct ciystallme tablets, exhibiting the ordinary quadratic combi- 
nation oP.P. ooP, seldom isolated, mostly gi'onped together in the phos- 
phorite mass, or at the surfaces of the apatite crystals. Their colour 
varies between tbe characteristic yellow-green of tho mineral and a 
bright grass- or omerald-groen. 

The occurrence of a uranium mineral in this phosphorite shows that 
it is of purely inorgauic origin : for uranium has never yot been found 
in organisms or their products of decomposition, and the supposition of 
a subsequent infiltration of uranium salts into the pi*oviously formed 
phosphorite is inconsistent with tho mode of occurrence of the limc- 
imanito as above desaibed. On the other hand orystallino rocks arc 
known to contain, not only phosphoric add, but also uranium in small 
quantities, as shown by tho previously known occuiTcncc of limo 
uranite in those rocks, and by the recently observed oocuiTOiico of 
ni'anophano in tho granite of Bohiiaoh in Lowoi' Silesia. 

11. W. 


CompositiozL and Formation of Azniite. 

By F. ‘WiBEL (Jahrbuch fur Minewdogio, 1873, 243—251). 

Nearly all the published analyses of azurito indicato a (liHoronct' 
between tlie actual composition of tho mineral and that which it bhoiild 
have in accordance with tho formuhir — 

Cu^OiO? + H*0, or 3CuO.2C0i + IPO, 

viz., 69’2 p.e. OuO, 25-6 CO3, and 5*2 H 2 O, the carbonic anhydrido 
found being less than the calculated amount by 0*1 to 1*66 p.c., and tho 
water in excess of tho calculated quantity by 0'24» to 1*28 p.c. A 
specimen of massive-crystalline azurito from Siberia, freed as com- 
pletely as possible from ganguo and admixed malachite, carefully dried 
over sulphuric acid and at 100°, gave by analysis, after doduotion of 
4*06 p.c, insoluble admixtures (feme oxide, silica, &c.), 00*21 p.c. 
CuO, 24*26 OOi, and 6*08 water. This result, like tliat of all ju-ovious 
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aualysGS, indicates a composition intonnediafo Letwoeix tliat of azuritc 
and that of malachite, 20ii0,00j + H^O (t'l’O p.c. CuO, 19*S) COj, 
8'2 H 2 O), and loads to the supposition that aziirito may bo^ forinod 
from malachite by abstraction of water and addition of cai*boiiic anhy- 
dride, a supposition fui*tbei* suggested by the fact that azuritc and 
malachite almost invariably occur together. 

That azuritc may actually be formed from malachite in this manner 
is shown by the following experiment. Small pieces of marble wero 
introduced, together with a modox’atoly strong solution of cupric 
sulphate, into a tube of Bohemian glass, which was then scaled and 
heated to 1 50° — 190° for about 24 hours. On removing tho tube fi*ora 
the air-bath, the liquid was found to be completely decolorised, and the 
lumps of marble were covered with a crust of malachite of a line gi'oon 
colour. This indeed is a well known result. But further, on setting 
the tube aside, still closed, and at the temperaturo of thc^ air, small 
crystals of gypsnm began to separate after about a woek, thoir quantity 
continually increasing for soveiul weeks more, whilo at tho flame time 
tho liquid almost entirely disappeared, andthegi'ocn cnist of malachite 
on the marble became dotted with small dark blue nodules, winch gi*a- 
dually increased till they formed in &omepai*ts a compact coating. On 
opening tho tube {iftor about three-quarters of a year, no tension was 
found inside. The dai'k blue substance was easily recognised as a 
coppoi’ cai’bonato, but no quantitative analysis was made of it, on 
account of the dilficnlty of obtaining it in suiiieiont quantity free fi*om 
the malachite to which it adhered ; but ibo dark blue colour and tbo 
crystalline chai-actor of tho nodiilos*" afEoi’dod suJBBciont proof that they 
consisted of azniite. 

Tho mode of action in this experiment is easily nndopfltood, Tho 
mutual action of the calcium carbonate and copper sulphate at a high 
temperature produces copper oarhonato (malachite), calcium aulphaio 
and carbonic anbydrido. Tho calcium flulpliaio is at first hold in 
solution, not as gypsnm but as auhydvito ; othorwisc it would (‘ryatul- 
lise out as gypsum cither during tlic beating of the tube, or at all events 
during cooling, especially as its quantity is somewhat confliderable ; 
since, however, tho actual sepamtion of tho gy])sum ifl very gi*adiial, 
wo must suppose ihai it is slowly fonmed after cooling by coinbinatiou 
of tho anhydrite willi wat(‘r. 

The lirst stage of the process above desciibod may jiccordingly l>o 
ropi'csentod by the e(piation, 

20uSOi + 20 aC 03 + H.O = Ca,00»jr,0 + 2CaSOi + OO 4 . 

Mahwhito. Aiiliydrile. 

As soon as the tube cools, tho anhydrite begins to bo transfonnoil 
into gypsum by assumption of water, whieb it ultimately takcH fwnu 

* A *<imilar result Tvas obtained some years aj;o by l)cbn»y Chemh^ 

1850, 211), vrlio cuclosod lumps of oluuk, togetluu* wiili solid euprie mimto inicl 
waler, in a soalod iubo, and found that, on leaving tho tube to itselJ at the ovtlimiry 
teiniK'ralure, the chalk bccamo covon‘d with a gi'ocn oinisl of banic cupnc mtrnio, on 
whicli blue cpyHlallino nodules of aziirito gradiuiUy formed. The (iirbonic iinli,>dritlt» 
in the iuhe evolved by the dooonipoHiliou of the chalk exbibiteil a pn'Bs.ire of ihrci' 
to four atmosphcMt's 
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tho malaohite, this Initoi* compound at iho bumo time uI)Horlntis' civrbouiu 
anhydride which is prchout iu u siide of ingfli tciihion, tho liual result 
being tho couvorbiou of tho muhichito into azui-itu — 

8(CujC0i.H,0) + COj - H,0 = 2(0uAO, + H,0). 

Makbchito. Aziuiic. 

Tliis modo of formation of aztirite may bo ilins expressed : Amrifi* k 
formed from malachite at ordinanj temi)emtures hy adkhtUm of carbonic 
anhydride and aht^fiaitlon of luaftr, in itnbonoe of carbonic anhydride of 
Itif/h tcubion and a dihydiatimj ayint. 

Tlio as&umijtion that native iizuritc is formed in this manner appears 
at first sight somewhat in discordance with tho liictthat pseudommphs 
of malaohite after aasnntc arc t)f ireqnent occummee, whereas pseudo- 
morphs of aznrito after malaeliite are never found. But the fonnatiou 
of malaclute from azurite by addition of water and abhti*sietit>n of car- 
bonic aeid-— which undoubtedly tivkes place — by no means precludes tbo 
possible formation of aznrito fioni malacliiio nmler dillbrojit external 
conditions ; and on tho other hand the non-occniToncc of ])sondomorphs 
of aznrito after malachito is snificioiitly accounted for by the raiity of 
crystals of the latter mineral. 

H. W. 


OaMaxite and Iieadhillite. By H. Laspktues 
(Jahrbnoh fdr Minemlogie, 1873, 292 — 296). 

This is a oriticism^qf tho paper by Berti'and (p. 481 of this volume) 
“ On a new localitj^'of Leadliillitc/’ wherein Bortrand suggests that 
the hydrated &ulpliato-cai‘bonate of lead fiom IgJesias in Hardin iji, 
described by Laspeyies under the name of Maxite, is proUibly nothing 
but leadhillite Stored by assumption of water. Iliis view is based 
upon the similarity of the two minerals in their physical, and especially 
in their oi)tical properties, and upon the &up 2 )Osed near agreement of 
their cliemical composition. 

Lasj)eyros, on the other hand, still maintaiJis the oxislt'nce ofimwcito 
as a distinct mineral siK*cics, and |M)inib out, iu sujiport of this 
view(l): That the near agreement of maxile and leadhilliic iu 
their optical properties, consistiug in tho fact I hat botli ihi^so 
minerals Lave negative double refraction, and a small angle of tlio 
optic axes, which is smaller for red than for blue light (/><r)> 
quite consistent with thoii* existence as distinct stKicics, inasuuich as 
other load-compounds are likewise optically neg«itivo (c//., ccriissito 
and lead acetate), have y < v lead acetate and angh'sile), and 
have thcii* optic axes inclined at a small angle (/ //., cerussito). Other 
lead salts likewise exhibit nearly equal haidness, peifect Irausjiareucy 
and freedom from colour, an adamautiuo fatty lustra on their fractured 
surfaces, and an adamantine nacreous lustre on their clcavage-faces of 
the first order. With regard to denf.ity, that of niuxite, 6*87, is con- 
siderably higher than tliat of the Scotch leadhillite, which averages 
6*35. Now Bertrand found tho density of his siqiposed leadhillite 
from Tglesias to bo 0*60, the doterinination being nmdo upon opaque, 
and therefore altered specimons ; ho attributes tlio higher density to 
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tlio addition of water, and supposes that tho same alteration Las taken 
place to a greater extent in niaxite. But this addition of water should 
rather diminish than increase tlie density of tho mineral; and the 
greater density of maxito must be attributed rather to tho higher pro- 
pox*tion of sulphuric anhydiide and load oxide, and the lower proportion 
of carbonic anhydride which it contains. 

Further the alleged near agi'eomont of maxito and leadhUlite in 
chemical composition is more apparent than real. Analysis gives 
indeed — 

PbO. CO2. SO3. II2O. 

ForMaxite 81-912 8*082 8*140 1*806 

„ Leadliillite (Scotch) 80*800 11*950 7*250 — 

Difference .. + 1*112 - 3*808 + 0*890 - 1*800 p.c. 

and those differences become still more apparent on writing tlio for- 
mula of maxiie (l 8 rbO. 9 OO 3 . 5 SO 3 + SBLaO) and tliat of Icadln'llite 
( 4 PbO. 3 CO 2 .lSO 3 ), with equal numbers of molecules of load oxide; 
they then become — 

^ ^ rt^ Trr yN 



PbO. 

CO 2 . 

BO 4 . 

II 3 O. 

Maxite 

36 

18 

10 

10 

Loadhillito . . . 

36 

27 

9 

— 

DifTeronce . . . 

0 

- 0 

+ 1 

+ 10 


From these differences of density and chemical composition, Iiaspojnros 
maintains tho corrcctaoioss of hib original concdnwion its to tho oxistemeo 
of maxite as a mineral species distinct fi’oni tho loadhillito of Scotland; 
and ho infers that tho so- called Icadhillitc from Iglesias is not a load- 
hillito more or less altered by hydiutiou, but a mixture of ti*ue leadhilliLo 
with maxite. 

H. W. 


On the Later Montebrasite of Des Cloizeanx: (Hebronite). 

By F. V. Koimiijuij (Jalu+uch fur Mineralogie, 1873, 317). 

The author, considering lluit tlici'o Ls some eoufusion in tho use of t.he 
nnnio montobrabite, now a]»plied by Dos Oloizc*aax to tho hydrated 
lithio-aluminic lluophospliate occurring at JVIout(*bras, and at lU'biDn in 
tlie State of Maine (boe p. 793 of last volume), pr()])oses to discard this 
name altogether and desigmite tho mineral in question as Hebronite. 
Ho has examined more particuhudy a specimen of hebronite IVom 
Auburn in Maine. This varit‘ty colours tho blowpipe HtiH>ngIy I’cdtlisli- 
yellow, tlio red colour of thelitliiuin being alicretl by tho small quantity 
of sodium coiiiainod iu the mineiul. I'lio hebronite of Auburn, and 
also that of raids in Maine, oxliihit a rather strong greyish pliospho- 
resconco when heated. The speoilic gravity of the Aubm-n hebronite is 
J. Its analysis gave — 

PaOfi. AI 3 O 3 . Li. Ka. F. IT 3 O. 

49*00 37*00 3*41 0*79 5*50 4*50 = 100*2:5 

agreeing with tho formula — 

3(Ab0..P30.,) + liifiF. + 21 Id). 



IIU 


ABSTRACTS OF OHEMIOAIi PAPERS. 


V. Kobell regards hobrointo, not as an ainblygonito in oonrso of 
alteration, bnt as an independent species. The liobronito of JFebron 
and of Anbam is acconmaiiiod by rcddisli lithia-mica. 

H, W. 


A Cobaltiferous Magnesium Sulpliate. By F. iN’rEss 
(Jabibucb fiir Minoralogio, 1873, 318). 

The mineral cabinet of tbe "University of Wurzburg contains a senes 
of minerals named “ zinc-vitriol,” and bearing a remarkable resem- 
blanoo to sulphate of magnesium. They are aggregates of silky needles 
and poHions of stalaetitos, said to Lave been obtained from Sohemnitz 
and Herrengrund. The moan of several analyses of those crystals 


gave — 








Walcr Remainder 

SOj. MgO. 

CoO. 

MnO. 

CuO. 

at ISC'*, of tho walcr. 

82’66 15-57 

Or: 

0^44 

0‘42 

0-48 

42*83 7-70 = 100 

MgSO|. 

OoS04« 

MnSOi. 

CoSO,. 

HaO. 

46-71 

0*00 

0’80 

0-96 

50*54 = 100 


The mineral from Herrengrund analysed by Nicss forms stalactites 
about 6 centimeters long, pale red amd translucent within, coaled 
externally with a nearly white or applo-groen film. Tho entire stalac- 
tite cleaves continuously in one direction, showing that it consisls of 
a single individual. 

H. W. 


On some Belgian Minerals. By L. be Koninck 
(Jahrbuch fiir Miueralogie, 1873, 31 i)). 

1. Bornite or Peacock copper-oro occurs in quariz veins in the 
neighbourhood of Vicilni-Sdm. Its analysis led to the fonuula 
CusFeSi. — 2. Garnet occurs in a damouvitc niica-slaio in tho n(Mgli- 
bourhood of Rahn-Ohatcau. The garnets are small, usually erystailisod 
in dodecahedrons, and aro easily loosened frtnn the rock. Tla^y belong 
to the modification known as f( 2 H*Siiarf!n, and contain 37 p.e. Tnang:nu)us 
oxide. This is so far remarkable in n ciyslallographio point of view, 
that tho so-callcd spossartin has either the foi’in 2U2 or 202 . oo (). 

ir. w. 


Analysis of Pennine from Rympfisobwang. By P. v. Hamm 
(Jahrbuch fiir Minoitilogie, 1873, 320). 

The analysis, performed in E, Ludw-ig’s labomtory, gave — 

SiOg. AI2O3. FC2O3. FoO. MgO. OaO, II..O. 

33*71 12*55 2*74 3*40 34*70 0*G0 12*27 = 100‘03 

The chief interest of tho analysis consists in tho demonstration of 
tho presence of iron in two stages of oxidation. 


11. W. 
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Aphrosidexite. By P. Niess 
(J ahrbuch fiir Mineralogio, 1873, 320). 

This mineral, from the “ Gelcgonboit *’ mine near Dillenburg, was 
analysed in 1847 by P. Sandbergor, wlio calculated all the iron con- 
tained in it as monoxide. A recent analysis by Nioss of a specimen 
from Weilbnrg gave the result (1), which calculated to 100 parts, 
omitting the calcium carbonate, as an impurity, gives (2) — 

SiOo. AI2O3 S’e^Oa. PoO. MgO. CaO. CO3. HsO. 

(1.) 23*67 24*26 8^17 29*41 1*75 1*28 1*01 8*83 = 98*38 

(2.) 24-63 25*25 8*50 30*61 1-82 — — 9*19 100 

The older analysis by Sandborger and the recent one by Kiess, differ 
so widely that no admissible formula for the minernl can be deduced 
from them. The composition of other minerals designated by different 
authors as “ aphrosiderito ” or as “ resembling aphrosiderite,” cannot 
be discussed, on account of incomplete determination of the state of 
oxidation of the iron contained in them. Those in which the monoxide 
and sesquioxide were separately determined are specifically differont 
from aphrosiderite. On the other hand, it is probable that aphro- 
siderite is identical with Brcithauxjt’s thuringitc. 

Prom a recent communication by Sandboi-gcr, it appears that aphro- 
siderito occurs in the All Saints ” mine at Weilbnrg. 

H. W. 


The Basalts of Styria, By G-. IlKTonj 
(Jahrbuch fiir Mineitilogie, 1873, 821). 

Near the watering place of Qleiohcnberg, basaltic rocks rise out of tlio 
tertiary deposits. One of these basalts near Woitondorf, 2J miles fi*om 
Graz, is partially disintegrated, has a bluish-grey colour, a umroi*mly 
dense texture, aud exhibits under the microscope crystals of felspar and 
olivine. Anothei- basalt occure in tlic mioceno deposits near tlie village 
of EDiooh, Here a dense basalt and basaltic tufa ai*e found in alltumaio 
layers, while above them is a basaltic binocia consisting of fwiginciits 
of a porous spongy rock, cememted by a red-brown wtudco-likti mass. 

01' the following analyses ; (1) is of the bawdt of Weitoiidorf ; (2) of 
the dense basalt of Kloch ; (3) of the B}>ongy porous mass (Iwisallic 
lava) of Kloch. The moan results of analysis are — 



SiOs. 

TiOg. 

J?A. 

.UA 


FoO. 

CaO. 

MgO. 

K3O. 

ISfagO 

HgO. 


(1.) 

64 -08 

I'll 

tltbCO 

IG'39 

11 -02 

4*18 

4^91 

irac*o 

2*31 

1*96 

3*61 

« 100 *50 



1*83 

iiCa 

UO? 

10 -oi 

3*90 

g*33 

3*10 

3*35 

10*62 

4*33 

«100 *30 

(3.) 

44-16 


0*83 

IS -41 

20-86 


4-6J. 

8*66 

0*31 

4*48 


= 99*97 


The first two of these rocks are remarkable for their small amouuls 
of lime and magnesia. 

The examination of thin sections of the Woitondorf basalt shows 
that its mass is chiefly made up of right-angled Ibrms of felspar crossing 
one another in varions directions, and accompanied by eryslals of 












IIIG 


ABSTRACTS OF oniMlOAL PAPKRS. 


oUvino ami ^rjuiul(*s of mjijnfiu'iic ii-oti ore, also by miuhII bmwu crysbilH 
and aleiider ntHulloR, ])rol)nl)ly of aiififito. lioi.ween iheae lelMj»».rH may 
bo ron)guis(‘(l, an aiuorplioas colourlcHH f^n)U!ul-maHH. Tlu» olivine 
cryaiiils have a deep boti«Je-greon coloiu*, and art* vt*i*y puri* and fivali. 
This basalt may in faut bo doHorlbcd iis a rolapatlne i)aKalt, having 
a vitreous ground-mass, and Cor its cliiof consUtnents one of i.lu» more 
siliceous fols})ars. 

The dense basalt of Klocli differs from that of Weitoudorf, not only 
in cboinioal (ioiuposition, but also by its niineralogical couslitutiou, as 
shown by microscopic examination, a])pea.i*ing as an even -grained niix- 
tiu‘0 of a colourless strongly don blo-relracting substanee, niih aiu^patjuo 
substance cticlosiug numerous cryslals, some of wbi(‘h arc* visible to 
tlio nalvod eye. These cTysbils exhibit under tlu* polarising niu*r >s(jo[>o 
the iinost colours of tliiii plates, and a tiistinel. polysyullniie struetiire 
in sections perpendicular to the tabular fatjes. Ni*ilh(*r augiie nor 
olivine crystals arc imi'ceptiblo in the granular mass, which howtivor 
coutainB groups of slender noodles, possibly of apatite, 

Jl. W, 

Occurrence of Zeolites in the Basalt of the Liznperichkopf at 
Asbach, By A, Wjoiss (Jahrbueh fur Minerah»gie, l87Jj, Jili)). 

The cavities of this basalt contain phillipsito, natrolito, and ajjo^diylliU', 
also pootolito as a product of decomposition, and ealcspar. The phil- 
lipaitc is of unusual size, almost equal to that of harmoionu*; ihe 
apophyllito, for the most part rare in Itlionish basalts, is ve»*y clear, 
coloniicss or brownish, and has the tabular clumietm* of the l<’nssa 
valley crystals in the coinbinatioii oP . P , oo oo . These minei’als 
often occur together in the same cavity, and in that ejisc llu‘ir sncccs- 
siou in age ctni ho easily tnieed. Of tlu* throe zeolites, phillipsite is 
always the oldest ; then follows xuitrolite, llu*n apo))hylli<e soin(*tinu»H 
tmversed hy natrolito. Small brown crystals ol* calcsj)ar arc* inibt‘dd(*d 
in the phillipsite. The eoiu’so of tlH3 secondary zeolite forniuliion may 
be easily tracjc*d, the cavity bc'ing in the lirst placM* lini*d with a zone* of 
porous d(*eoinposod basalt, distiiu'tly S(*pa.rnted froni tlu* nndc*(*oinpt>S(*d 
iwk. Tliis zone* of decjom posit ion is easily h(‘(‘n to he* eonneeltui with 
tiio sccjondary formal ioii of miiieiuls, tli(3 zeolite's having )»luinly 
originated from a poriie^n <jf Ihe basaltic mass, Apophyllite', I ho me>st 
sedublo of tho ze3e)liios, luis been t.lu» last to sc'juirato in the crystalline 
form. 11. W. 

Analysis of Bclogite from Eibiswald in Styxia. 

By J. Mautiinku (Jahrbueh fCu* Min(*rale>gie, IH?;}, 

This rode consists of a granular mixture of garnets ompliaeite, liorn- 
blende, and a small qujuitity of quai'tz. The gjiruet euelost's initionils 
of various kinds which are gi'onpod round tho cc'utrc of thei cTystals. 
Tho following analysis (tho first tbit has lioou made of oclogite) is by 
IS. Ludwig 

Bi(V AlaOa. FcaOa. MgO. OaO. Nu-O. KaO, 

50-13 14-37 13*0ii «>M^> 12*85 2-35 0-U«SH)-32 

II. W. 
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Methylene Acetochloride. lly L. IIi-^nry 
(D oiii. Cboui. (ks. Ber., vi, 7o0 — 7 lit). 

OaLOinsna wna pnssod into ooobnl nc*cia1iO indil liycliwhlovic 

acid was evolved iu coiiHidcrablo quniitiiy ; llio [mxliicl now yicldixl it 
poriioii pas'-mjy over Leiween lOO” and J2()', and iliin, dried 

and siiliiniitod to fraoliontition, yielded Moniylcno aot forhhntft^, 

on,/ 

^C.IEA. 

Mcthjjh^Hr arrftH'Jtlontii* is n (‘olonrlchs li<|nid, havincf a poncindiiif^ 
and suffocating odour and n Imrniiig It has a Hpccific gra\ily 

of l*ll)-!>o, and a vapour-dcnHily of* 7i\ ih Insolnblc in water, soluble* in 
alcobol or eiluT, and boils at LIf> — IHJ . ft* is dc'coinposed I)}'' wai(*r 
or alkalis, with Ibrinatiou ed* bydrochloric acid, acellcacid, and pmlmbly 
forniie aldcbydo. SulplniiMC a<‘id de<*oin])oses it, bydrocblorio acid 
being evolved, au<l a sidpbo-aeid ed' inetbyleiu* (probably Cllj(lIS()i)*) 
bt‘ing Ibrnnd. \Vb<*n tliH aedd in disidlid with water, il* apjiears to 
yield forTnic aldehyde en* a pedynierieU' of ibis substaneus Wlieni 
moibyleuie acedo-ehloride is warmed with aU'obolic ]>oiassium aendaie, 
it yiolelH methylene diaenda to ; and when it is treat exl wilb pedassium 
snlpbocyanate a violent ivnedieui takes place, a sitbslane'o whicli fuis 

cm 

tbo compoHition, 011^ being lu’cdwddy formed. Ammonia 

^ejuh 

anel aniline react on inethyleno iw^etoclilondo, a])paronfIy fe>rinlng 
nudh^Ieiui bases. 

The) autbem hopes to ein]doy molhylone ncidex'liloriele e'xtensivoly in 
syntboiical rosea reliefs, anel he is at pi*e*sont emgagexl in sfuelying its 
action on «iineM'lb;yI, wliiedi sliendel yield prinnu'y pi^eipyl alcohol. 

Mfflu/l c/e/omcf C)H >,(^11 CIO,, was eddaineMl l>y passing hydro- 
chloric aedd into a seilutiem e»l monoedilonmedic aedel in inedhylie* ale*cdied- 
It is a ne*utnd e'ohmricss liejuid liaviug a agre‘<*ahk otleiur, it 

henls at 12ti®'--liJ7 , has a specilic ginvity of 1‘2"2 at If/, and a vaponr- 
density of Ji*7I, Water de)es not elissoho it, anel it is oil hen’ not 
(lcee)in|)e)seel l)y tbis liejuiel or eUH‘e)mpe)seel ve^ry shiwly. Anilino does 
not act on it at ortUiiary tempemture*s, utiel when it is alle>weel te> 
remain feir some time in eontae't with ajumonai, it yitdels clde>i‘ae*ct- 
aniido. Sulphuric aeiel tloos not ot\iiso tlio Jiheiution oC hyihocliloric 
acid from it. 

Wleen methyl formate is iiveded with clileudno, an onerge‘tie reaction 
takes place, a snbstauco boiling at about lOO'’ Iwing formoel ; this tbo 

author cemsielors to bo m^lhyUmi JormchhrUe^ OJl^ , and bo 

xino, 

cemsieh'rs it probable tliat m<dh;^1 cldowarlxmale is also fornuMl. 

The autlmr intenels to study tbo action of cblenduo on tlie ah’ediols, 
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adds, and ethers of the feitty senes, and he considers that the action of 
chlorine on alcohol is not merely a dehydrogenation, but that a com- 

pound, CH 3 — 0 H< , is first formed, and that this splits np into 

^HO 

aldehyde and hydrochloric acid. By treating isopropyl ether with 
chlorine, he hopes to obtain chlorinated derivatives of the unknown 
glycol, CH 8 —C(HO) 2 —CHs. ^ ^ 


Preparation of Ethylene and of Ethylene Bromide. By 
E. Brlbnmeyer and H. Buntb (Ann. Ohem. Pharm., clxviii, 

64r-66). 

The authors prepare ethylene by heating 25 grams of alcohol with 150 
grams of sulphuric acid, a mixture of equal parts of alcohol and sul- 
phuric acid being gradually added as soon as the action slackens. 
Ethylene bromide was prepared by passing the gas throngh a long 
inclined tube half filled with bromine and kept cool. By operating as 
described, it is easy to prepare 1000—1100 grams of the bromide in 
seven hours. 

T. B. 


Production of Methyl Alcohol by the Distillation of Dry 
Calcium Formate. By C. Priedel and B. D* Silva (Compt. 
rend., Ixxvi, 1545). 

The authors point out that previous to the paper by Lieben and 
Patemo (Anv. Ghent, u, Pftami., oxlvii, 298), they had announced the 
same results (Bull, 80 c, Ckim, [2], xix, 481). In this paper they give 
full details of their mode of proceeding. 

B. j. a. 


Derivatives of Normal Propyl Alcohol. By H. Rohmer 
(Dent. Chem. Ges, Ber,, vi, 784 — 78(5). 

Normal propyl mercaptan was obtained by digesting normal propyl 
bromide with an alcohohc solution of potassium sulphydrate, distilling 
the product, and adding water to the distillate. Under these circum- 
stances the mercaptan is precipitated as a colouiless mobile fiuid, 
having the odour which is characteristic of mercaptans. It boils at 
67® — ^68®, is not quite insoluble in water, and it unites with freshly 
precipitated mercuric oxide, forming the mercaptide (C 3 H 7 S) 2 Hg, 
which crystallises in shining leafiets melting at 68 ®. 

Normal J^opyl-dimlphoGOA^'honiG Acid . — ^The potassium salt of this 
acid was obtained in shining yellow needles by adding carbon disulphide 
to a solution of ]^tassium hydrate in normal propyl alcohol, and crystal- 
lising the yellowish mass which is deposited. The addition of an acid 
to the potaasimn salt causes the separation of free propyl disulpho- 
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carbonic acid in the form of an oil, which soon nndergoes decom- 
position. 

Trijpropyl Bkiret — ^Attempts to prepare normal propyl cyanate by 
the action of the iodide or bromide on silver cyanate were nnsuccessfnl, 
bnt when a mixture of potassium propylsulphate and potassium cyanate 
was distilled, propylene was given off and a yellowish solid distillate 
was obtained, which, after crystallisation from alcohol, was foxind to 
be tnpro;pyl biuret^ CO'N 2 ( 0 i'H.^)sCOl^B. 2 • 

Tetrojproj^ylamnwmum Iodide and Teirapropylvmmmimm Sydniip. 
— By digesting normal propyl iodide with alcoholic ammonia, again 
treating the mixed bases so formed with propyl iodide, distilling off 
the excess of propyl iodide, and adding soda to a solution of the pro- 
duct, tetrapropylammoninm iodide was separated in the solid state. It 
crystallises in beautiful white prisms. The iodine in this compound 
was replaced by chlorine when it was digested with silver chloride, 
and on adding platinum chloride, a red crystalline salt was deposited 
having the composition [(C3H7)4N01]3PbCl4. When tetrapropylam- 
monium iodide is treated with silver hydrate, the base ( 03 H 7 ) 4 S'.OH 
is liberated. It forms a deliquescent mass which absorbs carbonic 
acid from the air. It is not decomposed at 100®, but at a higher 
temperature it is decomposed into propylene, tripropylamine, and 
ammonia. 

The platinum salt of tripropylamine ciystallises in brick-red leaflets, 
less soluble in water than in alcohol or ether. 

The author intends to study the properties of free tripropylamine, 
propylic mustard oil, and other derivatives of noimal pi*opyl alcohol. 

T. B. 


Preparation of Trimethyl Carbinol. By A. Butubeow 
(A nn. Ohem. Pharm., clxviii, 143 — 144). 

This body is, according to Linnemaun, conveniently prepared by the 
action of isobutyl iodide and acetic acid on silver oxide. But by 
following strictly Linnemann’s directions, as well as by changing the 
conditions, Butlerow always obtained a mixture of trimethyl caibinol 
and isobutyl alcohol. 

0. S. 


Formation of Glycerin firom Propylene. 

By 0. Peibdbl and R. D. Silva (Compt. rend., Ixxvi, 1594 — 1598). 

To remove the objection urged by Berthelot against their synthesis of 
glycerin (this Journal [2], x, 399), that the propylene employed being 
prepared from allyl iodide was itself derived from glycerin, the authors 
have repeated their experiments with propylene prepared by dehydrar- 
tion of isopropyl alcohol, of which they had obtained a considerable 
quantity, as by-product, in the preparation of pinacone from acetone. 
The 1 ‘esults obtained are entirely confirmatory of those previously pub- 
lished, and thus establish beyond doubt that it is possible to synthesize 
glycerin from its elements. 

Jn the preparation of propylene from isopropyl alcohol, the authors 
recommend the use of fused zinc chloride as dehydrating agent, the 



1120 


ABSTRACTS OF OHEMIOAI, PAPERS. 


mixtxire of alcohol with (about 2*5 times (?) its weight of) the chlo- 
ride beiug left to itself 24 hours and then heated on a sand-bath, when 
a regular evolution of gas takes place. The gas is in great part absorbed 
by a concentrated aqueous solution of iodine chloride, with production of 
propylene iodochloride, of which a fiiir yield is obtained ; thus 250 grams 
alcohol and 650 grams zinc chloride gave 250 grams propylene iodo- 
chloride. To convert the iodo- chloride into propylene chloride it was 
acted upon by chlorine in presence of water, the passage of the gas being 
cr>ntinucd until the separated iodine was redissolved as iodine chloride ; 
it appears that in this way mere traces only of more highly chlori- 
nated products are formed. The purified propylene chloride was next 
heated with dry iodine cbloride in sealed tubes to 140° ; after 8 hours’ 
digestion the tubes were opened and the hydrochloric acid allowed to 
escape, then closed and again heated for eight hours. The separated 
iodine was removed by passing chloiine through the tube-contents 
mixed with water until solution was effected ; the oil was then decanted, 
and, after drying, submitted to fractional distillation and split up into 
a number of fractions weighing together 146 grams, of which only 18*8 
grams boiled at 150° — 160°. Analysis shewed that probably nearly 
one-half of this impure trichlorhydrin consisted of tetrachloropropanc, 
but as this in no w^ interferes with the conversion of trichlorhydrin 
hito glycerin by Berthelot’s method, the mixture in portions of 
2’ 5 grams was enclosed in tubes with about 45 grams of water and 
heated to 180° during a night. By appropriate treatment the authors 
were able to separate a small quantity of glycerin from the prodnot of 
the action of water, and to characterise it by the formation of acrolein 
and allyl iodide. 

H. E. A. 


Preparation of Dichlorliydrin. By A. Olaus 
(Ann. Chem. Pharm., clx, 4 2 ■ ■ 44 ). 

BiCHLOUHTDRor is most conveniently prepared by using Carina’s 
method and proceeding as follows: — Glycerin is concentrated till it 
boils at 195° ; 800 grams are placed in a flask connected with a reversed 
condenser, and two kilograms of sulphur chloride, S^Cb, are gradually 
added, the mixture being well shalcen and heated in a salt-bath. After 
seven or eight hours, the condenser is removed and the product heated 
an hour longer to expel sulphur dioxide and hydrochloric acid. The 
cooled mass is exhausted with ether, the solution first distilled in a 
water-bath, and the residue distilled over the naked flame. Dichlor- 
hydiin is formed according to the equation — 

OsHaOs + 2 S 2 CI 2 = OaHaClaO + SO* + 2Ha + 3S. 

800 grams of glycerin yidded 700 grams of pure dichlorhydrin, boil- 
ing at 178°. The by-products consist of higher-boOing bodies containing 
sulphur. 


0. S. 
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Action of Ammonia on Bichlorliydrin- By A. Olaus 
(Ann. Ohem. Pharm, clxviii, 29—42). 

When diclilorliydriTi is heated with alcoholic ammonia to 105°, it yields 
ammoniam chloride and cJiIorhydruiimidet Ci2H27K3Gl204, which is a 
white amorphous mass, insoluble in water, alcohol, ether, and con- 
centrated acids, and not acted upon even by boiling it with sulphuric 
add, aqua regia^ or concentrated potash. In hot water it swells up 
enormously and yields a perfectly transparent jelly. It seems to be 
identical with the compound which Beboul obiained by the action of 
alcoholic ammonia on epichlorhydrin. By heating it with slahed lime 
to a red heat it yields an oily distillate containing a resin and basic 
compounds. Quantitative experiments sliowed that chlorhydrinimide 
is formed in the calculated quantity, only when for 4 mol. of dichlor- 
hydrin 9 mol. of ammonia are employed and the alcohol contains about 
4 per cent, of the latter. By using a solution containing only about 
1 per cent, two new bases diamidohydrin and glycidiamine are 
formed, but no chlorhydrinimide. 

Diamidohydrin A^/^^roc7^Zor^c2e,CaHloI^20.2E[Cl, is a very hygroscopic 
substance and is partially decomposed, with formation of ammonium 
chloride, when its alcoholic solution is evaporated. The platiuochloride 
is also easily decomposed by water; it forms transparent prisms or 
needles, havmg the composition G3Hi(JSr20,2HCl 4* PtGU 

Olydda/inine Jiydrochlonde^ is obtained in crystals by 

precipitating its alcoholic solution with ether ; it is also very hygro* 
scopic, but appears to be more stable than the preceding compound. 
The platiaum salt, 2(C8H7N0.H01) -f PtGU, crystallises in trans- 
parent glistening needles. Glycidamine appears to be identical with 
Berthelot’s and Luca’s glyoeramme. The constitution of these bases is 
explained by the following formula: — 


Diam idohydrin. 

Olycidamine. 

1 

1 

CH*.HH, 

1 

OH.OH 

,CH or 

OOH 

1 

<1 

1 

CHi-NH, 


OH*. 


Ohlorliydriimnide. 


CH,01 

1 

OHi— NH— CH, 

1 1 

0H*01 

CH.OH 

1 

OH.OH OH.OH 

1 

OH.OH 

1 

OBt— NH- 

1 1 

-oa OH*— HE- 

-OH*. 


Di-iodhydrin. By A. Glaus (Ann. Oh. Pharm,, dxviii, 21 — ^29). 

Di-iodhydrin^ is obtained by heating dichJorhydrin with water 

and pol^sium iodide in sealed tubes not above 110^ ; the crude product 
VOL. XXVT. 4 G 
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is piirified By shaking it with a solution of hydrogen sulphide and 
filtering the oil through asbestos to remove free sulphur. It is a thick 
yellowish liquid having the specific gravity of 2*4 at 15°, and solidify- 
ing at — 16° —20° to a orys^line mass. On heating it to 70° — 76° it 
gives off iodine and the smell of acrolein, and when more strongly 
heated, water and a brown, oily liquid containing some di-iodhydrin 
and other products distil over. 

0. S. 


Oxalin. By Louin (Oompt. rend., Ixxvii, 129). 

A MIXTUEE of oxalic acid and glycerin gives rise to a white, silky, 
deliquescent body, for which the name omliii is proposed. It is con- 
verted into oxamide by ammonia, and by oxalic acid into a substance 
resembliiig manidte. 

B. J. G. 

Diallyl and Attempts to obtain Allyl-benzene. 

By Wagnee and Tollens (Dent. Ohem. Gres. Ber., vi, 588 — 593). 

When 48 parts of allyl bromide, 66 of brombenzene, 102 of benzene, 
and 23 of sodium are heated together to 60°, an energetic action com- 
mences, which must be moderated by cooling. On distDlation over a 
naked flame, a distillate was obtained consisting principally of benzene 
and diallyl, a carbonised residue remaining behind. In another instance 
the distillation was effected in the water-hath, and the residue was 
treated with alcohol ; the addition of water now caused the separation 
of an oily substance, which, on distillation in a current of steam, 
yielded a small proportion of a distillate containing diallyl but no allyl- 
benzene, and a thick residue smelling of styrol, which deposited crystals 
apparently consisting of diphenyl. 

The authors consider it probable that allylbenzene is formed and that 
the products of its polymeiisation are contaiued in the tMck oil just 
mentioned. This oil combines with bromine, no hydrohromic acid being 
evolved. 

The diallyl tetrabromide obtained from the diallyl formed during the 
above reaction was, after puidti cation, found to melt at 62*5° — 63*5°, 
although 37° is the melting point usually attiihuted to this substance. 
In order to arnve at a solution of this diffei’ence, diallyl was prepai*ed 
hj the action of sodium on a mixture of allyl bromide and benzene, to 
which a small quantity of alcohol had been added, also by the method 
of Oppenheim, and by the action of silver on allyl bromide. Diallyl 
from these sources was found to boil at 58® — 60°, and its tetrabromide, 
when pure, melted between G0° and 63’5°. 

The boiling point of diallyl appears to indicate that it is rather 
analogous in structure to the di-isopi*opyl investigated by Silva and by 
Schorlemmer, than to the normal dipropyl. 


T. B. 
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Action of H3npocliloroxis Acid on AUyl CMoride. 

ByH. vonGegerpelt (Deut. Chem. Ges. Ber., vi, 720 — 721). 

The anthor has previously found that by combining allyl chloride with 
hypochlorous acid, a chlorhydrate is obtained, which is isomeric with 
dichlorhydrin, while, according to Henry, the two compounds are 
identical. He has now repeated his experiments on a larger scale, and 
found that the chief product boiled as before at 188® ; concentrated 
potash converts it into epichlorhydrin, boiling at 117°, and this com- 
bines with hydrochloric acid and yields common dichlorhydrin, boiling 
at 176°— 177°. 

0. S. 


Propargyl Compounds. ByL. Henry 
(Deut. Chem. Ges. Ber., vi, 728 — 730). 

Propargyl alcohol is obtained, together with nionohromallyl oxide, by the 
action of potash on monobromallyl alcohol. The pure alcohol bods at 
114° — 115° ; it cannot be dehydrated with anhydrous baryta, because 
it combines with it, forming the compound (H0.03H3)3Ba + C3H3.OH, 
crystallising in small plates. By acting with hydrochloric acid on the 
alcohol, no propargyl chloride is formed, but an additive product. 

Propargyl bromide, G^aBr, is formed, together with 03HiBr2, by 
treating the alcohol with phosphorous bromide ; it boils at 88° — ^90°, 
and has at 20° the specific gravity 1*52. 

Propargyl iodide is produced by the action of iodine and red phos- 
phorus on the alcohol ; it boils at about 120°, but decomposes at the 
same time. 

Propargyl aoetaie is readily obtained by acting on the alcohol with 
acetyl chloride. It boils at 124° — 125°, and has the specific gravity 
1‘0031 at 12° ; its smell is not agreeable. 

Propargyl salphocyancde, OsHijSON, is easily produced by the action 
of the bromide on an alcoholic solution of potassium sulphocyanate. 
It is an oily liqxdd, smelling like mustard-oil, and is decomposed by 
heat. 

Monobromallyl oxide, (0aH^Br)jO, is a liquid boiling at 212° — 215°, 
and possessing a faint smell. Its specific gravity is 1*7 at 17°. 

Whilst, as Tollens has shown, the allyl compounds boil at the same 
temperature as the corresponding primary propyl compounds, the pro- 
pargyl compounds boil 1^ — 2U° higher than the allyl compounds. 

0. S. 


Maimite and its Derivatives. (Continuation: see this Journal 
[2], X, 70; xi, 160, 747.) By G. Boxjohardat (Compt. rend., 
Ixxvi, 1550—1554). 

The author has examined mannite and some of its derivatives afresh, 
using the polariscope of Jelett and Cornu. AEannite did not deviate 
the plane so much as 0° 2', which is the smallest amount capable of 
being measured by this the most perfect polariscope known. The first 
column of figures in the following table gives the new observations of 

4 G 2 



1124 


ABSTRACTS OF OHEMIOAL PAPERS. 


tlie specific rotatory power of tlie substances named. The second 
column gives the (calculated) moZecular rotatory power for the same 
weight of mannite in each foam. 

L n. 


Dichloromannite ...... . . 

0.170 

. . • — Of 

— 

4*5° 

a Mannitan 

... -b 6 * 8 ® 

+ 

6 - 1 ° 

j 8 Mannitan 

... +10-4“ 

+ 

9-3° 

Monochloromannitan 

... +18-7“ 

+ 

18-7° 

Monohromomannitan 

... + 22 * 0 ® 

+ 

27-4° 

Diacetomannitan 

. . . + 22 - 6 ® 

+ 

30-8° 

Tetracetomannitan 

... +23*0® 

+ 

41-9° 

Hexacetomannite 

... + 18*0® 

+ 

42-9° 

Hexnitromannite 

... +42*2® 

+ 104-8° 

Niti’omannitan 

... +27*2® 


X 


The following fresh observations have also been made. He^acefo^ 
mannite crystallises from acetic anhydride in symmetrical orthorliombic 
crystals, melting at 119®. The following angle measm-oments were 
m^e: — 

m : wz = 73® 40', a* : jp = 140® 42', e* : j? = 114° 50', : a* == 112® 2'. 

Teiracetonftan7iitan, is formed by the prolonged 

action of a large excess of acetic anhydride on mannite. It is not 
crystallisable. Biehloromamnfe crystallises from water in clinorhombic 
forms, with cleavage plane parallel top, and plane of optic axes parallel 
to g. The angles observed were: — 

m : m = 91" 23', hi : g - 133® 14', m : p = 91® 50', p ; 5^ = 118® 16'. 

(Several statements in this paper are contradictory to, or greatly 
modify, statements made in former papers, e.g,, monochloinmannitan is 
said (p. 748 of this volume), to have a rotatoiy power of 4- 6 99 ; 
hexacetomannite is said (p. 70, last volume), to have uo action onpolaiised 
light, and to melt at 100® ; diacetomannitan, CbHj, 0 .( 0 C 2 H, 0 ) 2 .( 0 F)a, 
is evidently the body to 'which the foimnk, CcHio(CiHjO) 20 j, is given 
on p. 70, last volume.) 

B. J. G. 

On the Presence of Arabic Acid in the Sugar-Beet, and on 
Arabin Sugar. By 0. Bohlibler (Deut. Ohem. Ges. Bcr., vi, 
012—622). 

The author describes the further examination of a constituent of the 
edlular tissue of the sugar-beet, which, under certain circumstances, 
passes over into the jnice and then most seriously hinders the cxti’aotion 
of crystalline sngar, to which he first drew attention now five years ago 
(JDeut Ohem. Ges. JBer., i, 58 and 108). This substance was originally 
examined by Fremy, who, on account of its supposed identity with an 
add obtained from pectin, teamed it metapectic acid. Its complete 
investigation has been much delayed, on the one hand by the cii*cum- 
stanc© that it is not always obtainable in suificiont quantity finm the 
beet| the harvest of 1868-60 having fuanished scarcely any, whereas 
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that of 1872-73 yielded a large quantity ; on the other, by the extreme 
difficulty of rendering it pure. A number of analyses of products 
obtained from beet grown in various years, when allowance is made for 
the ash left on combustion, give concordant numbers which lead to the 
formula, Oi2H220ii. This formula, however, is the same as that assigned 
to arabin or arabic acid (from gum arabic) ; and a comparison of the 
properties of the two substances shows that they are in all probability 
identical, which is rendered certain by the fact that when acted upon 
by dilute sulphuric acid, each yields a sugar, ObHiQOe, that obtained 
from the so-caJIed metapectic acid exhibiting precisely the same crystal- 
line form, optical rotatory power, and other properties as that obtained 
from arabin. This sugar, on account of its formation from arabin, the 
autlior terms arahinose; it crystallises in well-formed rhombic prisms 
(measurements of the angles by Prof. Groth are given) ; the rotatory 
power of the fr^eshly-prepared solution is [a] = 121, which becomes 

+ 116 after the solution has been prepared for some time, and after 
warming ; arabinose is not fermentable. It is probable that under normal 
conditions arabin is present in ripe healthy beet, either entirely or in 
great part in the insoluble state, as so-called metarabio acid Qtnetarabm'). 

In his first communication the author stated that sugar-beet arabin 
was strongly lasvorotatory ; [a] = — 98*6. According to B6ohamp 
gum arabic is also hevorotatory : [a] = — 36. The first sample 
examined by the author proved to bo dextrorotatory, which led him 
to examine other samples procured from a trustworthy source ; and he 
found that the rotatory power varied from sample to sample, some being 
more or less Imvorotatory. others more or less dextroroiatoiy ; the amount 
of crystalline sugar furnished by different samples on inversion also 
differed. Moreover, both sugar-beet aiabin and gum arabic always 
gave, together with arabinose, a certain quantity of a non-crystalline, 
apparently fermentable sugar, of which considerably less was obtained 
from the former than from the latter, a fact which is in evident relation 
to the circumstance that sugar-beet arabin has a more pronounced 
Iffivorotatory action than any of the Imvorotatory samples of gum arabic 
examined. Hence it appears that whilst sugai*-beet arabin consists of 
a powerfully loevorotatory substance (which is usually the main con- 
stituent), yielding arabinose, and a second closely allied substance 
which yields a non-crystalline sugar on inversion — gum arabic, as a rule, 
contains proportionately more of the latter and less of tho former 
constituent. This view is strengthened, and the analogy between 
the arabins from the two sources rendered still closer, by the fact 
that, in preparing arabin from beet from various sources during tho 
past season, the author has observed that in a few cases the product 
had a slight dextrorotatoiy action. 

The method which the author employs in extracting arabin from 
sugar-beet is as follows : — The fresh pulp is frxjed as much as possible 
from the juice by pressure ; the pressed cake is broken up and macerated 
for several hours with alcohol of 86 — 90 per cent. Tralles ; the alcohol 
is then poured off, and that which is ahsoibed removed by pressing, and 
the pressed cake again submitted to similar treatment. By this moans 
the cane-sugar and most of the non-saccharine substances are r^emovod 
without the metarabin of the cellular tissue being rendered soluble. 
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The pressed mass is now introdnced into boiHng water, and heated for 
some time ; pure milk of lime is then added until the solution is strongly 
alkaline ; and the whole is warmed on the water-bath. The metarabin 
is thus rendered soluble. The solution containing the calcium deriva- 
tive of arabin is then separated and treated with carbonic anhydride to 
remove the excess of Hme, filtered, concentrated to a small volume on 
the water-bath, again filtered, rendered strongly acid by the addition of 
acetic acid, and mixed with a large excess of alcohol ; the impure gum 
is thus precipitated as a glutinous ropy mass. After some time the 
alcohol is poured off, the gum dissolved in a small quantity of water 
and reprecipitated by alcohol, this treatment being then several times 
I'epeated. After a time the arabin is precipitated in fiocculi, but how- 
ever often the dissolution and reprecipitation be repeated, it is impossible 
to obtain the arabin free from ash constituents. 

In conclusion, the author describes a gum different from the above, 
produced in the fermentation of beet-juice. The juice, when left to 
itself, assnmes after a time a gnmmy consistency, but on further 
standing again becomes liqnid, and enters into more or less rapid 
fermentation ; the gas at first evolved contains about 15 per cent, of 
hydrogen, but finally carbonic anhydride alone is evolved. At the con- 
clusion of the fermentation, the solution contains a gum which may be 
precipitated by alcohol, mannite, a liquid sugar, lactic acid, &o. The 
gum, which is dextrorotatory, h^ the same composition as arahin, but 
on inversion by dilute snlphurio acid, it yields a sugar which remains 
liquid, and is further distinguished from arabin by yielding a blue 
flocculent precipitate with Fehling’s solution. 

H. E. A. 

Pivalic Acid. A New Isomeride of Valeric Acid. 

By C. Erie DEL and R- D. Silva (Compt. rend, Ixxvii, 48 — 52). 

PiNACULiNE oxidised with a mixture of sulphuric acid and potassium 
dichromate, furnishes a new volatile and crystallisahle acid which is 
isomeric with valeric acid. The authors name this compound pivalic 
acid. Purified by fractional distillation and fusion, it boils at 163° and 
crystallises at 30 . Special attention was paid to these doteiminatious 
in consequence of the great resemblance between pivalic acid and tho 
trimethacetic acid of Butlerow. 

That chemist found the melting point of his acid to be 34° to 35°, and 
boiling point 161°, Ho has also described a barium salt which 
crystallises in fine needles grouped in stars, containing ( 05 Ho 02 ) 2 Ba. 
5H2O. 

Pivalate of barium contains the same quantity of water. The 
identity of the two acids seems therefore not improbable. Pivalic acid, 
however, is always obtained in the crystalline, never in the vitreous 
state, as trimethacetic acid partly presents itself. The crystals are 
small octohedrons of the regular system, and are grouped together in 
dendritic or granular masses. The acid is soluble in 46 times its 
weight of water at 20°. 

The silver salt is obtained in small crystalline Hminm when a piva- 
laie is precipitated loy nitrate of silver. 
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The sodium salt crystallises 'witli two molecules of water, which it 
loses in dry air. The potassium salt is deliquescent. 

These salts are easily decomposed by acetic acid, with liberation of 
pivalic acid. 

Pivalate of copper is almost insoluble in water, and is readily con- 
verted into a basic salt by treatment with a large quantity of water. It 
is soluble, however, in alcohol, fi:om which it crystallises in beautiful 
bluish-green prisms, which contain both alcohol and water of crystal- 
lisation, probably ( 05 H 902 )Cu.Ha 0 .iC 2 H 60 . On exposing the salt to 
the air, the alcohol evaporates away rapidly. 

The copper salts when heated present a curious phenomenon. A 
white fume disengages itself from the gently heated salt, condens- 
ing again upon the surface in the form of a fibrous non-crystalline 
mass i*esembling cotton. These fibires are not volatile ; they consist of 
a copper salt which is capable of dissolving in ammonia, forming a 
solution which at first is colourless. 

Barium and calcium pivalates are very soluble in water. They con- 
tain respectively five and four molecules of water of ciystallisation. 

By the action of ethyl iodide upon sodium pivalate, ethyl pivalate has 
been obtained as a limpid liquid of agreeable odour, boiling at 118*5°, 
and containing O 0 H 9 O 2 .C 3 H 0 . Its specific gravity is *8773 at 0°, and 
*8535 at 25°. 

The distillation of calcium pivalate with formate, gave a small 
quantity of a liquid of aldehydio odour, boiling about 90°, and regene- 
rating pivalic acid by oxidation. 

If it should ultimately be shown that pivalic and trimethaoetic acids 
are not identical, the former must be represented by the third of the 
following formulae : — 

(0H3)20^ (CH3)2C 

(ch 3)80^ (0H3)— cr 

Hc/ 

Pina4!oliue. Pivalic acid. 

This formula, it will be observed, does not contain the group CO^H, 
which has been hitherto regarded as characteristic of the acid 
function. 

W. A. T. 

Transformation of Succinic into Maleic Acid. 

By B. Boukgoin (Oompt. rend., Ixxii, 52). 

WHEiir succinate of silver mixed with sand is heated to a temperature 
somewhat above 100 °, part of it is resolved into metallic silver and 
maleic acid : 

04H4Ag204 = Agi + 04H:404. 

A small quantity of succinic add is at the same time regenerated, 
whilst a carbonaceous residue is left. 


(0H3)200H 

(OH,)jioH 

Pinacone. 


W. A. T. 
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Pyroaracemic Acid. By B. Bottingbr 
(Dent. Ohem. Ges. Ber., 78? — 790). 

Among the products of the action of harinm hydrate on pyroracemic 
acid, the author found, besides uvitic acid, a certain propoirtion of 
acetic acid and of oxalic acid, but he did not succeed in isolating 
Finkh’s uvitonic acid. 


When pyroracemic acid is heated with water to 130°, a small 
quantity of carbonic anhydride is evolved, this being probably due to 
the formation of a trace of pp’otartaric acid, but ihe bulk of the pyro- 
racemic acid remains unchanged. When, however, the heat is raised 
to 160°, a considerable quantity of carbonic anhydride is evolved, and 
products not yet investigated are formed. 


The author considers that the formula OH , explains the meta- 


COOH 

morphoses of pyroracemic acid better than that at present employed ; 
but if glyceric acid should be formed by addition of the elements of 
water to pyroracemic acid, decisive evidence will be obtained in favour 
of the proposed formula. 

When pyroracemic acid is warmed with concentrated nitric acid, an 
action takes place, resulting in the formation of oxalic acid, together 
with traces of formic acid and a small quantity of carbonic acid. 
Barium peroxide acts violently on pyroracemic acid, a baidum salt 
being formed, which gives numbers indicating its correspondence with 
an acid having the composition CsHioOe, this acid being probably 
formed thus : — 

(OJBi.Oi), - HsO = OoHioOa. 

T. B. 


Chloiinated Acetonitriles. By L. Bisschopinck 
(Dent. Chem. Ges. Ber., vi, 731 — 734). 

Ohloeinated acetonitriles were prepared by distilling the corresponding 
chloiinated acetamides with phosphoric anhydiide, tlie pi-odncta being 
freed finm acid by means of potassium carbonate, and finally distilled. 
They form colourless pungent liquids, insoluble in water, but soluble 
in alwhol or ether. Treatment with warm dilute mineral acids causes 
the hberatiou of ammonia and the formation of the corresponding acids. 
The chlorinated acetonitriles unite with hydrobromic acid to form 
crystalline compounds, which are insoluble in ether, but decomposed 
by water. 

Monochhracetomtrile, CHaCLdST ; boils at 123°— 124° has a specific 
gravity of 1*204 at 11*2°, and a vapour densiW of 2*62. 

Bichloracetonitrile, 0H01a.CH ; boils at 112—113°, and has a density 
of 1-374 when in the fluid state, and of 3*82 when in the state of 
vapour. 

^itZoracefowiiriZe, CCla-OH, boils at 83°— 84® (81° Dumas and 
Lebkac). Its specific gravity was fonnd to be 1*439, and its vapour- 
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density 5*03. It is remarlsablo that tlie trichloro-derivative boils at a 
lower temperature than the monochloro- or diohloro-derivativo, and 
that the dichloro-derivative boils at a lower temperature than the 
monochloro-derivative. When trichloracetonitrile is heated to 100° 
with alcoholic ammonia, no ammonium chloride or cyanogen is formed, 
but merely trichlor-acetamide. 

GhlorinateJ acetamides. — These substances were prepared by allowing 
the ethylic ether of the corresponding chlorinated acetic acid to remain 
for some days in contact with aqueous ammonia. The amides thus 
produced are but slightly soluble in water, the solubility diminishing as 
the degree of chlorination becomes greater. MonocMoracetnmide melts 
at 116^, and when subjected to a pressure of 743 mm., boils with 
partial decomposition at 224*^ — 225°. Bichlor acetamide melts at 90", 
and under a pressure of 745 mm. distils without change at 233° — 
234**. Trichloracetamide molts at 136° and boils at 238° — ^239°, when 
the pressure is 476 mm. 

T. B. 


Remarks, in connection with the above Investigation, on the 
Volatility of the Cyanides of Negative RadicalB, By 
L. He NET (Deut. Ohem. Qes. Ber, vi, 734—737). 

It is well known that when the hydrogen-atoms of an organic body are 
successively replaced by chloiine, the boiling point becomes higher as 
the proportion of chlorine becomes greater. This law obtains most 
completely when the group OH^j (or OnX^), in which the substitution 
takes place, is united with another hydrocarbon group ; but when the 
group OH 3 (or CaX^) is united with a negative group or negative 
radical, it may be noticed that there is a very considerable dijBference 
between the boiling point of the original compound and that of the 
monochloro-derivative, while the diiSeronces between the boiling points 
of the monochloro- and dichloro-derivatives and between those of the 
dichloro- and trichloro-derivativos are comparatively small. It may bo 
observed that the presence of a negative radical in a compound con- 
taining cyanogen considerably increases its volatility ; 6.7., H,CH boils 
at 4-26°, while Ol.ON boils at -hl5°, and CKON at - 2 i°. 

The fact of dichloracetonitrile and trichloracetonitrile boiling at a 
lower temperature than monochloracetonitrile can now be explained by 
assuming that the positive radical, GH3, becomes negative when two or 
three atoms of its hydrogen are replaced by chlorine. 

The author considei*s that the cyanides of negative radicals contain- 
ing carbon are comparable with secondary compounds, while the true 
nitriles show considerable analogy to primary compounds. 

T. B. 


Taurocarbamic Acid. 

By H. Saleowski (Deut. Chem. Ges. Ber., vi., 744 — 746). 

The author has already shown that when tanrin is administered to the 
human subject a portion passes unaltered into the urine. Ho now 
finds that the greater part of the tanrin becomes transformed into an 
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acid containiug the elements of 1 molecule of tanrin and 1 molecule 
of carhamic acid minus 1 molecule of water. 

The new acid, tauro-carbamic acid^ OsHsN^oSOi, is obtained by preci- 
pitating the urine with acetate of lea^ removing the lead from the 
liquor by hydrosulphuric acid, evaporating the filtrate, and adding 
alcohol to the concentrated solution. The crude sodium salt which 
then separates must be treated with animal charcoal and afterwards 
decomposed by sulphuric acid. The crude acid may now bo extracted 
by alcohol, which leaves it, on evaporation, in the form of a syrup 
which must be freed from sulphuric acid by means of barium hydrate, 
and from chlorine by means of silver carbonate. 

Tauro-carbamic acid, when pure, forms anhydrous square leaflets, 
which are slightly hygroscopic in moist air. It is readily soluble in 
water, slightly soluble in alcohol, and insoluble in ether. When heated 
to 130° — ■140'’ with barium hydrate and water, it splits up into carbonic 
acid, ammonia, and taurin, — 

CHa - llHa 

(!!)£[.S 03 S + !Ba£[302 ~ O 2 H 7 ITSOS -h SaGOa + USs. 

h = 0.NH3. 

The barium salt forms anhydrous shining rhombic tables ; the silver 
salt, tufts of long radiated crystals. 

The researches of Schtiltzen render it probable that tauro-sulphamio 
acid is also excreted in the urine when taurin is exhibited, and the 
author finds that normal urine contains a trace of tauro-carbamic 
acid. 

T. B. 

STxlplLO-iirea. By Nenoki (Dent, Chem. Qes. Ber., vi, 598 — 600). 

When a cold, saturated, aqueous solution of sulpho-uroa is treated with 
a solution of mercury cyanide, a crystalline precipitate having the 
composition OSII3H4 . Hg(CK)3 is formed. It is slightly soluble in 
cold water, and when the solution is boiled, it is decomposed as 
follows : — 

CSl!ir2Hi.03KHg = (m,NH3 + 2(H0N) + HgS. 

The cyanamide first formed undergoes polymerisation and becomes 
converted into Hofmann’s dicyanamide. 

A solution of sulpho-urea in warm acetic anhydride solidified on cool- 
ing to a crystalline mass, which, after crystallisation from water, gave 
numbers apeeing with acetyUsvl^hocarbainide, 0S(G3H30)H3Ha. This 
substance is easily soluble in alcohol or hot water and slightly soluble 
in cold water or ether. It is neutral, melts at 11*5° uncor. (misprint 
for 115° ?), and when heated with phosphoric anhydride it yields a 
pungent oil heavier than water. A crystalline and slightly soluble 
platinum salt, having the composition CS(02H30)H3N8.2H01.Pt0h, 
was obtained. 
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The author has prepared chloraceiyl-snlphooarbamide, bat on seeing 
the recent description of the substance by Maly and Yolhard he ceased 
investigating it. 

T. B. 


Sulplio-Tirea. By A. Claus (Dent. Chem. Gres. Ber., vi, 726 — 728). 

This compound is readily obtained by dissolving carbon sulphide in 
alcoholic ammonia and evaporating the hqnid so far that ammonium 
sulphocyanate would crystallise out on cooling. It is then heated in a 
small basin over the naked flame until it fi^oths up and white fumes 
are evolved ; the lamp is now removed and cold water poured on the 
hot mass as long as effervescence takes place; on cooling impure 
sulpho-urea crystallises out, which is washed with cold alcohol and 
crystallised from water. The mother-liquor containing ammonium 
sulphocyanate yields more sulpho-urea by boiling it rapidly down. 

When pure ethyl nitrate is added to pure sulpho-urea a solution is 
obtained, giving with ferric chloride the reaction of sulphocyanates ; 
torrents of nitrogen and nitric oxide are given off, and a yellowiah red 
body, having the properties of p&eudo-sulphocyanogen is left behind. 
Ethyl nitrate containing nitric acid acts quite differently, the sulpho- 
urea being simply converted into its nitrate. 

By heating sulpho-urea above the melting point, but not to drjmess, 
compounds standing between sulpho-urea and mellam are produced, 
three of which have been isolated: 1. ( 011)3 (NH2)2SH, not freely 
soluble in hot and cold water and forming yellow warty crystals. 
2. (01Sr)3(!NH3)2NH(0N)3(B’H3)S, freely soluble in boiling water ; on 
cooling the solution solidifies to a jelly. 8. 

(!NrH2)NH(CN)3(NH2)SH more soluble in cold water than Bfo. 2 and 
crystalline. 

The three compounds have a weak; acid reaction and dissolve in pot- 
ash; on boiling them with dilute hydrochloric acid, they lose hydrogen 
sulphide and yield chlorinated products. Nos. 2 and 3 give with ferric 
chloride the reaction of sulphocyanates, and with load acetate white pre- 
cipitates, which are sparingly soluble in cold and freely in hot water, 

0. S. 


Snlplioliydantom or Glycolyl Sulpho-urea. By R. Malt 

(Ann. Chem. Pharm., clxvii, 138 — 142). 

The author confiims Yolhard’s statement that the product of the action 
of monochloracetio acid on sulphocarbamide consists of the hydrochloride 
of sulphohydantoin, and is not monochloraceiyl-urea. It forms white 
crystals, which readily dissolve in water, sparingly in alcohol, and 
scarcely in other. On adding ammonia or baryta-water to its warm 
aqueous solution, sulphohydantoin soon crystallises out in thin, 
glistening prisms. It is scarcely soluble in cold water, alcohol, and 
ether. 


0. S. 
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Benzoyl-sulplio-urea. By W. H. Pike (Dent. Cliein. Ges. Ber., 

vi, 755). 

This body is obtained by gently beating sulpbo-nrea witb bonzoyl 
chloride. The product of the reaction, crystallised from alcohol, 
furnishes sparhling colourless needles, melting at 169° — 170° (uncor- 
rected). 

Benzoyl-sulpho-urea, CJBls CO ITH.GS NH 2 , has an extremely bitter 
taste, and forms an insoluble crystalline platinum salt. It is but slightly 
soluble in -water. 

By removing the sulphur by the action of lead oxide, the author 
hopes to obtain benzoyl- guanidine and benzoyl-dioyanamide. By this 
reaction he has already succeeded in producing a substance which gives 
a wdl-crystallised hydrochloride and platinum salt. 

W. A. T. 


Constitatioii of Benzene-derivatives, By Theodor Petersen 
(Deut. Ohem. Ges. Ber., vi, 368 — 379). 

The greater part of this paper is devoted to a discussion of the 
author’s views on the constitution of the isomeric di-derivatives of 
benzene. 

He notes that all attempts on his part to prepare dichlorobenzene 
from dichlorobenzoic acid have been unsuccessftil, hut that he has ob- 
tained pyrocatechin on fusion of the chlorophenol prepared from 
volatile mononitrophenol with potassium hydrate, a result which is 
confirmatory of Faust and Miiller’s observations (this Jouraal [2], xi, 
G33) ; the yield, however, appeam to be extremely small. Tho author 
then refers to Armstrong’s I'ecognition of the identity of the dinitro- 
chlorophenol obtained by Gness on nitration of crude chlorophenol with 
Faust and Saame’s dinitrochlorophenol melting at (c/jZf/ro-a-di/zt- 
trojj/ienol), and of the existence, as a distinct modification, of the chloro- 
dinitrophenol (said to melt at 103°), which Stenhonse obtained by tho 
action of iodine chloride on tidnitrophenol. Armstrong’s conclusions 
on this point, however, the author believes to be incorrect. He has 
e-samined the action of iodine chloride on trinitrophenol, and has ob- 
tained, as main product, chloro-a-dinitrophenol (m.p. 111°), together 
with a relatively very small quantity of the isomeride melting at 81°. 
He then calls attention to the circumstance that the chlorodinitrophenol 
melting at 69°, and the nitrodichloroplionol melting at 106°, previously 
described by himself (this Journal [2], ix, 246), as new compounds, are 
not so, but are identical respectively with Dubois’ chlorodinitrophenol 
(m.p. 81°), and Fischer’s nitrodichlorophenol (m.p. 122°), the differences 
in melting point and outward appearance of the metallic deiivatives 
which onginally led him to regard them as distinct modifications, 
having disappeared after repeated reciystallisation. Presumably also 
the chlorodinitrophenol (m.p. 70°) described by Fngelhardt and 
Latschinoff, was Dubois’ chlorodinitrophenol in an impure state. 

In his speculations on the constitution of the benzene derivatives, 
the author discusses at length the relative positions occupied by the 
substituting radicals in various benzene and phenol derivatives, but it 
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would be impossible, without entire reproduction of the memoir, to 
explain the argument involved in each case. The general conclusions 
at which he arrives will be under'^tood on inspection of the following 
classified list of various isomeric di-derivatives of benzene : — 


Meta-series, 1 : 2. 

Ortho-series, 1 : 3. 

Para-series, 1 : 4. 

Phthalic add, 

IsophthaJic acid, 
m.-p. OTer 300®. 

Terephthalic acid, 

m.-p. 185®. 

sublimes above 300® 
without melting. 

Salicylic add, 

Oxybenzoic acid, 

Paroxybcuzoic add, 

m.-p. 157®. 

m -p. 199°. 

m.-p. 210®. 

Metaiuidobeuzoic add. 

Ortbamidobenzoic acid, 

Paramidobenzoic add, 

m.-p. 114®. 

m.-p. 173®. 

m.-p. 187°. 

Metachlorobeuzoic acid, 

Orthoelilorobenzoic acid. 

Pai’achlorobenzoic acid, 

m -p 137®. 

m.-p. 153®. 

m -p. 237°. 

PjTOcatechm, 

Reborem, 

Hydroqniuone, 

m.-p. 112°. 

m -p. 99°. 

m.-p. 178®. 

Metochlorophcnol, 

— 

Parachlorophenol, 

liquid. 


1 m.-p. 41° 

Metaniti oplienol. 

— 

Paraiiitrophenol, 

m.-p. 45°. 


m -p. 110®. 

^ — . 

Dinitrobenzene, 

Dibromobenzene, 


m -p 87°. 

m.-p. 89®. 

Metanitrobromobenzeno, 

Orthonitrobromobeuzono, 

Paramtrobromobeuzene, 

m.-p. 38®. 

m.-p. 56®. 

m.-p. 125®. 

Metamlraniline, 

Ortlionitraiiihne, 

Paramtrauiline, 

m.-p. 38®. 

m.-p. 108®. 

in.-p. 146^. 

Metabromamline, 

Orthobromamiine, 

Parabromaniline, 

m.-p. 31®. 

liquid. 

m.-p. 64°. 

Metadiamidobenzene, 

Oithodiamidobenzene, 

Paradiamidobenzene, 

iii.-p. 99®. 

in.-p. 61°. 

m.-p. 140®. 


It will be evident that the arrangement is very difiercnt from that 
usually adopted. Many derivatives hitherto supposed to be members 
of the 1 : 3 series are placed in the 1 : 2 (phthalic) series ; derivatives 
usually assumed to belong to the 1 : 2 senes are placed in the ] : 4 
(terephthalic) series; and many of those hitherto regarded as 1 ; 4 
derivatives are anunged in the 1 : 3 series. Thus dinitrobenzene and 
resoi’cin, for example, two bodies which have hitherto always been 
regarded as 1 : 4 derivatives, are placed by the author in the iso- 
phthalic series. This conclusion is airived at by a somewhat novel and 
daring train of argument: the resemblance between benzene and 
toluene on the one hand, and between dinitrobenzene and dinitro- 
toluene on the other, the author argues is perfect,’*’ therefore the nitro- 
groups in the two compounds occupy relatively the same position; 
now it may be shown that dinitrotoluene has the constitution 1:2:4, 
and that the nitro-groups occupy the positions 2 and 4. If then the 
nitro-groups in dinitrobenzene occupy the same relative positions as in 
dtniti*otoluene, it follows that the former is a 1:3 derivative. Again, 
non-volatile nitrophenol, the crystalline modification of chlorophenol, 
and hydroqxiinone, which have been regarded as members of the 

* He does not tell us in what respects. 
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plithaKc, are placed by the aiitbor in tbe terepbtbalic series in virtue of 
the following considerations : Nitranisic acid must be 1 : 2 : 4 — anisic 
add being a member of tbe 1 : 4 series, tbe position 1 being occupied 
by tbe group OCH3, — since on further nitration it yields a dinitranisol, 
from which, by the action of ammonia, a dinitraniline is obtained, 
which on removal of the NH3 group yields ordinary dinitrobenzene 
(Salkowsld) — ^the OO2H group in nitranisic add being replaced by 
NO2 when it is acted upon by nitric acid. The same dmitraniline is 
obtained by the action of ammonia on dinitrobromobenzene, which it has 
been shown may be directly converted into a-dinitrophenol by heating 
with alkalies : hence the constitution of ^dinitrophenol must also be 
1:2: 4 — (OH at 1) ; and since both the known modifications of 
mononitrophenol yield a-dinitrophenol on nitration, one of them must 
be a 1 : 2, the other a 1 : 4 derivative. How SaJkowski has shown 
that nitr^isic acid (1:2:4) may be converted by the action of 
ammonia into nitroparamidobcnzoic acid, and that on reduction this 
yields a diamidobenzoic acid (1:2: 4 — CO 2 H at 4), which is split up 
on distillation into carbonic anhydride and the modification of pheny- 
lenediamine first described by Grriess (m.p. 99°) ; this latter must con- 
sequently be a 1 : 2 derivative. Zincke and Sintenis have shown timt 
the same phenylenediamine is obtained by the action of ammonia on 
the modification of nitrobromobenzene which melts at 38®, which they 
on the other hand succeeded in converting into the volatile modifica- 
tion of nitrophenol. Volatile nitropbenol is therefore a member of 
the phthalic series, and the non-volatile modification is thus proved to 
belong to the terephthalic series, and since it has been directly con- 
verted into crystalline chlorophenol, and this by fusion with potassium 
hydrate into hydroquinone, it follows that these two bodies are also 
members of the terephthalic series. 

The constitution of the various haloid derivatives of phenol and the 
nitrophenols is also discussed by the author. 

H. E. A. 


Note on the Above- By H. Salkowski 
(Deut. Chem. Ges. Ber., vi, 608 — 611). 

The author has previously stated that nitianisic acid is converted by 
the action of nitric acid into dinitranisol, and that dinitranisic acid 
yields the same dinitranisol when similarly Seated. 

Petersen assumes that, in the conversion of nitranisic acid into 
dinitranisol, the CO^H group becomes replaced by N O 2 , thus — 

OCH3. OOH3. 
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But since the formation of the same dinitranisol from dinitranisic 
acid cannot he reconciled with his assumption that the nitro-gronps in 
dinitrobenzene occupy relatively the positions 1:3, he suggests that 
Salkowsld’s statement is incorrect, and that the compound he examined 
was a mixture of an isomeric initranisol with trirdtranisol. This 
Salkowski entirely repudiates ; in the interval he has re-examined the 
behaviour of dinitranisic acid with nitric acid, and has again obtained 
results which lead him to abide by his former statements in their 
entirety. Moreover, Petersen’s assumption is improbable, simply by 
reason of the feet that dinitranisol cannot be further nitrated by nitric 
acid alone, even the strongest. 

H. E. A. 


Action of Heated Lead Oxide on Organic Bodies. By 
A. Be HR and W. A. von Dorp (Deut. Ohem. Ges. Ber., vi, 753 
—756). 


The action of heat on aromatic hydrocarbons results in most cases in 
the elimination of hydrogen, and condensation. For example, from 
benzene in this way are produced diphenyl and diphenyl-benzene. It 
was to be expected that the presence of an oxidising agent would 
facilitate the reaction by assisting in the removal of the hydrogen, and 
with this view the authors have employed lead oxide. The vapour of the 
organic body was passed over the oxide gently heated in a glass tube. 

Acenaphthene treated in this way gave a crystalline hydrocarbon 
melting at 92° — 93°, and to which analysis assigned the formula 

DH 

OxsHe. It was therefore acetylene-naphthalene, CxoH( 5 <^ II . 


Dibenzyl furnished very considerable quantities of stilbene, recog- 
nisable by the melting-point, crystalline form, and characters of the 
dibromide. A small quantity of another hydrocarbon, not yet isolated, 
was produced at the same time. 

Benzyl-toluene gave much anthracene. 

Experiments were also made with some bodies containing oxygen. 

A liquid and a solid modification of tolyl-phenyl ketono have been 
described by Kollarits and Mens, Tho liquid variety, in contact with 
gently heated lead oxide, furnished considerable quantities of anthia- 
quinone, whilst the solid gave no trace of it. In confirmation of this 
result, the authors found that the liquid ketone passed overheated 
zinc dust gave anthracene, whilst the solid furnished little anthracene, 
but another body which seemed to be benzyl-toluene. 

Aniline vapour passed over heated oxide of lead yielded a small 
quantity of a base which crystallises in needles and melts at 170°. 

W. A. T. 


Chlorotolttenes, ByH. HuBNBRandW. Majbbt 
(Dent. Chem. Ges. Ber., vi, 790—795). 

By treating the hydrochloride of the amidotoluene derived fi’om solid 
nitrotoluene, with hydrochloric acid, passing in nitrous acid, and dis- 
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tilling tlie product, a mixture of clilorotoluoue, cresol, nitro-cresol, and 
nitrotoliione was obiaincd. Wliou isolated, this chloro toluene, which 
oorrosponds to tho solid bromotolueno, was found to boil at IbO’S® and 
melt at 0 * 5 ®. 

When tho monochlovtoluenes obtained by chJoi-inating toluene in 
presence of iodine, are dissolved in fuming sulphuric acid and converted 
into barium salts, it is found that three isomeiic salts are obtained. Two 
of those, the ortho- and jS-para salts, coincide in crystalline form, &c., 
with the salts of the corresponding bromo-acids ; but the third, which 
is probably derived from the solid chlorotoluene, appears to dij 5 er some- 
what in external properties from ihe bromine-compound. 

Salts of OrfJioclilorotoluene-sitlj^Jwnic acid, CfaHjCHj* 01 ^(S 020 H). 
Barium salt, (C 6 HjClCHiS 020 ) 2 Ba + 2II2O : small elongated rhombic 
leaflets which acqufro a peaady lustre on drying and begin to lose water 
at ] 80 ®. Oalcium salt (06H301CH3S020)aOa H- H^O : stellar groups of 
long flat crystals, which lose water over sulphuric acid. Lead salt 
(06HiClCH3S020)2Pb -f- 2H2O : rosettes of short lustrous needles. 
Fotassivm salt, C6H2C10HaS020K + •IH2O : large colourless quadratic 
tables which have a pearly lustre, are truncated at the corners, and 
often form step-hke masses. They lose water at 140 °. The sodium salt, 
C«H3010H2S020!N’a + resembles the potassium salt, but is more 

soluble. The copper salt forms beautiful blue crystals belonging to the 
regular system, and having well-defined faces. Oopper-mimoydum salt: 
fino dark blue crystals, belonging to the regular system, Ammoniuyn 
salt, C6H3CICH3SO2ONH1 : rosettes of colourless flat crystals. 

Salts of Ortlwchlorosulphohen'iolo acid. The aoid potassium salt, 

OsHaOl I QQ(^ + ^20, was obtained by oxidising orthochloro- 

toluono-sulphonic acid by moans of potassium bichromate and sulphuiuo 
acid, and noutralibing the product with barium carbonate; it then 
separates in long fino noodles resembling asbebtos. JBuTlani salt, 

OeHjOl^Q^ I Bii + ITjO : foi-ms btellato gi-oups of ill-defiuod noedles. 

Lead mlf, OalljOlQy^Q J Pb 4 - IT.O : notlnlar masses. 

Burnt HI mefatohieHe-HHlphoimfc, obtained by treating the free add with 
sodinm amalgam, and Montralibing the aoid obtained from tlio botlium salt 
with hai'ium carbonate, forms colourless traTisparcnl nodular crystals. 

Salts of 0 -pa raohl 0 rut ohiene sulphonic acid, 0 t,LTj 0 r'^ 01 Tj*(S 020 H). 
Bcerimasalt (CoH30HjOlS020)2Ba + H2O; crystallises either in amber- 
yeUow nodules, dear transparent crusts, or microscopic leaflets. When 
prepared from the crystallised paraohlortoluene, it forms large tables. 
It dissolves in 33 parts of water at 14 * 6 ®. 

The caUvum salt, (C 6 H 8 CH 8 ClSO 2 O) 20 a+ 6 HaO, was obtained, on one 
occasion, in small truncated tables, and, at another time, in small elon- 
gated leaflets. The crystals lose water on exposure to tho air. Lead 
»aU (OJB[aOH301S020)aPb + BH2O : white needles which lose water in 
air. Botassima salt, OaHiOlOHjSOiOK + H2O : small colourless 
which acquire a silky lustre on drying. Oqj^per salt 
* -p 7B4O; hwgo bright blue leaflets. Oipper- 
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aminmnvmv salt; crusts of small compact needles haTmg a deep 
indigo-blue colour. They effloresce on exposure to the air. 

Salts of a-jmraehlmotohipne-’SuIpJionicacicl, 06H3CPCHj^(S020H) (?). 
Barium 9aZ^ (06Hs010H3S030)2Ba + iH20 ; lance-shaped crystals, 
^hich, when recrystaUised, form small shining leaflets. It is not 
efflorescent, and it dissolves in 7 parts of water at 14*5®. Sodium salt^ 
C 6 H 3 C 10 H 3 S 020 ]Sra 4- 5 H 2 O ; crystallises in lance-shaped needles, 
short needles or long shining quadiits, according to the concentration 
of the solution. 

It is intended to study the sulpho-acids derived from the solid 
chlortoluene, and also the nitro- and amido-derivatives of the three 
chlorotoluenes. 

The authors consider it probable that when cold toluene is chlori- 
nated in presence of iodme, the chlorine unites with the hydi-ocarbon, 
forming a diohloride which afterwards splits up into methylmono- 
chlorobenzene and hydrochloric acid ; but when chlorine acts on hot 
toluene, the dichlonde is not formed, the methyl being attacked 
directly. 

T. B. 


Terebene. By J. Ribar (Compt. rend., Ixxvi, 1547 — 1550). 

The liquid resulting from the distillation of turpentine oil from oil of 
vitriol, and to whicS. the name of terebene has been given, is a mixture 
of pure terebene and cymene. Pure terebene, CioHis, is a colourless, 
mobile liquid, boiling at 155® — 156®, which remains fluid even at 
- 27®. Its &p. at 0^ = 0*877, at 20® = 0*860, at 40® = 0*843. Its 
vapour-density is 4*79, by calculation 4*70. It is less oxidisable than 
terebenthene, and it has no action on polarised light. A mixture of 
alcohol and nitric acid does not convert it into a crystalline hydrate. 
Diy hydrochloric acid converts it into crystalline terebene monochlor- 
hydrate, OioHis-HCl, decomposible by boiling water, with elimination 
ot HOI and formation of a crystalline camphene. No terebene sub- 
chloride can be formed by the above reaction. The substance commonly 
known by that name is a solution of the terebene monochlorhydi-ate in 
cymene. When antimonic chloride is added, in small portions at a 
time, to terebene, and a gentle heat is applied, the terebene becomes 
viscid. The new compound is washed, firat with cold alcohol, and then 
with hot ; it is then dissolved in ether, the latter is distilled off and the 
residue is kept, in vacuo, at 210®. The polymeride, tetra-tercbono, 
04 oH 6 i, thus formed, is a nearly colourless, transparent sohd, having a 
conchoidal fractee. 

The cymene obtained in the preparation of terebene was probably 
formed by the following reaction : — 

GioHis 4“ H 2 SO 4 = GioHu +■ SO 2 4- 2 H 2 O- 

(See, however, this volume, p, 700.) It may also be obtained from 
pure terebene, although not so easily. 

B. J. G. 


4 H 
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New Derivatives of Naphthalene. By J. P. Batteeshall 
(Ajm. Ohem. Pharm., clxviii, 114—126). 

The results contained in the first part of this paper have been published 
in this eTonmal ([ 2 ], x, 698 ). The following salts of a-sulpho- 
naphthoic acid were prepared. OioHb(SO?)(002)Ba + 4H3O foims 
w^-defined glistening, t^sparent, and compact monoclinic crystals. 
CioHtt(S03)C030a + 3H2O is tolerably soluble in water, and crystal- 
lises in thin plates. OioH 6(S03K)(C02K) + 2H2O forms thin tables 
and is freely soluble in water. Ci3Ho(S03)(C03)On is a blni&h-green 
pi»ecipitate, which is sparingly soluble in bofling water. 

o-Us^ynaj^ldlioiG acid, GioH6(OH)003E[, is obtained by gradually 
adding potassium a-sulphonaphthoate to fused potash. It dissolves freely 
in alcohol and with moderate facility in boiling water, and crystallises 
from a hot aqueous solution in long interlaced needles, melting at 
234'' — 237®, and subliming, when carefully heated, in feathery crystals. 
On boiling down the aqueous solutions of their salts, the liquid 
darkens and a dark amorphous mass separates out. 

8tdphchisonapht7wic acid, OioHe(S03H) (CO3H), is produced by dis- 
solving isonaphthoic acid in fuming sulphuric acid. It forms a very 
characteristic acid barium salt, (0iiH7S06)2Ba 4- 7H3O, which is 
almost insoluble in cold water, and crystallises from a boiling solution 
in brilliant large plates. The neutral salt, OuHaSOsBa + HuO, is 
readily soluble in water, and forms oblique crystals. 

On fusing the potassium salt with potash, it yields oxyisonaplitlioic 
add, CiuHb(0H)C03H, crystallising from boiling water in long needles, 
melting at 212® — 213°. Its salts are as unslable as the ct-oxynaph- 
thoates. 

0 . S. 


Trinitronaphthalene. ByP. Beilsteie and A. KuHEBErwO 
(Dent. Ohem. Ges. Ber., vi, 647 — 649). 

The authors prepare the triniti»oiiaphthalene by boiling one part of 
the dinitronaphthalene for a few minutes wdth 5 of fuming nitric acid 
and 6 of concentrated sulphuric acid. The fSdriHitroniqdifJialene 
prepared from jS-dinitronaphthaleue melts at 213°, and is characterised 
by being but very slightly soluble in alcohol. It is identical with the 
/S-trinitronaphthalene of Laurent. On tieating a-clinitronaphthalonc, 
however, with the nitrating mixture, another modification, f'i-trinUro- 
nitplitliulene is obtained quite distinct from the a-triuitronaphthalene 
whirii Aguiar prepared hy prolonged digestion of a-dinitmuaphthalene 
with fuming nitric acid. It crystallises from fuming nitric acid in 
bright yellow quadrilateral tables which melt at 147°. The tetranitro- 
naphthalenes can be readily obtained from dinitronaphthalene hy em- 
ploying twice as much of the nitrating mixture in which fuming 
sulphuric acid is substituted for the ordinary acid. 

0, E. G. 
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A Glycerin of the Aromatic Series. By E. Geimaux 
(Oompt. rend., Ixxvi, 1598 — 1602). 

The author describes the preparation and properties of phenylglycerin, 
C3H4(06H5) (0H)3, which he has obtained in the following manner : — 
Cinnyl alcohol (styrone) dissolved in chloroform was converted into 
styrone dibromide, C9HgBr20H, by the addition of bromine to the well- 
cooled solntion ; this alcohol crystallises in large colonrless scales, or 
gronps of fine needles, insoluble in water, but easily soluble in alcohol 
and ether ; it melts at 74®. By the action of aceHc chloride styrone 
dibromide is converted into the acetyl-derivative, CgHgBrjCgHsOa, which 
crystallises in weU foimed oblique prisms and possesses an agreeable 
odour of flowers; it melts at 85° — 86°. By the action of hydrobromic 
acid on styrone dibromide, or of bromine on cinnyl bromide, GgHgBr, the 
tribz'omide, GgHgBrs, is obtained; it crystallises from cliloroform in 
small needles, shghtly soluble in alcohol and ether, and melts at 124°. 
By the addition of bromine to cinnyl chloride the chlorodibromide, 
GgHgGlBra, is obtained ; it crystallises from ether in transparent plates, 
which melt at 96*5°. 

On heating styrone dibromide with water either in closed tubes, or 
open vessels, it is partially converted into phenylglycerin, or st^c&rhi^ 
as the author terms the new compound; but at the same time a 
quantity of matter insoluble in water is formed, which probably con- 
sists of condensation-products. To avoid the formation of these, and 
to remove the hydinDbromic acid as it is produced, the author boils the 
styrone dibromide with water and argentic acetate; after 48 hours’ 
digestion the solution is filtered, freed from silver by sulphuretted 
hydrogen, concentrated, and dried in a vacuum. Thus obtained, 
sfycerin is a pale yellow gummy mass, excessively soluble in water 
and alcohol, scarcely soluble in ether; it has a distinct bitter taste. 

H. E. A. 


Action of Nascent Hydrogen on Bitter-Almond Oil. 

By H. Ammahh (Ann. Ghem. Pharm., clxviii, 67 — 81). 

Wheit a cold solution of bitter-almond oil in aqueous alcohol is treated 
with sodium amalgam, hydrobenzoin is formed, together with a com- 
pound having the same composition but melting at 119°, and a con- 
siderable proportion of benzyl alcohol. If, on the other hand, the bitter 
almond oil is digested with water and sodium amalgam, a considerable 
proportion of the substance melting at 119° is formed, and but a small 
amount of hydrobenzoin or benzyl alcohol. By repeatedly crystal- 
lising the first product from alcohol, the hydrobenzoin was obtained in 
a pure state ; and by crystallising the second product from alcohol, the 
compound melting at 119° was obtained pui*e. The author calls this 
substance ibohydrobenzoin. 

Aciimi of Acetyl Chloride Sydrohenzom . — Hydrobenzoin was dis- 
solved in acetyl chloride, and the solution was allowed to remain for 
twenty-four hours, after which the solvent -was removed by means of 
a current of air. The residue consisted of a mass of shining needles 

4 H 2 
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■whiclu -when crystallised fl?oin alcohol, mdted at 133° — 134”, and had 

.T. •4.- n -a /OCJEiO 

the composition 


Action of FJiosphorir GJilonde on JSydrolenzom, — ^When one molecnle 
of hydrohenzoin and two molecules of phosphoric chloride are placed in 
a retort and either allowed to remain in contact, or gently heated, an 
energetic reaction takes place, and on cooling, colonrless crystals 
separate. The new substance, which the authors propose to call hydro- 
benzoin chloride^ was purified by washing with water and crystallisation 
from toluene. It forms large colourless needles melting at 188°, and 
possessing the composition C 14 H 12 OI 2 . 

l8o7iyd7'obmzo7n, OUH 14 O 2 , separates from water in thin shining 
quadratic prisms, which contain water and efBlorosce on exposure to 
the air. In alcohol, it is rather more soluble, and in water rather less 
soluble, than hydrobenzoin, one part requiring for solution 80 parts of 
hot water or 526 of water at 15". It separates from alcohol in compact 
anhydrous crystals which belong to the hexagonal system, and melts at 
119’5°. Sodium amalgam has no action on it, and it yields with nitric 
acid an oily product, whereas hydrobenzoin yields benzoin with this 


reagent. 

Action of Acetyl GhZonde on Isohydrohenzom, — When isohydroben- 
zoin is treated with aceiyl chloride, as described in the case of hydro- 
benzoin, a thick oil is obtained which, after seyeral crystallisations 
from alcohol, took the form of shining leafy crystals, melting at 117° 
— ^118°. This substance was found to hare tiie same composition as 
the aceto-derivative of hydrohenzoin. 

Action of Fhosphoric Chloride on Isoliydrobenzoviu — The action between 
these substances resembles that between phosphoric chloride and 
hydrohenzoin, but it is more energetic, and the products appear to be 
identical in each case. 

The author remarks that a comparison of isohydrobenzoin with tho 
toluylene alcohol and i&otoluylene alcohol of Limpricht and SchwanoH 
would be useless, as these are evidently mixtures. WTien the former 
is treated with acetyl chloride, it yields an acetate molting at 116" ; 
consequently it contains isohydrobenzoin, and with nitric acid it yields 
benzoin, hence it evidently contains hydrohenzoin. 

The following portion of tho paper is by Fittig, he having con- 
tinued the investigation in consequence of tho death of the author. 

Ajction of Alcoholic Foiaah on FLydirobenzoin Ghlorifle. — ^WTion those 
substances are digested together until most of tho alcohol is i*emoved, 
and the product, after solution in water, is acidified with hydrochloino 
acid, a layer of chemically pure tolane is found floating on the liquid. 
This reaction afibrds a convenient method of obtaining small quantities 
of pure tolane. The chloride obtained from isohydrobenzom reacts 
similarly with alcoholic potash, but the product does not appear to be 
so pure as in the former case. 

Fittig did not succeed in obtaining the substance which Limpricht 
and Schwanert describe as being formed by the action of dilute sul- 
phuric acid on hydrobenzoin, but he obtained an oil which, when 
distilled with water, yielded a resinous amorphous residue. 

T. B. 
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Dichlorobenzoic Acid. By A. Claus 
(D ent, Ohem. Gres. Ber., vi, 721 — 723). 

Bt the action of potassium chlorate and dilute hydrochloric acid on 
benzoic add in diflfiised daylight, not only monochlorobenzoio acid 
is formed, as Otto has stated, but also a dichlorobenzoic add, crystal- 
lising from hot water in soft, silky, interlaced needles melting at 156°, 
and subliming without decomposition. (C7H30l202)2Ba + 3H2O forms 
thin, long, lustrous needles, dissolving in 12*5 parts of water at 28°. 
(C7H30l202)2Ca -h 2fl30 crystallises in fine, radiated needles. 

Beilstein’s dichlorobenzoic acid, which he obtained by oxidising 
dichlorotoluene and by the action of bleaching powder on benzoic acid, 
melts at 201® ; its caldum salt contains 3 molecules of water, and the 
barium salt 4 molecules ; the latter is very sparingly soluble, 1*1 part 
dissolving in 100 parts of water at 18°. Otto converted dichlorohip- 
purio acid into a dichlorobenzoic acid melting at 196° — 197° ; its 
calcium and barium salts have, however, the same composition and 
crystalline shape as those obtained by the author. 

0. S. 


Preliminary Notice on the Action of Sodium Amalgam on 
Dinitrobenzoic Acid. By YiOTpK Meyee and W. Miohleb 
(Deut. Ohem. Gres. Ber., vi, 746 — 748). 


DmiTEOBBNZOio acid dissolved in solution of soda and treated with 
sodium amalgam, gives a black liquid which, on being neutralised by 
hydrochloric acid, deposits a black flocoulent precipitate. "When day, 
this precipitate appears as a black velvety powder insoluble in water, 
alcohol, ether, benzene, and acetic acid. The salts are black and 
amorphous like the acid itself. Analysis of the zinc, silver and 

rOO.OH 

barium salts lead to the formula, CgH 3 < Nq , which represents it 


as diazoxybenzoic acid. 

This body bears so strong a resemblance to the substances known as 
humus, which by some chemists are considered to be nitrogenous, that 
the authoins arc led to the conjecture that it may xeally be a represen- 
tative of this obscure class of compounds. 


W. A. T. 


Azopbenylene. By A. Claus (Ann. Ohem. Pharm., clxviii, 1 — 21; 
also Deut. Ohem. Ges. Ber., vi, 723 — 726). 

An abstract of this investigation has already been published in this 
Journal (1872, p. 694). The present paper gives a fuU description of 
the preparation and purification of the different compounds, and con- 
tains the following new facts : — 

All the reactions of azophenylene are best explained by assuming the 
following structural formula ; — 
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cja^ 

OoHi 

Bat tlien ai-ises the question how this body is derived from azohen- 
zoic acid, Ci 4 HioN’ 204, which, accord^ to Strecker, stands in the same 
relation to azobenzene as benzoic acid to benzene, and thei'efore ought 
to yield azohenzene by the dry distillation of its calcium salt. Most 
probably azobenzoic acid contains two atoms of hydrogen less ; this view 
is supported by the following facts. If this acid corresponded to azoben- 
zene, its formation would he explained by the following equation : — 

2O7H5NO4 + ShTa + 4H3O = SISTaOH + OuHiol!fA- 

But by using this quantity of sodium in the form of amalgam it was 
fraud that as soon as three-fourths was added a brisk evolution of 
hydrogen commenced, showing that the reaction was hnished, — 

20,H5N04 + Q'Nb. + 2H2O = emOH + O14H8N2O4. 

Azobenzoic acid is therefore azo^Jienylene-dicarloniG ackly and most 
probably identical with azodraciflic acid, which, by distilling its calcium 
salt, also yields azophenylene, in which compound therefore the two 
nitrogen atoms occupy the position 3 : 4. Metazobenzoic add also 
yields azophenylene. 0. S* 


Brominated Benzene-snlphonic Acids. By A. Woe lz 
(Ann. Chem. Pharm., clxviii, 81 — 93). 

Bihromhenzene-suJ^honic Acid, — ^Dibromobenzene was dissolved in sul- 
phuric acid heated to 80*^ — 90°, and the solution, after dilution, was 
neutralised with barium carbonate. The barium was removed from 
the solution by means of sulphuric acid, and the liquor, when evapo- 
rated, yielded the acid in tabular crystals. This acid is extremely 
soluble in water, alcohol, or ether, and its crystals, which have tho 
composition CbHjBr.SOaH + 8H3O, are slightly cifiorcscciit, and loso 
2 molecules of water at 100°, the residue melting at about 132°. Tho 
JjariuM salt, (ObH3Br,»SOo)2Ba, foims slender pearly rhombic leaflets, 
which are slightly soluble in cold water or alcohol, hut easily soluble in 
hot water. Galchtm salt, (0bH3BrjSO3)3Ca 4- OH^O: tuffcs of silky 
needles, which effloresce on exposure to the air. It is easily solublo 
in water, and tolerably soluble in alcohol. Potamutu salt, 06E[jBr2S04K 
-i- HsO : tufts of shining needles, which ai‘e easily soluble in water or 
alcohol. Amnwmimi salt, C6H3Br3S03,NH4 : slender shining needles 
or compact tabular crystals, very soluble in water. Copper salt, 
(C6B[3Br2S03)a0u -{• I4H2O : easily soluble, elongated leafy blue crystals, 
whiesh effloresce on exposure to the air. Lead salt, (OeH^Br^SOslsPb 
Hh SHaO : shining rhombic leaflets, which dissolve pretty easily in water. 

The potassium salt of this acid was fused with potash and the pro- 
duct was neutralised and treated with ether in the usual way- The 
ethereal solution yielded only a small quantity of a pasty brown pro- 
duci^ which gave a violet colour with iron chloride. When t.hifi 
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substance was distilled, a few oily drops were obtained, wbicb solidified 
on cooling. 

When the potassium salt of dibromobenzene-sulphonic acid was 
mixed with potassium cyanide and subjected to dry distillation in a 
stream of carbonic anhydride, ammonium sulphide and sulphite passed 
over, together with some drops of an oily substance which, when 
crystallised from alcohol, yielded needle-shaped crvstals insoluble 
in water and melting at about 112®. It is probable that this sub- 
stance consists of tricynnuhemene. When the above-mentioned oily 
product was digested with alcoholic potash, ammonia was evolved, and 
the residue, when neutralised and agitated with ether, yielded a small 
quantity of an acid crystallising in needles. This acid is easily soluble 
in hot water, alcohol, or ether, but it is almost insoluble in cold water. 
It melts with partial decomposition at 149’ — 150®, and the salts which 
it forms wdth calcium and barium are soluble in water, but have not 
much tendency to crystallise. The amount of barium in the latter 
indicated the formula 06B[?(000)^Ba. 

2Imiohromohe7izene-'inl])hu7iic Acidh , — The potassium salt of the acid 
which Garrick obtained by the bromination of benzene-sul phonic acid 
was fused with potash and found to yield resorcin. Thinking that, 
perhaps, hydroquinone might be first formed, and afterwards trans- 
formed into resorcin, the author fused some pure hydroquinone with 
potash, but no trace of resorcin was formed, the hydroquinone being 
unaltered. 

When the potassium salt of the above-mentioned acid was distilled with 
potassium cyanide a small quantity of an oily distillate was obtained. 
This oil was found to be a mixture of bonzonitrile and a solid nitrile, 
which melted at 150® — 160° and yielded terephthalic acid on treatment 
with alcoholic potash. 

The acid which Garrick obtained by the action of sulphuric acid on 
monobromhenzene also yielded resorcin when fused with potash, and the 
author remarks that the non-identity of Garrick’s two monobromben- 
zene-sulpbonic acids cannot be considered as at present definitively 
established. T. B. 

Synthesis of Piperonylic Acid, and a New Method of Poiming 

the Aldehyde of Protocatechtdc Acid. By Fittxg and Rumsen 

(Ann. Ohem. Pharm., olxviii, 93 — ^95). 

In order to confirm their view that piperonylic acid is motbylone-proto- 
catochuic acid, the authors heated together 1 molecule of protocatochuio 
acid, 3 molecules of potassium hydi*ate, and 1-J molecule of methy- 
lene iodide, first at 100° and afterwards at 110®. The product was 
boiled with potash in order to decompose any ether of mothylene- 
protocatechuic acid that might be present; water was then added 
and the whole was acidified with hydrochloric acid. Under these 
circumstances a brown amorphous precipitate was formed ; and the 
filtrate from this yielded, on evaporation, brownish crystals, which, 
after treatment with animal charcoal and sublimation, were found to 
be identical with piperonylic acid. When an aqueous solution of 
piperonylic acid from either source is slowly cooled, ihe acid is deposited 
in long, white threads resembling sewing cotton. 
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The decomposition of piperonylio acid into carbon and piotocatechnio 
acid may be effected not only by dilute hydrochloric acid, but also by 
water. In the latter case, however, the temperature required is so 
high that the protocatechuic add splits up into pyrocatechin and carbonic 
aiSiydride. 

T^en piperonal is heated with dilute hydrochloric acid it is decom- 
posed in an analogous manner, the aldehyde of protocatechuic acid 
being formed — 

= OeHi^H + 0. 

\CHO \OHO 

The liquor filtered from the deposited carbon yielded, on evaporation, 
ciystals of the aldehyde, which was found to be identical with that 
already described by the authors. 

T. B. 


Ethene-protocatechLnic Acid. By B.. Fittig and T. Maoalpine 
(Ann. Chem. Pharm., cbcviii, 99 — 114 ). 

This acid is readily produced by heating protocatechuic acid with 
pota^ a little water, and an esicess of ethene ^bromide in sealed tubes 
to 100°. It crystallises from boiling water in brilliant broad needles, 
and from alcohol in short glistening prisms, melting at 133 * 5 °, and 
subliming when carefully heated. It is more freely soluble in hot 
water than piperonylic acid (methene-protocatechuic acid). The 
caldnm salt, (C9H704)30a + 2H2O), is sparingly soluble in cold water, 
and crystallises in large monochnic prisms, the measurements of which 
are given. (C9B[704)3Ba -f- 2H3O forms brilliant, transparent, compact, 
oblique cry^als. The sodium salt is very soluble, and does not crys- 
tallise well. The solutions of these salts give with feiuuo chloride a 
yellow precipitate Hke the piperonylates. The ethyl-other, 09H704.02Hg, 
crystallises, when an alcoholic solution is allowed to evapoiuto at a low 
temperature in hard prisms, which, after being dried in an exbiccatoi*, 
melt at 27 ° — 28 °, 

When ethene-protocatechuic acid is heated with dilute hydrochloric 
acid to 260 ° it is decomposed, much carbonaceous matter and gases 
containing no acetylene being formed, and a trace of pyi’ocatecbin. 
On heating etheiie-protocatechnic acid gently with phosphorus penta- 
chloiide, it is converted into the corresponding chloride ; at the same 
time some chloride of dichlorethene-protocatechuic acid is produced, 
which is obtained in larger quantity by beating the substances in closed 
tubes. Water decomposes it into hydrochloric add and clle/iloret/iejie- 
j^rotocatecfmic acid^ O9H6OI3O4, which is insoluble in cold water, and is 
obtained as a white predpitate, by dissolving the product in a dilute 
solution of sodium carbonate, and adding hydrochloric add to the 
filtered liquid. On boiling it with water, it yields protocatechuic acid, 
hydrochloric acid, and probably glycoUic add. These reactions may be 
esplaaned by the following equations : — 
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(1) O.H, 


+ pcaj = CoHj- 


cool 


+ POOla + HOI. 


yc&ou ^ , 


LCOgH 

( 2 ) 

toool 

(3) + H»0 = 0,: 

[cool 

(4) + 3H,0= CA<( 0H__ + 2H01 + C*H*Oi. 


+ 2P01,= 06H,<^ ^ 2P01i + 2H01. 

0001 


0>0=“+ HOL 
OO.OH 


LOO.OH 


roH 
8< OH 
LOO.OH 


Carbohydroqidnmic acid, whicli is produced by the action of brondne 
on an aqueous solution of quinic acid, is, according to Hesse, isomeric 
mtb protooatechuic acid, while other chemists believe the two acids to 
be identical- To settle this question, carbohydroquinonic acid was 
treated with potash and ethene dibromide, and thus an acid obtained 
having all the characteristic properties of cthene-protocatechuic acid. 
Ethyl protocatechuate forms glistening prisms, melting at 133° — 13ji°, 
and agreeing in all other respects with Hesse’s ether. 

0. S. 


A Cxirioiis Reaction of Benzoic^ Salicylic, and Hipporic Acids. 

By T. L, Phipson (Ohem. 23'ews, xxviii, 13). 

Three equivalents of benzoic or salicylic acid and one of glucose 
warmed with a large excess of strong sulphuric acid, develop a fino 
blood-red colour. Benzoic acid alone does not produce this colour. 
Hippuric acid gives the same reaction, but the mixture speedily blackens 
and evolves a large quantity of carbon monoxide. 

M. J. S. 


Aromatic Amido-Acids containing Alcohol-radicals. 

By Peter Griess (Deut. Ohem. Ges. Ber., vi, 685 — 688). 

The author finds that three atoms of the hydrogen contained in certain 
aromatic amido-acids, may be replaced by alcohol-radicals, and that the 
compounds so formed do not retain the acid characteristics of the 
original substances, although those derivatives in which only two atoms 
of hydrogen are replaced, retain, to some extent, the acid properties of 
the amido-acids. 

The amido-acids having three atoms of hydrogen replaced by alcohol- 
radicals, behave like the base which Hofinann obtained by the action of 
monochloracetic ether on triethylamine, and appear to he nearly related 
to the betoiae of Scheibler. 
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Tnmefliylbenzbefauie, CtH4(CH3)3N*02, is obtained by allowing a 
mixture of amido-benzoio acid, methyl alcohol and potash, to remain 
for some time in contact with methyl iodide, and distilling the mixture. 
On treating the residue with hydriodic acid, hydriodide of trimethyl- 
benzbetaine was obtained, and by treating an aqueous solution of this 
with lead hydrate, the free base was produced. 

Trimethylhenzbefaine crystallises in small white needles, containing 
one molecule of water, which is driven off at 105°. It is insoluble in 
ether, very soluble in alcohol, and does not affect vegetable colours, but 
possesses a strong bitter taste. 

Tnmetlnjlhenzbetaine hydriodide is insoluble in ether, but crystallises 
from water or alcohol in small shoi*t prisms. It crystallises with IH^O. 
The j/latihum salt [07]^(0H3)3NO3HCl]3PtCl4 + 4H3O, forms yellow 
prisms slightly soluble in water. 

When the anhydrous base is heated to its melting point, it becomes 
changed into the isomeric niethylether of diinttJiylaniido-bmzoic acid. 
This forms an aromatic yellowish liquid, insoluble in water, and boiling 
at 270° (uncor.). It forms crystalline salts with acids. The snljyhato^ 

CsHi forms small prisms easily soluble in water, 

but slightly soluble in dilute sulphuric acid. The jplaimum salty 

(CeHi | h 01)2 + PtOli, forms elongated leaflets very 

slightly soluble in cold water. 

When the above ether is heated with strong mineral acids or with 
alcoholic potash, water is assimilated and methylic alcohol and dimethyl- 
tnmdobeiizoic acid are formed. This acid forms white needles slightly 
soluble in water, and melting at 15°. 

Trimethylanisbetainey 08H6N(CH3)3O3, is prepared like tiumethyl- 
benzbetaine, amidoamsic acid being substituted for amidobenzoic acid. 
Ifc is very soluble in hot water, slightly soluble in alcohol, insoluble in 
ether, and ciystallisos from its aqueous solution in large shining prisms 
containing 5H3O. It is neutral to vegetable colours, and has a strong 
bitter taste. The hydriodide^ 08H6N(CH3)jOjHI + HsO, forms laigo 
white shining needles tolerably soluble in hot water or alcohol, insolu- 
ble in ether. The pjuiitmm salt, [08HolSr(OE[,)^03B[0]]i.Pt01ji, forms 
small leaflets, very slightly soluble in cold water. 

When trimethylanisbet^e is subjected to dry distillation, it is con- 
verted into the methyl ether of dimethylumidanisic acid. This substanco 
forms a yellowish aromatic liquid, insoluble in water and boiling at 
288°. 

T. B. 


Amidobenzene; and the Preparation of Metadiamidobenzene. 

By Hubneb and Retscht (Dent. Chem. Gres. Ber., vi, 795 — 798). 

Br(ymonitro-a£ef anilide, 06H3BrN03NB[3000H3, was prepared by first 
brominating and then nitrating acetanilide. It forms sulphur-yellow 
needles melting at 104°. When heated with potash-solution, it yields 
orange-red ne^es of bromonitra/niline, OtHsBrlTOiNHg, melting at 
110°. Nascent hydrogen converts this latter substance into dimmdo 
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hrortiohenzene, wHcli ciystallises in fine colourless needlos, and melts at 
63°. The sulphate forms colourless shining leaflets, and the hydro- 
chloride forms colourless needles. The prolonged action of nascent 
hydrogen on diamidobromohenzone gives rise to a diamidobonzone 
which was found to be identical with the metadiamidobenzene of 
Griess. 

When broraaniline prepared from the sulphate crystallising in slender 
leaflets, or from the nitrate, which forms broad or fine needles, was 
nitrated, it yielded a bromonitramidobenzene, crystallising in orange- 
red needles and molting at 110° ; and this, when acted on by nascent 
hydrogen, yielded a diamidobi*omobenzene which crystallised in colour- 
less fine needles, melting at 63°. Its sulphate forms colourless shining 
leaflets, and its hydrochloride colourless needles. The long-continued 
action of nascent hydrogen converts it into diamidobenzene, identical 
with the meta compound of Griess. 

During the conversion of bromonitracetanilide into diamidobenzene, 
a small quantity of a very soluble base having the composition 
ObHilSrN’HCHsO is formed. It appears to correspond with the base 

0 bH 3 CH 3 .NNH 0 H 30 , which was obtained by Hofman and Hobrecker. 

I 1 . 

When benzaniline is nitrated and reduced, momhenzoyldiamid- 
anilino is obtained. There ai*e, however, indications that a more 
powerful reduction produces a base analogous to that obtained by the 
reduction of bromonitrace tanilide. T. B. 

AoMozx of CMorine on a Mixture of Phenol and Aniline. 

By E. Jacqttemin (Bull. Soc. Chim. [2], xx, 68 — 70). 

When chlorine-water is added to a mixtui*e of phenol and aniKne, a 
rose-red coloration is produced, which is changed to a deep blue on 
addition of an alkali. Phenol by itself gives no reaction with chlorine, 
and aniline, though giving a red coloration with chlorine, docs not 
furnish a blue when an alkali is afterwards added. The blue colour, 
which is veiy distinct when a drop of aniline and a drop of phenol are 
treated with chloiane in foui* litres of water, is best produced by employ- 
ing sodium hypochlorite. The author supposes that the blue colour is 
due to the formation of a new acid, for which he proposes tlie name 
enjthroplipnic acid, but he does not adduce any evidence in suppoi-t of 
thib a«snmption. B. J. G. 

Action of Benzyl Chloride upon Naphthylamine. 

By 0. PiioT]E and D. Tohaiasi (Oompt. rend., Ixxvii, 57). 

By the action of benzyl chloride upon naphthylamine in presence of 

r OioBC? 

a small quantity of zinc powder, a compound lSr< H isomeric with 

{ CtHt 

cresyl-naphthylamine is obtained. It forms a deep brown uncrys- 
tallisabie substance, which may be obtained in scales like those of 
ferric potassio-tartrate. By the action of fuming nitric acid it yields a 
yellow nitro-derivatire. W. A. T. 
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Preliminary Notice of a New Salt of Quinine. 

Bj P. T. Aitsten (Pliarm. J. Trans. [3], iii, 1016). 

When an alcoholic solniioxL of meconio acid is added to an alcoholic 
bolntion of qninine, a white curdy precipitate is formed. This preci- 
pitate is soluble in hot water, and on cooling, crystals of q uinin e meco- 
nate are deposited. When dried on bibulous paper, the salt has a 
peculiar sheen, resembling minute fish-scales, and its com;^sition is 
probably C 7 H 2 (OioH 24 ]SraO)” 07 , corresponding with the silver salt 
C7HaAg207. 


Aromatic PlLosphoras Compounds. By A. Mighaelis 
(Dent. Ohem. Ges. Ber., vi, 601 — 603). 

Fhosphenyl chlonde, PGlsCOeHs), was obtained by repeatedly passing a 
mixture of phosphorous chloride and benzene through a tube filled with 
fragments of pumice and heated to low redness. The product when 
fractionated yielded the new substance as a filming, highly refractive 
liquid, boiling at 222®. It has an odour recalling that of hydrochloric 
acid and that of phosphoretted hydrogen, and is decomposed hy water 
with formation of the corresponding hydroxyl-derivative, together with 
a small propoirtion of an oil having a very unpleasant odour. Ghlorine 
converts phosphenyl chloride into a solid, yellowish substance ; bromine 
forms with it a yellowish red solid, and on exposure to the air it 
becomes converted into a white crystallme mass. Probably these sub- 
stances correspond with phosphorus pentachloride and oxychloride, 
but they have not yet been analysed. When phosphenyl diloride is 
treated with nitiic acid, no phosphoric acid is formed, hut an acid 
which appears to be the benzene analogue of the acid, GH 3 PO(OH) 2 . 

The author intends to attempt the replacement of the chlorine in 
phosphenyl chloride by hydrogen and by oxygen, and also to extend 
his researches to the action of phosphorus trichloride on the homologues 
of benzene and on the paraffins. 

T. B. 


T3ie Constitaents of Cubebs^ with some Remarks on Cubebic 
Acid. By C. P. Schulze (Arch. Pharm. [3], ii, 388 — 394). 

The original researches on the cubeb berries had for their object the 
determination of the amount of the essential oil and the extraction of 
the cubebin- Further investigations led to the formnlse of some of 
these compounds. Cnbeb oil was found to be O 10 H 21 ; cubeb camphor, 
Ci 5H260 ; and cubebin, GaoHsoOg. Bematzick discovered cubebic add, 
and in the Arch Fharm,, c]di, sec. ii, E. A. Schmidt published a 
prize essay on this subject. The author was at that time engaged 
in a similar investi^tion and met with difierent results. 

After some preliminary trials the foUowmg process was found to bo 
most applicable: — 750 grams of cubebs were treated with 6 litres of 
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alcoRol, iihe liqnid was filtered, ajid the alcoholic extract distilled. The 
residne was warmed with sodium hydrate and set aside for some timo. 
It then saponified and crystals were foirmed under the cake of soap. 
The latter was repeatedly treated in this manner till it ceased to give 
further crystals. The crystals were purified by recrystallisation ; they 
leifif on ignition an alkaline residue, had a bitter taste, and turned brown 
when exposed to moist air. 

Oubebio acid, separated jfrom the sodium salt and purified by means of 
the lead salt, could not be obtained in the crystalline form. It gave 
amorphous precipitates with the alkaline earths, and with the heavy 
metallic oxides ; melted at 45^ ; could not be sublimed ; and gave with 
sulphuric acid a crimson colour, which disappeared on dilation, and 
changed to brown on addition of nitric acid. 

The formula was found to be OuHigOa (according to Schmidt, 

OisHi^OO. 

The residue of the soap, after separation of the oil and cubebin, was 
treated with hydrochloric acid, and gave a brown resin which could not 
be purified. The soap in aqueous solution, on treatment with alcohol, 
gave a fatty oil and cubebin, which latter was recrystallised from hot 
alcohol and found to agree in its properties with the cubebin dis- 
covered by Oapitaine and Soubeiran. 

W. R. 


Essence of XJnona odoratissima. By H. Q-al (Oompt. rend., 
Ixxvi, 1482 — 1484). 

This essence is distilled from the flowers of a tree growing in Jamaica ; 
its commercial name is ‘‘ Alan-gilan.’^ Its specific gravity is *980 ; a 
column of 5 cm. deviates a ray of polarised light 14® to the left ; it 
distils between 160° and 300° ; it is soluble in ether, partially soluble 
in alcohol, insoluble in water. The essence is acted on by potash, 
which removes benzoic acid. The part insoluble in potash boils 
between 170° and 300° ; from its reactions the author believes it to be 
a mixture of alcohols, and the original essence to be probably a mixture 
of benzoic ethers, 

R. W. 


Glairin'* from the Springs at Molitg. By A. Beohamp 
(Compt. rend., Ixxvi, 1484 — 1487). 

The amorphous gelatinous deposit of certain sulphurous springs in the 
Pyi'cnees appears to consist of gelatinous silica, holding some nitro- 
genous organic matter ; it yields sugar when treated with sulphuric 
acid. A microscopic examination revealed the presence of an agglo- 
meration of microzymes. Placed in solutions of starch and sugar con- 
taining a small quantity of creasote, the glairin developed bacteria and 
other low organisms, while alcohol was formed. Similar solutions 
without the glairin devdoped neither organisms nor alcohol. 

R. W. 
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Observations on some Liquids of the Organisms of Fi^, 
Crustaceans^ and Cephalopods. Bj L. Eabuteau and F. Pa- 
pill on (Compt. rend., Ixsvii, 135 — 1S8). 

This paper treats of these liquids under the following heads : — 

Peritoneal Fluid of various Fish , — ^There is an abundant liquid in the 
peritoneal cavity of the rays, having an average sp. gr. 1021, and being 
neutral, or often slightly acid. It contains a small quantity of a special 
albuminoid material, which foims rather a thick layer on the suiface 
when the liquid is evaporated. This fluid when kept gives ofE 
an ammoniacal odour resembling that of methylamine. When it is 
acted on by nitric acid crystals are produced containing a large pro- 
portion of urea, but the odour of methylamine which these crystals give 
off, when treated with potash, proves the presence of another body. 
It is by the presence of this body that the authors obtain a crystalline 
hydrochloride on evaporating the Hquid and acting on the residue with 
hydrochloric acid. 

The peritoneal fluid of the torpedo and squalns presents nearly 
identical characters. 

Other Liquids , — ^The analysis of a certain number of both liquid and 
solid parts of the Plagiostomes shows that they contain a mixture of 
urea and a coinjjoujid urea. 

Digestive Fluids , — The gastric juice of the ray is very acid, and the 
presence of hydinchloric acid in it -was demonstrated. The authors, 
however, did not find hydrobromic add, as they might have expected, 
but all the bromine they found was in the form of a metallic bromide. 

Blood . — The blood of the sea-polyps gives no absorption band under 
the spectroscope. It slowly heconies blue in contact with the air, but 
loses this blue tint when traversed by a cuiTeut of carbonic acid gas. 
Ciuhs’ blood presents the same characters. The blood of the polyps 
and Clubs oftei*s other analogies : they both contain a coagnlablo sub- 
stance which cold nitric acid turns yellow, and dissolves when heated, 
producing a liquid of the same colour. Hydrochloric acid dissolves this 
substance, forming a pale violet-blue liquid. In the blood of the sqnalns 
and ray the authois have found ui*ea in considerable quantities. 85 
grams of the blood evaporated and treated wuth alcohol and acetate of 
lead yielded no less than 202 c.c. of nitrogen. The authors, in con- 
clusion, admit that their researches are as yet incomplete, owing to the 
want of appliances at their disposal. 

E. 0. B. 


On Spontaneous Changes occurring in Eggs. By U. Gayon 
(Oompt. rend., Ixxvii, 214 — 21?). 

The author in a previous communication announced that the putrefac- 
tion of eggs corresponded with the development and multiplication of 
vibrios in them. He furthermore propounded the theory that these 
organisms might easily be introduced into the egg during its passage 
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down tHe oviduct, and wHlst it was being enclosed in the albninin, 
membranes, and shell. The present communication is intended to 
complete the author’s first results, and to confirm this hypothesis. 

It has been announced by previous obsoiwers that when eggs are 
shaken so as to mix the yellow and white, immediate putrefaction 
occurs. This the author says he has already stated to be fiir from 
general. He made an intimate mixture of the yolk and white of egg, 
passed it into vessels deprived of germs, and kept it for months 
exposed to pure air at a temperature varying from 20® to 30°. If the 
experiment be tried with an egg containing bacteria or spores of fungi, 
and these pass over into the mixture, putrefaction, in the case of the 
former, and change duo to the growth of fungi, in the case of the latter, 
will occur. In these experiments, as in those of Pasteur, all conditions 
favourable to spontaneous generation are present, but stUl it does not 
occur. The author draws attention to the fact that the molecular 
gi»anules which are present, especially in the yolk, do not give rise to 
bacteria. Hence he concludes, in opposition to Bechamp, that the 
granules which the latter calls micj'ozymes, are powerless to convert 
themselves into bacteria or vibrios, any more than into globules of 
alcohoHc yeast. 

The foUowing experiment points to the same results. If during the 
incubation of an egg the development of the embryo be arrested at any 
period before the exit of the chick, and if such eggs containing dead 
embryos be kept for several months at about 26°, some only of them 
will be found putrified. The others will have undei'gone a slow non- 
putrefactive process, similar to that observed in cases of a dead foetus 
retained in the abdomen of the mother. Oontiary to the hitherto pub- 
lished observations, the author finds that the putrefaction of the 
embryos of eggs is always accompanied by the development of bactoiia 
or vibrios analogous to those found in the putrefaction of ordinary 
eggs. The author confirms the views of previous observers that fungi 
may develop in the inteiior of eggs and produce special changes. 
Bacteiia and fungi may co-cxist, the egg being both putod and mouldy, 
but in this case the putrefaction is due to bacteria and not to fungi. 

Another change, acid fermentation, has been met with by the 
author in a few cases. In these the eggs exhale an acid non-putrid 
odour, and contain, not bacteria, but spicules varying in breadth from 
•5 to *7, and m length from 6 to lO-thonsandths of a millimeter. 

Lastly, eggs, like all organic matter, may undergo slow oxidation, 
which does not correspond with the development of any microscopic 
organisms. This is characterized by a yellow tint of the mixture and 
the presence of numerous very fine ciystalline needles. 

In order to support his theory that the organisms above mentioned 
become enveloped in the egg during its formation, the author examined 
the oviduct of a recently killed fowl, and found both bacteria and spores 
of fungi. The number of these microscopic organisms diminishes on 
passing up the oviduct, hut the author has seen them as high as 10 to 
15 centimetres from its aperture, and there is no reason why they 
should not pass still higher, as easily as the spermatozoa with which 
they are of a size, 

B. 0, B. 
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On the Influence of Tea and Coffee on the Amount of Urea 
excreted.* By E. Roux (Compt. rend., Ixxvii, 366). 


The interest attacliing to tliis paper lies in the fact that the results 
arrived at by the author are directly opposed to the generally received 
idea that tea and coffee diminish the excretion of urea, either by 
hindering the destruction of tissue, or by giving rise to a more com- 
plete assimilation of the substances ingested. 

The author premises that as urea is formed partly from the combus- 
tion of tissues and partly by the transformation of food, with equal 
diet and work the amount daily excreted ought to remain nearly 
constant. 

During a period of five months, from the 22nd of March to the 
22nd of July, the author kept himself to a regular regimen as regards 
exercise, diet, and work. In March and April tiie average daily 
amount of urea excreted was 03 grams ; this rose with the fine weather 
to 36 grams, and in July again gradually fell to the previous 
figure. 

The amount of water drunk could not have influenced the urea, as, 
though the quantity of urine varied fiwm 944 to 2515 c.c., the amount 
of urea remained nearly constant. 

The following table shows the results of some of the experi- 
ments: — 

Daily quantity of 
ITrea. Chlorine. 


May 14th to May 18th, without coffee . . 

May 18th., with coffee 

June 16th to June 18th, without tea .... 
June 18th, with tea 


86*18 grams. 4*04 grams. 

41*05 „ 6*02 „ 

33*76 „ 5*15 „ 

37*04 „ 7*00 „ 


The increase of urea on the day that coffee was taken is very marked. 
When, however, the coffee is continued, the urea gradually diminishes 
till it reaches the normal amount. Tea and coffee likewise produce an 
increase in the quantity of chlorine excreted. In none of his experi- 
ments has the author seen the amount of urea below the normal. 

He therefore concludes that, in his person at least, tea and coffee do 
not retard the destruction of tissues. 

Why the effect of these substances seems to diminish with their 
continued use, whether their first action is to accelerate the elimina- 
tion of the urea already formed in the tissues, and whether when once 
this mtemal washing is over, the normal amount of urea is excreted in 
spite of the tea and cofiee, are questions which the author proposes to 
lumself for future investigations. 

B. 0. B. 


• Op literally, ** Tariations in the Quantity of Urea Excreted on a Normal Diet, 
and under the lufLuence of Tea and Coffee.*’ 



PHTSIOliOGIOAL OHBMISTRr. 


1153 


Effect of Artificial Addition of Phosphates to the Food of 
Lambs. By V. Hofmbistee (Landw. Versuchs-Stationeii, xvi, 
126—183). 

Two lots, each consisting of three eight- weeks old wether lambs, were 
fed from May to December on hay and potatoes, with a little salt, this 
diet being selected as characteristically poor in phosphates. One lot 
received precipitated tricalcic phosphate with its food ; the other lot 
none. During the last 7 7 days most phosphate was given, the phosphatie 
diet then containing one fourth more phosphate than was supplied by 
the vegetable food. The lambs gained about 18 lbs. per head in the 
six months. Those receiving phosphate showed a distinctly better 
appetite, and drank more water than the others, but their greater 
increase in weight was insignificant. When slaughtered the only dif- 
ference between the two lots was a slightly larger weight of stomach, 
intestines, and lungs, in the case of the lambs receiving phosphate. 
Five bones of two lambs in each lot were carefully examined. The 
fresh bones of the lambs fed with phosphate were on an average slightly 
the heavier ; they had a mean specific gravity of 1*384, the specific 
gravity of the other lot being 1‘350. Analysis showed that there was 
generally more water and less fat in the bones of the lambs fed with 
phosphate, the dry bones of these lambs also generally contained a 
slightly larger propoi*tion of incombustible matter ; but looking at tho 
absolute quantities found in the bones of the two lots, there was no 
increase of incombustible matter by feeding with phosphate, but a 
small increase of pbosphoric acid, coupled with a diminution of Hmo. 
The amonnt of fe,t in most of the bones was very high, reaching to 4*0 
per cent, in the dry bone of the fore leg. 

Experiments were made as to the digestibility of phosphates. The 
lambs fed on bay and potatoes (chiefly the latter) digested during six 
days 25*8 per cent, of the phosphoric acid, and 46*0 per cent, of the 
lime contained in their food ; and in another experiment of four days, 
40*9 per cent, phosphoric acid, and 20*6 per cent, of Kme. In a further 
experiment of six days, with two-year-old sheep, on a similar diet, 
43*3 per cent, of the phosphoric acid, and 43*0 per cent, of the lime in 
the food were digested. When the iambs received 6 grams of preci- 
pitated phosphate per day, the whole of the extra phosphoric acid was 
taken np, bnt when the quantity was increased to 9 grams, only about 
half the pho&phonc add was digested. In no case was all the lime of 
the phosphate taken up, but a greater proportion of tbe lime was taken 
up from the larger dose of phos 2 )hate. The old sheep received super- 
phosphate. When 10 gi*ams were administered per day, the whole of 
the soluble phosphate was digested ; but when the dose was increased 
to 20 grams, only 64 per cent, of the soluble phosphate was digested. 
As wiSi the lambs, a greater proportion of lime was taken up from tho 
larger dose of phosphate. 

a. w. 
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The Breathing of Progs. By W. Muller 
(Dent. Chem. Ges. Ber., vi, 709 — 710). 

The author has compared the amount of oxygen consumed by two 
species of frogs, the green edible frog, Bana esciilentu, and the ordi- 
nary brown frog, B. temjporaria, in order to ascertain whether the 
amount of oxygen consumed by the more voracious species was not the 
greater. Care was taken in comparing individuals of the two species, that 
they should be of about the same age, and that they were caught after 
a continuance of fine weather. The results obtained were as follows : — 

1. Single observations often vary greatly, but a series gives results 
in the same direction, 

2. The brown frog consumes more oxygen than the green frog. 

3. When hungry they consume less oxygen, but there is stiU the 
same difference between the two species. 

4. In winter time under water they consume the same amount of 
oxygen as when breathing air. 

5. Frogs frozen in ice for eight hours, breathed at tho normal rate 
after being released. 

In order to compare these results with one of the mammalia of about 
the same weight, the author determined the amount of oxygen con- 
sumed by the common mouse. Mm miiscidus^ and found it to be more 
than 24 times as great as that of the frog. 

0. B. a. 


Bzperimezital Researches on the Physiological Action of 
Nitrogen Monoxide. By F. Jolybt and T. Blanche (Oompt. 
rend., Ixxvii, 69 — 61). 

The authors find that seeds are incapable of germinating in an atmo- 
sphere of pure nitrogen monoxide, and that even when the process has 
commenced it is completely arrested when the seeds ai*e surrounded by 
the pure gas. In both cases the introduction of a small quantity of 
oxygen was sufficient to re-establish the process. Animals in all coses 
speedily die in the pure gas. When supplied with a mixture of oxygen 
and monoxide of nitrogen in the propoi^ions of 18 to 21 of tho former 
to 60 or 80 of the latter, they exhibit no signs of diminishod sensi- 
bility. Animals breathing the pure gas lose sensibility only when all 
the symptoms of asphyxia present themselves. 

The authors conclude that protoxide of nitrogen is not a true 
anesthetic. 

W. A. T, 


Chemistry of Vegetable Physiology and Agricnltnre. 


On the Intervention of Atmospheric Nitrogen in Vegetation. 

By P. P. DEHi EAiN (Bull. Soe. Chem. [2], adx, 538— 544). 

It has heen. shown experimentally that the quantity of nitrogen con- 
tained in a series of vegetable crops is gi-eater than that contained in 
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the manure employed for their cultivation, also that in a soil so manured 
the quantity of nitrogen increases. Moreover, the high lands, which 
are not manured, do not become sterile, although they must be deprived 
of a considerable quantity of nitrogenous matter by the cattle which 
pasture there in the summer. Again, the soil of forests is constantly 
deprived of nitrogenous matter by the growth and removal of trees 
without becoming sterile: from these facts it follows that the soil 
gains nitrogen from the atmosphere. The author first supposes that the 
niti'ogen is converted into nitric acid by the eremacausis of vegetable 
matter. To confirm this hypothesis he heats glucose and ammonia, 
glucose and potash, and ulmic matter in sealed tubes together with a 
measured volume of air. A quantity of nitrogen is found to be taken 
up by these means, but evidently not to form nitric acid, for the 
quantity of nitrogen which disappears would require — ^to form nitric 
acid — considerably more oxygen than was contained in the tubes. 
Moreover, carbonic acid is formed in considerable quantity ; no cya- 
nogen is formed. He concludes that the nitrogen unites with hydrogen 
to form ammonia. The experiments were repeated at ordinary tempe- 
ratures, employing decayed wood sawdust and glucose mixed with 
alkali and allowing the process to continue for a week or a fortnight, 
and in nearly every case a considerable quantity of nitrogen was ab- 
sorbed. Under the supposition that the presence of oxygen — by com- 
bining with hydrogen — checks the formation of ammonia, he passed a 
current of pure nitro^n into heated mixtures of alkali and glucose, 
and found that 6"5— ^*1 gr. of nitrogen was absorbed by 1 kilogr. 
of glucose, only 1*5 gr. of nitrogen being absorbed by the same quan- 
tity when air was passed instead. The substances when heated after 
the reaction emitted a strong odour of burnt horn, indicating the pre- 
sence of ammoniacal compounds. In 21 experiments, at the ordinary 
temperature, out of about 90 c.c. of pure nitrogen 0*6 — 5*9 c.c. were 
absorbed (excepting in two cases), wliich gave negative results. He 
considers that these experiments prove, — 1. That atmospheric nitrogen 
can, eitlier in the cold or at the temperature of the soil, fix itself on 
carbonaceous matter analogous to that which is foimed in vegetable 
decomposition ; 2. That the presence of oxygen is unfavomuble to this 
reaction. 

Carbonaceous material in manui*e is advantageous, since, — 1. It 
liberates hydrogen in decomposing ; 2. It renders the conditions 
for absorption of nitrogen more favourable by removing oxygen from 
the air confined in the soil. 

C. 0. 

Influence of the Smoke from the Freiberg Works upon the 
neighbouring Vegetation and the Health of Domestic Ani- 
mals. By Dr, Feectao (Diagl. Polyt. J., ccviii, 235). 

1. Sulphurous, sulphuric, and arsenic acids and zinc salts contained in 
the smoke and fumes condense with the dew on the leaves, or come in 
contact with the bedewed leaves ; and on evaporation of the moistui'e a 
more concentrated corrosive residue is left, which quickly decomposes 
and kills those loaves, and so vegetation is rapidly extinguished. 

4 1 2 
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Chemical analysis and observations of the appearance of the vegeta- 
tion readily detect the presence and effect of these doleterions sub- 
stances. Poisoning of the soil or of the entire plant is out of the question. 

The metallic oxides and salts adhering to the leaves of the fodder 
may be dangerous to animal organisms, in causing inflammations and 
corrosion of the mucous membrane of the digestive organs, and under 
very unfavourable circxunstances even death itself. This fact may always 
be established by dissection and chemical analysis. 

W. S. 


A New Beecli-bliglit. 

By J. Konig (Landw. Versuchs-Stationen, xvi, 198—200). 

In Westphalia the beech trees have been recently attacked by a new 
form of blight, which, commencing on the bark, finally covers the tree 
with a snow-white down, producing sickness, and sometimes death. 
The microscope shows tliis hlight to consist of fine threads, among 
which occurs a s m a l l insect, apparently an undescribed species. These 
threads, which are secreted by the insect, consist of wax, which has a 
melting point of 78° — 80°, and the percentage composition of which is, 
carbon 81*89, hydrogen 13*58, oxygen 5*03. Both composition and 
melting point are very near to those of Chinese wax. The wax was in 
part saponified by potash. The soap shaken with ether yielded a sul>. 
stance meltmg at 49° — 51*5°, solidifying at 50° — 48°, and containing 
carbon 76*21, hydrogen 12*24, oxygen 11*55. Prom the soap an acid 
was obtained, melting at 51*53°, and solidifying at 50° — 49°, the com- 
position of which was, carbon 77*88, hydrogen 12*31, oxygen 9 81. 
The unsapqmfied portion melted at 140° — ^145°, and must clearly have 
been rich in carbon. Want of material prevented farther investi- 
gation. 

R. W. 

Digestibility of Lucem in the Fresh State and as Hay. By 
G. Kuhn, A. Haase, andH. Baseokb (Landw. Vei'sachs-Stationcm 
xvi, 81 — 125). 

This paper is a detailed account of a carefully conducted experiment 
on the feeding value of lucem on two oxen. During the first period of 
the experiment for 13 days the animals received daily 50 kilograms of 
^^n lucern, and during the second period for the same time a quantity 
of hay (which had been made daily from the same portion of lucern 
as that given in the fresh state), containing the same amount of dry 
matter as did the quantity of green lucem eaten by them on the 
corresponding day of the first period. 

_ Analyses of the food in both the green state and as hay at four 
mtep^als during each period are given, showing no material difference 
in the two states ; also analyses of the food residues and of the dung 
toperature of the stall, the live weight, and the quantity of wato 
drunk by ^ch ox ^ given. The following are the percentages of the 
consiitaents of the lucern digested in each period : 
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Green lucern. 

Lueem hay. 

Ox I. 

Ox II. 

Mean. 

Ox I. 

OxH. 

1 Mean. 

Total dry matter 

64-3 

63-7 

61*0 

60 *0 

58-1 1 

69 *1 

Organic substances .... 

67-4 

66 6 

67 0 

63-2 

60*4 

61*3 

Albummoids 

81-7 

80-7 

81*2 

79-1 

77*7 

78-4 

Non-nitrogenous extract . 

76*9 

75 0 

76 0 

72*0 

69*2 

70-6 

Crude fibre 

45*1 

44 1 

44 6 

39*3 

38 *5 

38-9 


The differences between the digestibility in the two states, though 
uniformly in favour of the green lucern, are not greater than is found 
in experiments with the same food on the same animal at different 
times. It is seen from the examination and analyses of the food residues 
that the animnlfl when fed on green lucern selected the tenderer parts 
of the plant and rejected the coarse portions, which they wore unable 
to do to the same extent during the second period when the hay was 
given in the form of chaff; thus, during the green feeding, the food 
eaten was 1 per cent, poorer in fibre and *4 per cent- richer in albu- 
minoids than the food given, whilst in the hay feeding there was 
scarcely any difference in the composition of the food given and eaten ; 
also a slight unavoidable loss of the tenderer parts occurs in converting 
the lucern into hay. 

From these experiments the authors arrive at the same conclusion, as 
firom their previous experiments on red clover (Lmidw, YersitcJis^Sfatir- 
oyien, xi, 177), that the digestibility of green food is not materially 
altered by drying. This conclusion is confirmed by H. Weiske*s ex- 
perimente with lucern on sheep (Beih'dye zicr Wraye uber Wetdeicirths- 
cliafl mid Sitdlf uttering, &o., Breslau, 1871), in which the diffeiences 
in digestibility in the two states are even less than in these experiments 
and sometimes in favour of the hay. 

The ratio between the dry matter of the food and the total amount 
of water taken, both in the food and as drinking water in both periods, 
was exactly the same, vias., ox I 3*8, and ox It 3*9 of water to 1 of dry 
food. 

B. K. 


Chemical ExaminatioxL of the Bark of the Azadirachta mdica 

By J. Broughton (Pharm. J. Trans. [3], iii, 992). 

The uso of the bark of the Azadiraclitn Indioti, commonly called the 
Him tree, is quite general throughout India as a tonic and febrifuge. 
It is generally used in the form of a decoction, though sometimes as a 
powder, and certain English authorities have stated that it has the 
same febrifuge qualities as cinchona bark. The taste of the bark is 
intensely bitter, that of the inner layer especially so. The leaves have 
also a very bitter taste, and are used externally as a poultice, being 
said to have a powerful effect in preventing glLadular tumours from 
coming to maturity. The seeds yield a considerable amount of oil, 
which also has a strong, bitter taste, and is used in medicine, and for 
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lamps. The I'oots ai'e said to have vermifuge properties, bat the main 
virtues of the tree reside in the bark. 

The bitter pianciple is a neutral resin, having scarcely any definite 
reactions. It may be obtained by exhausting the bai'k with alcohol of 
6U per cent., precipitating the filtered tinctui'e with water, and purify- 
ing the precipitate by solution successively in benzol, carbon sulphide, 
dry ether, and, finally, absolute alcohol. It is soluble in strong, boil- 
ing solutions of the fixed alkalis, from which acids rcprocipitate it 
apparently altered. The determination of its true chemical formula 
was a matter of great difficulty, owing to its refusal to combine with 
other substances in a definite manner. It was finally determined by 
the discovery of a nitro-compound, which yielded a silver salt, not, 
however, crystalline. This nitro-compound is formed in the usual 
manner by nitric acid and precipitation with water, and has the formula 
036 Hi6(N02)40h. The formula ascribed to the bitter principle is there- 
fore CaeHsoOii. 

The leaves contain a small amount of bitter substance of a similar 
nature, but far more soluble in water. This substance, which is also 
contained in the bark, has very similar properties to the resin, of which 
it is a hydrate. 

J. B. 


Analytical Chemistry. 


A new method of Testing with Bunsen’s Flame. By 
Charles Huson (Chemical News, xxvii, 250). 

A SMALL double loop is made at the extremity of a thin platinum wire ; 
the loop is dipped in moistened cream of tai*tar, and the latter carcfnlly 
carbonised by holding it for a few seconds in the Bnnsen flame. Tlie 
porous mass is dipped into a solution of the substance to be tested, or 
if the substance be solid, a small portion is attached to it, and then 
inserted into the upper reducing flame. 

If the metal be reducible, small metallic grains wrill be visible upon 
careful examination ; but if volatile, a mirror will be readily obtained 
by holding a small evaporating basin, half-filled with water, just above 
and almost in contact with the carbon extremity. In testing for a 
volatile metal, the deposition of soot must be carefully avoided, but 
the gases resulting fipom imperfectly-humed tartar are advantageous in 
the case of non-volatile substances. 

Some test-experiments are quoted, fi?om which it appears that quan- 
tities so small as 0*000075 gram of As, 0*00013 Gu, 0*0000& Ag, are 
capable of being detected by the above method of opei*ating. 

J. W. 


Anew mode of Filtration. By Isaac B. Oookb 
(Ghem. News, xxvii, 261). 

A 300 c. c. flask is fitted with a pciforated india-rubber stopper, 
through which a narrow glass tube of about 6 inches in length is 
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passed for a distance of one inch. The lower end of the tube is 
drawn ont to a fine point, and the other is slightly enlarged in form 
of a funnel. Into this funnel-shaped mouth a small quantity of cotton- 
wool is gently packed for about half an inch, and the remainiler of the 
wool is left outside in the form of a spreading brush. To utilise this 
arrangement, some water is poured into the fiask, and the air expelled 
from the latter by steady ebullition ; the stopper is inserted at the 
right moment, and, when condensation begins, the flask is inverted 
and the tube with its brush of cotton- wool plunged into the liquid to 
be filtered, the latter being contained in a small porcelain dish of 
about 2^ inches in diameter. When nearly all the liquid has been 
draum up, a stream of distilled water may be directed upon the pre- 
cipitate to wash it, and the washing can be repeated as often as neces- 
sary. The cotton plug is subsequently removed by forceps over the 
evaporating basin, and the end of the tube having been cleansed from 
adhering precipitate, the basin with its contents is dried over a lamp, 
ignited, and weighed. 

J. W. 


The AlkaHnity or Acidity of certain Salts and Minerals^ as in- 
dicated by their Reaction with Test-paper. By W. Skey 
(O hom. News, xxvii, 221). 

It is considered that since the carbonates, borates, silicates, phosphates, 
and arsenates of the alkalis possess an alkaline reaction, and since the 
alkaline sulphates and the corresponding sulphates of magnesia^ silver, 
lead, and the alkaline earths, have the common character of neutrality, 
therefore the carbonates, borates, silicates, phosphates, <fec., of the 
alkaline earths should show a degree of alkalinity, approximating at 
least to that of the corresponding alkaline salt. On direct examina- 
tion with carefully-prepared litmus paper, the author has decided that 
aU the above-mentioned salts are alkaline ; that aluminium phosphate 
(waveUite), zme phosphate, ferrous and ferric phosphate, and zinc 
arsenite are acid to test paper, and that clay and clay-slate are ‘neutral. 
He considers that the more powerfully alkaline reactions of potash 
and soda are due to the much gi'eater rapidity with which they dis- 
solve in water, whereby they are enabled to act with greater facility, 
and to eflect more in a given time ; that the term alkalinity is impro- 
perly usod to denote energy or speed of action rather than absolute 
potentiality, and has been, unconsciously perhaps, perverted fix)m its 
true meaning to denote a certain degree of solubility — a quality 
which, as far as we know, may not be in any way related to it, 

J. W. 


Estimatioii of Oxygen in Vitriol Chamber-gases. By F. Bodjs 
(Dingl. polyt. J., cviii, 222 — ^225). 

It is proposed by the author that the oxygen contained in the stream of 
gases issuing fiiTom the Gay-Lussac’s absorbing column, at the termi- 
nation of the sulphuric acid chambers, be estimated by means of a 
solution of potassium pyrogallate, any nitrogen oxide compounds being 
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previously removed by potapb solution ; otherwise they are abcoa'bed by 
the pyrogallate and more or less vitiate tlio results obtained. 

CL WinMer’s gas burette, or Max Liebig’s apparatus, are recom- 
mended as the best to employ in the determination. 

In the course of the paper it is stated that 9 per cent. Chile saltpetre 
on the sulphur burnt, is considered a somewhat high proportion in the 
German works ; also that on the average about two-thirds of the 
nitrous gases are availably re-absorbed in the Gay-Lussac towers. It 
is also recommended that the gas sample taken be shaken with a little 
strong sulphuric acid before measuring, so as to remove any nitrous 
compounds. 

W. S. 

Detection of Sialplmr by the Blowpipe. By B. Tollbns 
(Dent. Chem. G-es. Ber., vi, 593). 

When a soda bead is heated for one minute in the inner flame of a 
blowpipe fed with common coal gas, sufdcient sulphur is communicated 
to the soda to produce a stain on silver. Consequently an oil or 
caudle flame should be used in testing for sulphur by this method. 

T. B. 

Estimation of Phosphoric Acid in Baker Island Gnano^ and 
in other similar Gnanos. By 0. Gilbert (Zeitschr. Anal. 
Chem., xii, 1 — ^14). 

In the ordinary method of estimating phosphoric acid by means of 
magnesium or uranium salts, it is absolutely necessazy that the acid 
should be present in the tribasic state. Such is the case in the Baker 
Island guano, but the base seldom consists of calcium alone, magnesium 
and hydrogen frequently forming part of it. Again, it is usual to pre- 
pare the solution of the substance for analysis by first igniting and 
then dissolving the ash in niti*ic acid. Bnt duiing ignition some of the 
neutral (calcium-hydrogen) phosphate is converted into pyrophosphate 
and this is not always completely reconverted into orthophosphate by 
the action of the nitric acid, even with the help of heat. 

To avoid these sources of error, the author proposes a plan of which 
the chief points are to ignite the substance with fonr times its weight 
of a mixture of 2 pts. of dried sodium carbonate, and 1 pt. of potassium 
chlorate, or in some coses potassium nitrate: to dissolve the mass 
obtained in nitric acid, and then to run into a measui*cd quantity so 
much of a standard solution of uranium acetate that the reaction with 
potassium ferrocyanide remains distinctly visible after heating for some 
time on the water-bath. The solution is then titrated back by means 
of an equivalent phosphate solution (sodinm-ammoninm phosphate is 
preferred). 

The v^ue of the uranium solution should be determined by calcium 
phosphate. 

If instead of the method with uranium, the original solution is preci- 
pitated with magnesia mixture, care should be taken to use a mixture 
prepared from the chloride, because when magnesium sulphate is used, 
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some of it is carried down witL the ammonio-magnesinm phosphate, and 
cannot be removed from it even by repeated washing. 

A number of analyses are given to show the superiority of the 
author’s method, and letters in its favour are added from IPre- 
scnius, <&c. 

G. T. A. 


Determination of the Total Nitrogen in Manures. 

By H. Pellet (Oompt. rend., b:xvi, 1487). 

In order to obtain the total nitrogen from manures containing nitrates, 
the author mixes 1 — 2 grams of the manure with 8 — ^10 grams of pare 
starch, and an equal weight of soda-lime, and makes a combustion in 
the ordinary way in a tubo 80 cm. long, having calcium oxalate at the 
closed end. The action on the nitrates is apparently imperfect, as the 
method is said to give low results with pure nitrates. Compare Ghem, 
Neios, XXV, 205. 

E. W. 


Improvements in the Mode of Estimating Ammonia by the 

Nessler Test. By Sidney Haevey (Ohem. News, xxvii, 2(52). 

Instead of the glass cylinders which are commonly employed for the 
comparison of the depth of colour produced in ammoniacal liquids by 
the Nessler reagent, the author uses two white glass tubes, about 12 
inches in length, which he adjusts upon a frame, over a small mirror in 
a manner frequently adopted in this method of testing. The improve- 
ment alluded to is as follows. The two tubes, A and B, are graduated 
throughout their length. Into A is poured, from a measuring flask, 
a portion of the distillate to which Nessler has been added. Into B, 
an equal quantity of the standard trial-liquid to which Nessler has like- 
wise been added. 

Should the colours of the liquids in the tubes not agroo in tint, the 
height of the column of deepest-tinted liquid is to be lowered, by 
(h'Ciinting a portion of it until the tints of colour exactly coincide. 
TJio heights of the columns of liquid are now read off. 

Let a = the height in milhmeters of liquid in tube A ; 5 = the 
height in tube B ; and c = number of c.c. of standard ammonia used 
in making the trial-solution ; the quantity of the latter in c.c. which 
should be used for the next tidal-solution is expressed by the formula, 

® + J. w. 


Spectra of some Cobalt-compoxuids in Blowpipe Chemistry. 
By Charles Horner (Chem. News, xxvii, 241). 

The spectra of cobalt beads, and of some infusible substances which 
become coloured on the application of cobalt oxide, are found to bo in 
many cases suffciontly definite and uniform in appearance, to enable 
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tlie substance to be detected bj means of its spectrum, ^ben the 
latter is examined with the aid of the microspectroscope. 

i^ine diagi'ams are given representing the appearance of the spectra 
of cobalt in different solvents. 2Tos. 1, 2 and 3. Cobalt oxide dissolved 
in boric acid, to which sodium carbonate was gradually added until the 
solvent had the composition of ordinary borax. 4 and 5. Spectra of 
magnesia, and lime when moistened respectively with solution of cobalt. 
(5. Spectrum of the bright blue compound of alumina ; this spectrum 
consists of three bands, which, though frequently faint, are invariably 
clear and well defined. No. 7 represents the spectrum of the green 
compound of zinc oxide with cobalt, known in commerce as Rinman’s 
green. 

When a soda bead is formed with only a trace of boric acid, and 
fused with a little cobalt in the inner flame, it crystallises on cooling, 
and assumes a pale pink colour. An accompanying diagram depicts 
the peculiar spectrum of this pink bead. 

The numerical values of the absorption-bands are also given. 

J. W. 


DeterminatioiL of Ferric Oxide by Sodiim TMosnlpliate. 

By 3. M. Orapts (Bull, Soc. Ohim. [2], xx,50— 57). 

Rucoxherds titration with sodium thiosulphate (“hypo *’) in a hydro- 
chloric add solution, from which the excess of acid has been removed 
by evaporating till the crust of ferric chloride begins to dissolve with 
difficulty. Partial neutralisation with sodium cai‘bonate is not so 
suitable. Water is then added till the solution is not stronger than 
^g^th normal (2*8 grams Pe per litre). Sti’onger solutions give 
leather low results, but dilution with more water does not seem 
to be injurious. The water used for dilution need 7iot be deprived 
of atmospheric oxygen, as the author has ascertained that the 
ferrous chloride produced hy the reaction with thiosulphate resists 
almost perfectly the oxidising action of the air. About the same 
excess (20 p.c.) of “hypo’’ should bo added in all detciminations, 
and 5 — 6 minutes allowed for the reduction to proceed. The excess is 
determined with starch and iodine as usual. Nothing is said respect- 
ing the temperature at which the titration should take place, nor is 
addition of sodium acetate mentioned. The test analyses communi- 
cated are very satisfactory. 

M. J. S. 

Testing MtiTniTinim Snlpbate. (Dingl. polyt. J., ccviii, 235). 

Altiminium sulphate often contains excess of sulphuric acid, whereby 
its usefulness in dyeing is limited. The pulverised salt is treated with 
alcohol, whereby the excess of acid is readily removed, the salt itself 
remaining insohible. The alcohol is then tested with litmus paper, 
and if acid be present, it can be estimated volumetrically. Pure 
aluminium sulphate gives, in solution with a logwood decoction, a dark 
violet colour, but becomes brown in presence of acid. 


W. S. 
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Volumetric EstimatiOD. of Chloral. By Y. Meyer and 
H. HAPriBB (Deut. Ohem Ges. Ber., vi, 600 — 601). 

When chloral hydrate is agitated with excess of normal sodium hy<lrate 
solution, it is entirely decomposed, 165*5 grams of cliloial hydrate 
neutralising 1,000 c.c. of the soda solution. By back-titration with 
standard acid it is of coui'se easy to ascertain how much of the soda 
has been neutralised, and thence the purity of the sample of chloral. 
Decinormal soda-bolution does not decompose chloral hydrate with 
suf&cient readiness to make the use of it available. 

This process gave satisfactory results. 

T. B. 


On the Detection of Grape-sugar in Presence of Dextrin and 
other Allied Bodies. By 0. Barfoed (Zeitschr. anal. Ohem., 
xii, 27 — 32). 

1. A SOLUTION of grape-sugar, mixed with one of neutral copper acetate, 
gives at the ordinary temperature, and especially on stan^ng, a red 
precipitate of reduced cuprous oxide. A solution of pure dextrin will 
remain several days clear and unchanged at the same temperatoe, but 
on boiling a slight reduction takes place. 

2. If die solution of neutral copper acetate be mixed with a small 
amount of free acetic acid, grape-sugar is reduced, after a moment’s 
boiling and subsequent rest, whilst dextrin is not. 

Excess of add must be avoided. The solution is best made by dis- 
stdving 1 pt. of crystallised neutral copper acetate in 15 pts. of water, 
and adding to 200 o.c. of this liquid 5 c.c. of acetic acid (containing 
88 per cent, of anhydrous acid). The above methods, and more parii- 
cul^ly the second, serve also for the detection of grape-sugar in presence 
of gum, cane-sugar, and milk-sugar, but the last substance must bo 
somewhat dilute. 

With regard to the ordinary tests the author spealcs as follows : — ^A 
solution of dextrin gives with copper sulphate and caustic soda a clear 
blue liquid, which remains unchanged at the ordinary tempemture, if 
it contains only a small amount of dextrin 1 per cent-), but if 

somewhat concentrated, a red precipitate of cuprous oxide begins to 
separate in the com'se of a few hours, and continues to increase till the 
hquid has reached a certain point of dilution. If heated to boiling, 
the mixture gives immediately, or very soon, a reddish-yellow or red 
precipitate. 

Fehling’s solution produces the same results, but acts more quickly 
and in more dilute solutions of dextrin. 

The results of a number of experiments are given in which solutions 
of dextiin, more or less concentrated, were tested with copper sulphate 
and caustic soda, and with Fehling’s liquid. They were left at rest 
for periods varying from 24 to 168 hours, and at the end of each 
period the liquid was poured off from the precipitate and again left at 
rest. 

Reduction took place most strongly at first and in the more concen- 
trated solutions. Li very weak solutions, little or no reaction was seen, 

G. T. A. 
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Estimation of Sugar by Barreswil's Method. 

By M. Loisbatj (Compt. rend., Ixxvi, 1602 — 1605). 

The author discusses the infltience exercised on the determination of 
glucose by this method by the amount of soda employed. He finds 
that an error is involved on account of the circumstance that an excess 
of soda favours the recoloration of the decolorised Pehliug’s solution, so 
that when the experiment is rapidly performed, less sugar is required 
to decolorise it than when the operation is cairied out slowly. Thus 
2 c.c. of oupro-potassic solution, diluted with 50 c.c. of a soda solution 
containing 75 grams per litre, were not entirely decolorised by 40 c.c. 
of an inverted sugar solution (containing 1 gram per litre) slowly 
added, whereas 12 c.c. of the same solution removed the colour when 
quickly added. The influence thus exercised by time may be almost 
entirely neutralised by diluting the cupro-potassic solution ; it must 
not be too dilute, however, or the decoloration is greatly retarded. 

H. !E. A. 


Estimatioii of Alcohol in Fusel Oil. By G-. L. Alex 
(Arch. Pharm. [3], ii, 289—300). 

Fusel oil containing less than 15 per cent, of proof spirit is free from 
duty in England. The author was requested to examine a sample, and 
found it to contain less than 10 per cent, of proof spirit, but the 
Custom House authorities iu Loudon asserted that it coutained no less 
than 44 per cent. ;* ** and the object of the present paper is to show that 
the examinatiou at the Custom-house is founded on a false principle. 
A certain quantity of fiisel oil is mixed with an equal volume of water, 
and after shaking allowed to stand for twelve hours. At the end of 
this time the liquid has separated into two layers, the upper one being 
fusel oil and the lower one spirituous water. From the specifio gravity 
of the lower layer the percentage of alcohol and the duty are deter- 
mined. This method, founded on the msolubility of fusel oil in water, 
would answer very well if it were not that crude fusel oil is a mixture, 
according to circumstances, of amyl alcohol, with ethyl, pinpyl, and 
butyl alcohols. The last two being likewise soluble iu water, are tlius 
reckoned by the Custom-house method, together with the ethyl alcohol, 
as proof spirit. From liis experiments, of which a detailed account is 
g^ven, the author concludes that the best method of estimating alcohol 
in fnsel oil for commercial pm*poses is to distil off from 100 c. o. of the 
sample to be tested, about 5 c.c., and to shake this up with a satui*ated 
solution of couuuon salt ; if, on standing, half the mixture or more 
separates as fusel oil, there is certainly under 15 percent, of proof spirit 
present, 

a T. A. 


* The author does not appear, however, to Inow the exact mcamog of the tenn 

** proof Buxee he puts in a note; “Proof spirit — probehaltigen, neuen 

spmtus." — En. 
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Analysis of Glycerin. By P. Champion and H. Pellet 
(Bull. Soo. Ohim. [2], six, 494). 

Commercial glycerin frequently contains glyceric ethers, volatile fatty 
acids, and other undetermined bodies. The action of nitro-snlphurio 
acid on these impurities is to convert them into bodies which are 
soluble in water, while the glycerin is transformed into nitroglycerin, 
which is insoluble. The nitroglycerin is washed first with a dilute 
solution of caustic soda, afterwards with water, and subsequently dried 
in a water-bath. Before being dried it is mixed with its own bulk of 
wood-spirit to assist in the volatilisation of the water present. Prom 
the weight of nitroglycerin found may be calculated the amount of 
pure glycerin present in the sample. The authors found that 100 
grams of glycerin chemically pure, and concentrated at 120° — 160° m 
vacuo, yielded 190 grams of pure nitroglycerin. The theoretical yield 
is 247. Careful attention to the strength of acid used, the tempera- 
ture, and aU other details are necessary to ensure constant results. 

J. B. 


Estimation of Nitroglycerin in Dynamite. By P. Champion 
and H. Pellet (Bull. Soo. Chim. [2], xix, 496). 

Dynamite may be classed in two distinct categories according to the 
nature of the absorbing body. 

1st. Dynamites with inert base (silica, ashes, &c.). 

2nd. Dynamites with active base (jlualine, lithofracteur, &c.). In 
this case the absorbing substances (resin, finely-powdered coal, 
sodium nitrate, &c.) decompose durmg the explosion of the niti'o- 
glycerin, furnishing gaseous compounds which increase the active 
power of the dynamite. 

1. Dynamite with Inert Base. — ^Exhaust the dynamite with wood- 
spfrit under heat, and evaporate the solution in a water-bath until it 
ceases to lose weight. 

2. Dynamite with Actiue Base. — Treat first with boiling water, which 
dissolves nitrates and causes the resin to fioat on the surface. Kemove 
the resin, and separate then the nitroglycerin by wood-spirit, and 
evaporate the solution in the water-bath. 

J. B. 


Improvements in Toxicological Investigations. ByP. Selmi 
(Qazz. Chim. Italiana, ii., 644 — 561, 583 — 588. Abstracted from 
the Memoirs of the Bologna Academy of Sciences [3], vol. I.) 

I. Detection of Arsmic. — ^The author asserts that the ordinary methods 
for the detection of arsenic in cases of poisoning do not yield the 
whole of the arsenic present, and that sometimes they fril to give 
any indication of arsenic whatever, though it he present, e.g., when 
Beinsch’s test is applied to a mixture containing the sulphide. He 
proceeds as follows: — The organic substance suspected to contain 
arsenic is introduced into a retort with a little water, and monohydrated 
sulphuric acid is then added, elevation of temperature being avoided. 
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To the retort is fitted a tubulated receiver, and to this two Woulfe’s 
bottles containing water. A current of hydrochloric acid gas is passed 
through the organic mixture, the retort and receiver being placed in 
an oil-bath, as soon as the reaction becomes quiet, and kept at 105*^ — 
110®. If the temperatm^ rises above this point, sulphm*ous acid is 
formed. The arsenious chloride in the bottles is precipitated by sul- 
phuretted hydrogen. By this method the author detected arsenic in 
mud containing of its weight of that metal, whether it was in 

the state of arsenious or arsenic acid, or of the sulphide. Antimony com- 
pounds do not interfei’e with the reaction. (There is nothing new in 
the principle of this process, nor does it appear how this particular 
application of it overcomes the difficulty, e.p., of decomposing the 
sulphide.) Instead of causing the suspended sulphide to agglutinate, 
after precipitation, by heating, the author adds some carbon sulphide, 
and agitates the liquid. After standing at rest, the globules of caiboii 
sulphide at the bottom are found enveloped by a pellicle of arsenious 
sulphide. On pouring off the liquor and leaving the residue exposed 
to the air, the carbon sulphide evaporates, and leaves the arsenious sul- 
phide, which is then treated by the usual methods. Its conversion 
into arsenic acid is very easily effected by boiling it in sulphuric acid, 
mixed with a little water and nitric acid. In oxidizing the arsenic 
mirror, the author adapts a bulb-tube containing alkali to the oxidizing 
tube, and draws air through the apparatus. In burning the arsenetted 
hydrogen he uses the following modification pf Flaudin and Danger’s 
apparatus. The flame is introduced as usual into the small chimney, 
to which is fitted a tubulated flask, carrying in the tubulure a long 
glass tube. A stream of cold water flows over the tube and flask, 
which then condenses the arsenious acid. 

n. Detection of any 2Ietal in Oryunic Mixhnes . — ^The liquid left in 
the retort after arsenic has been volatilised is evaporated to one-half, 
sodium carbonate is then added to strong alkaline reaction, and cvapo- 
intion carried to dryness. After 15 per cent, of sulphur has been added, 
the whole is brought to a red heat in a long-necked glass crucible, coated 
with clay, and enclosed in an assay crucible. Mercury and a pait of 
the tin present will then be sublimed as sulphides upon the neck of tho 
vessel, while other metals and the rest of the tin will remain behind 
as sulphides. 

III. Detection of Plio^^homs, — ^Mitscherlich’s method is modified 
thus ; — ^The substance is placed in a large flask ; this is followed by a 
flask half as large, and this by a test-tube containing a layer of carbon 
sulphide and a layer of water. The delivery-tube which dips into the 
test-tube is separated from the carbon sulphide by a space of a few 
millimeters. The air is first driven out of the apparatus by a cuiTOiii 
of carbon dioxide. The contents of the first flask are then boiled, till 
one-third has passed over into the second flask, which is cooled. If (he 
distillate contains no alcohol, ether, or oil of turpentine, it will evolve 
an odour of garlic, a phosphorescent dond being at tbe same time 
produced, if phosphorus be present, on shaking the flask in a dark 
place. As a confirmation, the carbon sulphide and water in the test- 
tu^ is poured into the receiver, a little sulphur is added, and, after 
agitation, the carbon sulphide is allowed to settle. Tho water is sepa- 
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rated, and tlie carbon snlpbide gently evaporated, till the pbospbo- 
rescence appears. If alcohol or ether be present, the carbon snlphide 
must be washed several times by decantation with water. If oil of 
tnrpentine be present in not very large quantities, the carbon snlphide 
is shaken with a little concentrated sulphuric acid, which lemoves the 
oil of turpentine. By evaporating a little of the sulphide and observing 
whether the sulphur previously added crystallises in a state of puzity, 
it may be ascertained whether the oil of turpentine has been entirely 
removed. When the amount of the oil present is large, the substance 
is treated as usual with carbon snlphide, the latter is washed with 
water, and a known volume of it evaporated. The weight of the 
residual oil of turpentine having been noted, a mixture is made of the 
oil and recently distilled carbon sulphide in the same proportions. 
To each solution a little solution of iodine in carbon sulphide is added. 
Both liquids are coloured rose-red, but the colour quickly disappears 
in the liquid containing phosphorus. If a little iodic acid and ^cohol 
of 98 per cent, he also added, the liquid containing no phosphorus 
assumes a rose-violet colour, while the solution containing phosphorus 
becomes yellowish, and finally colourless. If, however, the vessel is 
shaken before the yellow colour of the latter solution has disappeared, tlie 
liquid becomes rose-violet, but of a paler tint than the solution without 
phosphoras. After standing for some time the colour changes again to 
yellow. This may be repeated several times. 

The author subsequently found it best to dissolve out the phosphoi'us 
by digesting the substance at the ordinaiy temperature in alcohol of 
95 — 98 per cent., containiug 10 per cent, carbon sulphide. The super- 
natant liquor is agitated with ftosh carbon sulphide, which is then 
evaporated, and l£ie usual tests applied. He thus modifies Blondlot 
and Dusart’s apparatus for acting with hydrogen on the precipitate 
produced by phosphoms in silver nitrate. The phosphoretted hydro- 
gen is evolved and ignited at a platinum jet, which just enters a large 
^be leading into a bottle containing water. An aspirator being set at 
work, the products of combustion are condensed in the water. He 
finds that viscera, iix putrifying, oxidise f I’ee phosphorus. 

IV. Detection of Blood hy Formatioii of Hamin Grysials . — ^The diffi- 
culiy of obtaining these crystals is largely due to the non-employment 
of iiie most favourable temperature, wHch the author finds to be 75® — 
80® in summer, and 100® in ^vintei*. He also finds that the solution of 
sodium chloride in acetic acid should be one foui-tb of saturation. 
When the blood is mixed with clay, no crystals can be obtained by the 
usual method, on account of the absoibing action of clay. If, how- 
ever, the clay is treated with soda, and the latter is neutralised with 
hydrochloric acid, evaporated to dryness, and the rejddue dissolved in 
acetic add, the crystals appear without difficulty, 

V. Alkaloids efBLstmg ui Alcohol , — On treating by Stas’s method, tlie 
fresh and putiid stomachs and intestines, both of persons suspected to 
have died by poisoning, and* of those who had died a natoal death, an 
alkaloid was constantly detected, which, how’ever, gave none of the 
specffic reactions of a poisonous alkaloid, nor those of quinine. The 
alcohol used was at last found to be the source of this alkaloiid. The 
possibility of such an event should be borne in mind in testing for the 
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alkaloids. Moreover, this substance was^ not extracted from putrid 
meat by ether, but water readily dissolved it out, from which the author 
infers that in Stas’s method the usual alkaloids may sometimes be 
present, and yet not be detected. 

YI. Charaeieristlcs of Picrotoxin. and GolocyntJi. — Picrotoxin is soluble 
in warm acetic acid, crystallising, on cooling, in needles ; it reduces 
cupric oxide dissolved in potash ; gives a brick-red colour when evapo- 
rated to dryness with an alkali ; turns ammoniacal silver nitrate Ijrown; 
produces a brown pellicle on cupric acetate solution when boiled with it ; 
colours an alkaline aqueous solution of picric acid rose-red. Golocynth^ 
when evaporated -with acetic acid, forms small, white, insoluble crystals ; 
deposits a blue flocculent precipitate when boiled with cupric acetate ; 
has no action on silver nitrate ; gives white precipitates with an aqueous 
solution of tannin and lead iodide dissolved in sodium acetate. 

B. j. a. 


Experiments in the Domain of Forensic Chemistry. 

By H. Struve (Zeitschr. Anal. Ohem., xii, 14 — 27). 

The Detection of Prussic Acid, — ^In a case of poisoning with potassium 
cyanide, prussic acid was detected in the blood and tissues, by dis- 
tilling them with water and a few drops of tartaric acid, and applying 
to the distillate the usual Prussian blue and sulphocyanogen tests. 
The first gave in eadi case negative, the second positive results. 

Experiments undertaken to show the presence or absence of sulpho- 
cyanogen as a normal constituent of the body, led to negative results, 
except in the case of the saliva. Traces, however, were found in one 
case in blood from a Ever. 

In another case of poisoning vrith potassium cyanide the examination 
of the tissues did not take place till eight months after death, and then 
no trace of prussic acid could be found, but formic acid was present, 
and this was considered by the analyst to be a proof of death from 
potassium cyanide, the formic acid being produced by the decom- 
position of the cyanide. 

The author’s experiments on the point led to lesults which oontm- 
dicted the conclusion that the formic acid was produced by the simple 
decomposition of the cyanide. 

Of the tests for prussic acid, the best is undoubtedly the sulpho- 
cyanogen reaction ; but as both sulphocyanic acid and sulphocyanato 
of ammonium are volatile, a few drops of caustic potash should bo 
added before concentrating the liquid previous to the addition of ferric 
chloride. The blue colour produced by prussic acid in a solution con- 
taining tincture of guaiacum and a copper salt affords a means of 
detecting extremely minute traces of it, but other bodies besides prussic 
acid give the same reaction. 

G. T. A. 


Testing of Shoddy. By Eobeet Sohleeiboes fDinffl. nolvt. 
J., cevii, 5L4— 417). 
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Technical Chemistry. 

Photochemical Besearches on the Use of Gases as De- 
velopers, and on the Influence of Physical Condition on 
Sensitiveness. By M. Merqbt (Oompt. rend., xxvi, 1470 — 
1472). 

The salts of gold, platinnin, paHaditnn, and iridium are reduced by 
certain gases in tbe presence of moisture, but not -when dry. By 
mixing one of these salts with a substance which becomes delique- 
scent on exposure to light,* and using the mixture for sensitising 
paper, a photograph is obtained, which after developing with the 
reducing gas — ^mercury vapour, iodine, sulphuretted hydrogen, or even 
hydrogen containing traces of foreign gases — ^is fixed by simple wash- 
ing with water. Such photographs are said to be indestructible by 
any agent which does not attack the paper. Prints have even been 
obtained with copper salts, but the details are not given. 

Moisture affects also the condition in which the metal is precipitated 
on the paper. When present in sufficient quantity to produce visible 
wetness, it causes the metal to separate as a homogeneous, perfectly 
transparent film; but when the plate is nearly dry, the metal is 
deposited in a pulverulent condition, giving a tone more or less deep. 
Gold salts in particular behave in this way, and by two exposures in 
different hygrometric conditions can be made to yield direct positives, 
which do not even require washing or any subsequent process. It is 
also found that by mixing soluble salts of platinum, silver, &c , 
with insoluble powders their sensitiveness to light is greatly increased. 

M. J. S. 

A few Facts concerning Bleaching Powder. 

By George E. Davis (Chemical News, xxvii, 225). 

The analyses of, and experiments relating to the manufacture of 
bleaching powder detailed in this communication, tend to show that it 
is practically impossible to raise the active chlorine in a sample higher 
than 40 per cent., even by the employment of a large excess of gas : 
that the active and total chlorine should be identical, any predominance 
of the latter being dne to hydrochloric acid mechanically canied over 
from the chlorine still. It is exceedingly disadvantageons to allow a 
powder to gain a considerable excess of water, either through the inter- 
vention of very moist chlorme, or otherwise, since under these circum- 
stances a maximum of even 35 per cent, active chlorine cannot be 
obtained, and a sample is ranked as indifferent, when from any cause 
its percentage falls below this number. 

The author alludes to the various formul® which have been pro- 
posed in connection with bleaching powder, but his analyses are not 
of such a nature as to lend material support to any particular 
formula. 

J. W. 

* Foitevin’s solution is mentioned ; it appears to consist of ferric tarfiutc. 

VOL. XXVI. 4 K 
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A Productive Source of Ammoniacal Salts. By B. Tern b 
(Diiigl. polyt. J., ccviii, 38G). 

In the iieiglibonrliood of Chicago are the immense slaughter-houses of 
the American north-west. In the slaughtering se'ason, from November 
to January, as many as 25,000 to 30,000 cattle are slaughtered in a 
single day. This number extends over about twenty establishments. 
A large quantity of refuse and useless flesh remains on hand, and is 
placed in a large iron boiler and boiled under a pressure of three to 
four atmospheres, '^he fat rises to the top, and beneath it is a Hqaid 
which might be called a solution of glue, if the continued boiling under 
pressure had not completely destroyed its binding power. 

These tanh-waters were found to contain from 105 to 118 grams 
per litre of gluey extractive matter. This, as already observed, is use- 
less as glue; but the author also found that the liquid contains 
ammonia equal to from 5 to 8^ grams per litre of ammonium chloride. 

W. S. 


English Glaze for Earthenware. By H. Seger 
(Dingl. polyt. J., ccviii, 234). 

The glaze is fixed on a light yellow piece of ware of great uniformity 
and porosity, and of a fire-proof clay. It is of a dark violet-brown 
colour, and somewhat translucent, of extraordinary lustre, and free 
from all flaws. 

For analysis a piece of Bnrslem ware was taken, and a part was 
broken off where the glaze lay thickest. 

^e chemical analysis of this glaze gave in 100 parts by woiffbt tho 
following results : — 


Silica 40-5(5 

Alumina (j.q^ 

Lead oxide 40*04 

Ferric oxide 2*59 

Manganese oxide ^- 14 , 

Lime ; 2*58 

Alkalies and loss 1-02 




In order to obt^n a glaze of similar composition and properties to 
the above, the following mixture was taken ; ^ ^ 

Quartz or glazing sand. 28 parts, sDver litharge, 40 parts, pineolaT 
18 parts, best manganese oxide, 9 pai-ts, chalk, 6 parts ^ ^ Peoiay. 

In orfer to prodnce toe u^rmitjr and beauty of colour as in tho 
English materials were melted into a frit first and toon 

ground feely. The burning of the frit can be easily 
a potter’s oven furmshed mto a cover. ^ piisned m 

W. S. 
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Preparation of an Enamel snltable for Frosted Glass-making. 

By H. G. Bbxrath (Dingl. polyt. J., covii, 402 — 405). 


Advantageous use of Manganese Liquors in Glass-making. 

(Dingl. polyt. J., ccviii, 396,) 

By first neutralising tlie manganese still-liquors of tlie bleaching powder 
manufacturer with powdered limestone, running off the clear liquors, 
and precipitating with milk of lime, a thin muddy precipitate of 
manganese hydrate with excess of lime is obtained. This turns brown 
and nearly black on the surface, on exposure to air, and when dried 
and calcined, yields a dark brown and nearly black oxidised product, 
which may be substituted for the ordinary manganese dioxide for the 
use of the glass maker, the lime in no wise interfering, and the pro- 
duct being free from iron, which is precipitated in the neutralising 
opemtion. 

W. S. 


Manganese, a Substitute for Nickel in German Silver. 

(Chem. New’^s, xxvii, 249.) 

Upon the authority of Dr. Percy, it is stated that manganese can be 
substituted for nickel in the manufacture of German silver without 
affecting the appearance or general character of the alloy, and that 
although this fact has been known to some manufacturers for many 
years past, the manufacture of the manganese alloy has not, for com- 
mercial reasons, been proceeded with, 

Mr. J. Fenwick Allen, in a paper read before the British Association 
in 1870, gives detailed directions for the preparation of alloys of copper 
and manganese, and of copper, zinc, and manganese, upon the manu- 
factm*ing scale. The former alloy, when the proportion of manganese 
ranged from 5 to 30 per cent., was found to be both malleable, ductile, 
and of great tenacity ; it was brittle when hot, but in the cold it rolled 
with ease, and was highly elastic. The zinc alloy was capable of being 
rolled fr’om hot to cold, and possessed some quahties of German silver, 
but not the best. 

" The metallurgy of manganese, as developed by Mr. Hugo Tamm, 
has been already noticed in this Journal, vol. xxv, page 1076. 

J. W. 


Direct Preparation of Iron from its Ores. By P. Tunnbr 
(Dingl. polyt. J„ ccviii, 218—222). 

A CRITICAL description of Siemens’ rotary gas-furnace for the direct 
preparation of malleable iron and oast steel from iron ores, already 
fully described in this Journal by the inventor (pp. 661 — 678 of this 

volume). „ ^ 

W. S. 
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Obtaining Silver by Acnalgamationj in Chile. 

(Dingl. polyt. J., coviii, 396.) 

The old amalgamation process is greatly improved by the use of 
cuprous chloride, the reaction being represented as follows : — 

Ag2S 4- 0n2Cl2 + Hg = Ag2Hg + CuS 4- CnCl2. 

In this case, therefore, no mercurous chloride is produced. If the ores 
contain silver chloride or bromide, a quantity of lead dissolved in 
mercury is added, equal to 25 per cent, of the silver present. Lead 
chloride is then formed, and the loss of mercury amounts to only 25 per 
cent, of the silver, instead of 150 per cent, which used to be lost. The 
ores are crushed l3y cast-iron wheels of four tons weight. A stream of 
water continually carries the finely ground ore away, and it collects in 
troughs. 

Four tons of this ore are placed in rotating vessels 1| meters diameter 
and 1’8 meters long- Into these are introduced 28 to 80 litres of 
cuprous chloride solution, prepared by saturating a cupric sulphate 
solution at 20® Baume, with common salt, and then boiling with 
copper turnings in wooden vessels, by steam. The solution is kept 
out of contact with the air. The vessels are rotated for a short time, in 
order to thoroughly mix the ore and solution, and a quantity of mercury 
is added equal to from 20 to 25 times the weight of silver contained 
in the ore, with further rotation. The silver amalgam is then washed 
out. It is contaminated with cupric sulphide and oadde. These are 
removed hy water and solution of ammonium carbonate. The amalgam 
cau then be subjected to distillation. If the ores do not contain over 
of silver, the residue retains only to ^^^^th. This 

operation may he used for most ores, but not for copper pyiites, 
blende, and such as contain free metallic arsenic, because in these cases 
the loss of mercury is considerable. 

W. S, 


So-called Zinc-caps for Bottles, Flasks, &c. 

By G. 0. WiTTSTEiN (Dingl. polyt. J., ccviii, 341), 

These are so greatly contaminated with lead, that their composition in 
many cases would be most coiTectiy expressed in saying that they con- 
sisted of lead containing zinc, rather than the reverse. The amounts 
of lead in caps covering champagne, liqueur, mustard, mineral water 
and beer jBlasks, were respectively 90T3, 91*33, 92*4, 93*1, 94*2 per 
cent. The danger is particularly great in the case of flasks con- 
taining liquids wish free acids present, as if they are not completely 
emptied at once, and the cap replaced while a poi*tion of the liquor 
remains, a drop or two of the slightly acid fluid is liable to como in 
contact therewith, and on standing to act upon the lead, bringing a 
portion into solution. ^ The drop or two of lead solution on the cap is 
thus likely to he carried into the stomach of the next diinker from this 
flask. Gases of acute lead poisoning have thus been occasioned. The 
author has also detected lead largely present in tin-foil used to wrap 
cheese in. 


W. S. 
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Action of Low Temperatures on Wines and Spirits. 

By Mblsbns (Compt. rend., Ixxvi, 1585 — 1588). 

WThbn cogfnac or rum is cooled to —30®, it can be drunk from a wooden 
iressel without causing any violent sensation of cold. Below — 35® it 
Decomes viscid, syinpy, and often opalescent. At —40® or —50® it 
solidifies, and in this state it seems to the tongue less cold than an 
ordinary ice. At —71°, it produces a sensation similar to that caused 
£>y a liquid just too hob to be borne, and when it is placed upon the 
iry skin, it causes a slight bum. 

When vin ordinaire is submitted to the action of a freezing mixture, 
bhe water contained in it solidifies. The liquid portion being separated 
from the solid by a centrifugal strainer, the solid part is found to 
contain but a trace of alcohol and organic matter, and develops fungus 
in a very short time. By using a screw-press, 25 per cent., and in the 
case of Burgundy 40 per cent, of the wine may be thus separated as 
water. This treatment is recommended as a means of enriching poor 
wines, and so rendering them capable of preservation. 

B. J- G". 


Adulteratioii of Pepper. By M. Bottohabdat 
(Pharm. Jour, Trans. [3], in, 993). 

Dubibg the examination of a large number of samples of ground pepper, 
as sold in Prance, the author found the most common adulterant to be 
one prepared by drying and finely pulverising the parenchyma of 
potatoes which is left as a residue in flie manufacture of starch. Other 
ad^terants found were lentil flour, earthy matter, chalk and Hnseed 


J. B. 


New Process in the Manofactore of Stearin. 

By Professor Bock (DingL polyt, J., ccviii, 230 — 233). 

It is known that the neutral fats consist of small globules divisible 
into two parts, an outer covering, in the case of the animal fats, con- 
sisting of cellular matter, gelatin, fibrin, and albumin, and in that of 
the vegetable, of gum, vegetable albunoin and cellulose. Each globule 
is filled with the peculiar fat, in more or less complete development. 

A small quantity of tallow dissolved in ether, does not give, properly 
speaking, a solution ; as, microscopically examined, the liquid is found 
to contain the little globules floating intact therein. They are found, 
however, to have increased in size from 60 to 100 per cent., and the 
contents have become transparent, this being the effect of endosmose. 
After careful evaporation ot the ether, the tallow is obtained again, 
exactly as it was before the so-called solution. 

The dijB&culties arising from the coagulated albumin have been 
overcome hitherto only by empirical methods. The coagulated albnmin 
is soluble in strong caustic alkalis, as also iu water or steam, of which 
the temperature exceeds 160®. 

By distillation and by the autoclave method, with or without the 
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old-fashioned lime saponification, the difficulty of the albumin is over- 
come by the very high temperature employed. 

In the acidifying operation, very improperly called “ acid saponifica- 
tion,” no decomposition takes place. Eor forty years it has been 
imagined that a compound acid, a sulphostearic acid, was formed. 
After complete acidification the fat, washed with water, remains still 
neutral fat. After the acidification with concentrated sulphuric acid, 
no trace of glycerin compound is found, because the first hydrate, viz., 
an acid of 66° Baum4, yields no water to the glycerin requisite for 
the formation of glyceryl hydroxide. With the temperature con- 
siderably raised, formation of acrolein takes place during the acidifica- 
tion, denoting the destruction of the glyceryl. 

The benefit obtained by the acidification results from the corrosion 
and ruptuiing of the albuminous cells ; this is attended also with 
partial carbonising. Being ignorant of what actually takes place 
during this process, the owners of different works have used innume- 
rable modifications of the acidifying process, in the belief that each 
possessed the most valuable secret for the foimation of the compound 
acids. 

Fremy’s recommendation ‘‘ that the action of the acid be only mo- 
mentary,” is a sound one, as too great excess either as to time, quan- 
tiiy, or temperature, leads to decomposition of the mdosed fat in pai*t, 
as well as of the envelopes. 

After the due amount of acidification, the neutral fat is, so to speak, 
stripped of its clothing, or iTiis cellular structure is so far coiToded as 
to give free egress to the contents. The fat is now in a condition fit 
for decomposition, which is accomplished after a few hours, with the 
acid mixture chemically necessary, 4 to 4^ per cent., and with the 
required amount of water. The crystallisation and other usual signs 
show that the decomposition is completed. 

After running off the glycerin- water, the fat acids are found more 
or less dark coloured. They are now distilled, when the melting point of 
the product is found to vary ftom 49° to 61°, according to the quality 
of the tallow employed. 

The essence of the new method is in dispensing with the distillation. 
The object of this distilling operation with superheated steam is the 
removal of the black colour caused by the presence of partially car- 
bonised albuminons colls which are suspended in the fat acids, and 
will not settle because their specific ginvity is almost identical wdth 
that of the liquid in which they are suspended. The anthor overcomes 
this difficulty by submitting the substance to an oxidation, whereby tlie 
specific gravity of the cellular particles is raised from about 0*9 to 1'3, 
Thus the coloured particles are precipitated, and the tat acids ai*e 
ready for bemg wa^ed. The further treatment by cold and warm 
pressure is the same as by all other methods. 

After five years’ experience of this improved method, it is found 
that the followring results ai‘e obtainable : — 

From tallow, after complete decomposition, 95 per cent, of the fat 
acids are obtained, which lose by oxidation and washing 2 per cent. 
The glycerin amounts to 6f per cent, of the tallow at 2o° Baume, and 
38 completely free from organic acids. 
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The oleic acid is in all respects like that obtained by lime saponifica- 
tion, but richer in concrete acids, and much sought after by soap- 
makers and cloth manufacturers. The stearic acid is quite similar to 
that furnished in the lime saponification, but much harder, and has a 
melting point 68® to 60°. 

The stearin obtained consists of 56 to 60 per cent, of the tallow. 
Other advantages of this process are that it may be used in the hottest 
summer without danger, seeing that it is worked with steam in open 
vats ; and the avoidance of high temperatures prevents the danger of 
injurious efiect upon the fat acids. The wages are small and the 
apparatus cheap and easily repaired ; the method likewise answers for 
vegetable as well as for anunal fats, and is employed to the greatest 
advantage for the former when combined with distillation. 

W. 8 . 


Lubricating Oils, especially Rosin-oil. 

(Dingl. polyt. J , ccviii, 2J37.) 

“ Vulcan oiV^ is the distillate of Yirginian petroleum which passes over* 
almost at the last, and has a sp. gr. from 0 870 to 0 890. This, whilst 
warm, is acidified with 6 per cent, of fuming sulphuric acid in a lead 
vat, then drawn off from the acid, and w'ashed with water to the com- 
plete removal of the acid. The product is then mixed with 5 per cent, 
of rape-oil. Also that oil which distils over in the peti'oleum distilla- 
tion after the illuminating oil (until of sp. gr. 0*860) passes over, is 
taken separately, until it solidifies when dropped upon a cold metal 
plate, and with this 6 per cent, of crude rape-oil is mixed. 

Another lubricating oil from petroleum is the “ opal oil.’* This oil, 
of sp. gr. 0'850 to 0*870, is acidified like “ vulcan oil,** and mixed with 
10 per cent, of rape oil. 

For parts of machinery which move with great rapidity, as rail- 
way axles, spindles, &c., lubricating oils from petroleum cannot be 
used. “ Rosin od,” when specially purified, is &r the best for this 
purpose. Its strong odour, as also the liability to separate rosin when 
warm, are removed as follows : — lUO pounds of diy thick rosin-oil are 
heated in a pan till of thin fluidity. The fire is then removed, and 
three pounds of filming sulphuric acid are gradually dropped in, with 
constant stirring. After a half an hour’s mixing, the oil is left to 
stand for twelve hours, and is then drawn off by a siphon into a 
wooden vat. It is then washed with hot water, drawn off after 
twelve hours’ settling, and the washing is repeated till the water runs 
off without acid reaction. The water is at first added hot to the oil 
without mixing, as long as it flows off milky. After several days* 
separation, a dark yellow, faintly odorous rosin-oil is obtained with- 
out blue reflection. This oil, mixed with olive or rape oils, may be 
used advantageously for lubricating the heavy parts of machinery. 

To obtain the oil perfectly free from odour, and of clear yellow 
tint, the dark yellow rosin oil is run into a flask or globe, and to 100 
pounds of rosin oil 1 pound of water is added. The whole is well 
shaken, and gradually 8 pounds of hydrochloric acid diluted with 10 
pounds of water are mixed in. To this 1 pound of red lead and 
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5 pounds of dilate hydrocliloric acid are added, and the whole is fre- 
quently shaken. After some days the oil is drawn off, washed with 
water till free from acid, and set in the sunlight for about eight days 
in a flask. Thus treated it becomes of a light yellow tint. 

The yellow rosin oil when mized with one-third rape or olire oils, 
yields a good lubricating oil for all machine purposes. It does not 
deposit rosin in the slightest. It can also be mixed with petroleum. 
Mixed with rape oil, it appears in the trade as an adulterant for olive 


Yellow on Woollens previoiisly Coloured with Aniline Dyes. 
(Dingl. polyt. J., ccviii, 238.) 

The aniline colours are, as is known, destroyed and reduced by zinc 
dust, whereas the so-called ‘‘ xantbine ” resists the reducing action. 
Thus it is possible to print woollen fabrics yellow which are previously 
coloured with aniline tints. The following mixture and process are 
recommended for the purpose : — 

40 grams xanthine are dissolved in 50 grams of water; also 250 
grams of zinc-dust are stirred up in 500 grams of water ; 30 grams 
of sodium bisulphite are dissolved therein; and both solutions arc 
mixed. 

After the printing the goods are wrapped up in paper and damped. 

W. S. 


Dyeing of Felt with Aniline Colours. (Dingl. polyt. J., 
ccviii, 239.) 

Foe the dyeing of felt hats, anilme colours can be used in every case. 
The colouring matter is used repeatedly to make the tint satisfactory. 
If the dyeing follows the falling the felt is not penetrated so easily, but 
the hair can he directly dyed and the dyed hair fulled. For this pur- 
pose a solution of the dye is made in boiling water, then allowed to 
cool, and filtered. A pan with water heated to 30® is prepared, and 
into this the necessary quantity of dye is introduced, stirred up, and 
the hair moistened, and enclosed in a basket is placed iu the bath. The 
bath is repeatedly heated to 60°, and the basket agitated therein con- 
tinually. Fresh colouring matter is introduced when the hair has 
absorb^ a certain amount, the basket being for the instant romoved. 

When the hair is fully dyed the basket is removed and the hair 
allowed to cool, and it is then well rinsed. Mixtures of aniline colours 
may he used for particular tints with good effect. 

For hromi the bye-products from fuchsine are employed, which are 
known in the trade as “cerise,” “merron,” &c. These give with 
indigo-carmine and picric acid, with addition of a little sulphuric 
acid, splendid brown shades. For the preparation of the fevourite 
“Bfemark” a solution of Manchester brown can be used, which is 
toned down by addition of indigo-carmine, picric acid, and fuchsine. 

W. S. 
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XLYI . — On the Ojptioal Frojperties of some Modifications of the 
Gmchona Alhaldids. 

By David Howard. 

The remarkable optical properties of the cmchona alkaloids, fb^t 
noticed by Bouchardat in the Aiuiales de Chimie et de Physique [8], 
ix, 213, have since received much attention &om Pastenr and others. 
More recently Dr. de Yrij has endeavoured to utilise them in the 
analysis of the cmchona barks ; and in the course of the present year 
Dr. Oudemans, in a paper in the Ann, Chem, Pharm,^ clxvi, 65, and 
Dr. Hesse, in the same Journal, clxvi, 217, have added greatly to our 
knowledge of the subject. 

It is, however, yet far from complete ; in fact, the two last-mentioned 
papers rather indicate than exhaust two elements of special interest 
and difficultly in the study. The results of Dr. Oudemans’ unex- 
pected discovery of the influence of solvents without chemical action 
on the alkaloids, and of Dr. Hesse’s observations on the very great 
and often anomalous alterations in the speciflc rotatory power of the 
alkaloids, caused lay variations in the proportion of adds present in 
solutions of the salts, demands the careful attention of all students of 
the optical propei'ties of these bodies. 

There is one branch of the subject which has not been much studied, 
except in the case of quinicine and cinchonicine, namely, the influence 
of modifleations in the molecular sti^ucture of the alkaloids on thoir 
specific rotatory power, and I now propose to give the results of my 
observations on some of the cases which offer themselves for exami-. 
nation. 

The degree of modification that the molecule can suffer without 
losing its distmefcive optical properties seems to be but slight ; where a 
radical change has taken place, the power of deviating the polarised 
ray is lost. The quinoline series, for example, are without that 
power. 

The remarkable change in the optical properties of the alkaloids in 
the formation of quinicine and cinchonicine was, as is well known, 
discovered by Pasteur, and in a paper I read in January, 1872, 1 
gave determinations of the deviation of the yellow ray by these 
allrfllrndg and their salts. 

I did not then notice an approximate telaidon which those numbers 
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bear to those gireii by the alkaloids from which they are derived, 
which is at any rate near enough to suggest an analogy to the change 
produced in tsirtaric add by heat, from which at first sight it differs. 
In the case of tartaric acid, bodies of similar rotatory power bat oppo- 
site in direction give inactive bodies without that power. With the 
alkaloids the case is different. The pair of isomerides possess oppo- 
site rotatory powers of very different intensity, and the result of the 
change is a substance still possessing the same power, but in a slighter 
degree; but it is curious to see how nearly that degree approaches 
to the mean between the two extreme rotations. 

The latest jpublibhed detemimations are those of Dr. Hesse, which . 
bear the mai'ks of his usual accuracy. He gives for quinine in 
alcoholic solution a spepific rotatory power of 166°'^, and for quinidine 
of ^260®. The mean of these is '^47°. The rotatory power of hydrate 
of quiuidnein similar circumstances is /SQ®. Itisnoteasy to determine 
the exact degree of hydration of quinicine, as it is very intolerant of 
heat, and discolours before losing all the combined water, but experi- 
ments show that it approximates closely to one atom, i.e., 5*26 per cent. 
Allowing for this, the rotatory power of an anhydrous quinicine will 
be ^41®. Moreover, the effect of sulphuric acid in all the four principal 
cinchona alkaloids is to increase the deviation of the ray. With 
quinicine it is the reverse. The specific rotatory power of oxalate of 
quinicine in solution in water containing an equivalent proportion of 
sulphuric acid is *^14®, which equals ^19*4® for the contained quinicine. 
Dr. Hesse gives, as the result of his experiments on quinine in solu- 
tion as sulphate in alcohol, a deviation of 220®'^, and on quinidine 
of /261°, the mean of which is -^20*5®. 

A similar approximation is found to be the case with cinchonicine ; 
the rotatory power of cinohonidine is 112®'^, of cinchonine, ^226®, the 
mean being /57®, that of hydinto of cinchonicine is /4i8°, which intikes 
that of anhydrous cinchonicine ^50*5, the hydration being in this case 
also one atom. The sulphate does not agi*ee so well. Dr, Hosso 
gives for cinohonidine in solution in alcohol a rotation of 178®^, and 
for cinchonine of /244° the mean being /33°, My experiments gave 
for oxalate of cinchonicine a rotation of /1 8®, which is equal fco 24*3® 
for the anhydrous alkaloid contained in the salt. 

Although it would doubtless be more satisfactory to find an exact 
accordance in the number, I do not think that the difference is sufficient 
to make us pass over the approximation without careful notice. 

By the action of nascent hydrogen upon the cinchona alkaloids in 
acid solutions, a curious reaction takes place, which has been described 
by Schiitzenberger {Ann. Ghem. Fharm., cviii, 347). 

The alkaloids lose their power of forming ciystalline salts, and form 
amojpphoua substances, which Schutzenberger considers to differ 
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from the original alkaloids by containing one atom of water in excess. 

I am. mnch inolined to doubt if the change is so simple. If a great 
Stir&>ce of thin zinc-foil is placed in a strong solution of Gmchonine or 
duchonidine in sulphuric acid, and dilute sulphuric acid gradually 
poured in, there is no evolution of hydrogen till a very great excess of 
add has been added. 

When quinine or quinidine is thus treated, the reaction does not 
take place so regularly, and small quanmties of hydrogen appear before 
the reaction is complete. Sodium amalgam may be substituted for 
zinc in this process, but the action is much less manageable, and 
though the resulting alkaloids are the same, they are apt to be dis- 
coloured in the process of formation. 

The optical properties of these bodies are very similar to those of 
quinicine and cinchonicine. If durmg the progress of the reaction a 
portion of the alkaloid be separated from the zinc sulphate by ether 
and excess of ammonia, the rotatory power will be found to diminish 
as the reaction progresses, and when quinine or cinchonidine is experi- 
mented on, to become slightly right-handed; when the reaction is 
finished, the resulting alkaloid from quinine or quinidine is found to 
have a specific rotatory power of to the right in alcoholic solution, 
and that from either cinohonidine or cinchonme of /66® also to the 
right. A further addition of sulphuric acid gives rise to a free evolu- 
tion of hydrogen, but does not alter the rotatory power ; a yellow 
colour is also developed, which renders the determination of the rota- 
tion of light in the polanmeter a matter of great difficulty. This is 
especially the case with quinine and quinidine; the yellow colour 
appears sooner, and is more intense than with cinchonine or cinchoni- 
dine, and if the acid is added too rapidly, or in too large quantities, 
the colour becomes too dark for observations. 

By the action of ethyl iodide in the cold on on ethereal solution 
of these bodies, an ethyl base is formed, insoluble in ether, but of 
a dark colour, and defying purification even more efiectually than the 
original alkaloid ; it is obviously too impure for analysis, but a deter- 
mination of ^e iodine in it was made, which gave 24 22 per cent. Its 
probable composition is therefore analogous to the ethyl bases of the 
original dnohona alkaloids ; it was also found to deviate the polarised 
ray slightly to the right, but the colour was far too dark for accurate 
determinations. 

The ethyl bases produced by the action of ethyl iodide or bromide on 
the cinchona alkaloids afford an oppoi*tunity of studying a very different 
mode of modification from those hitherto treated of. In them the 
isomerism still remains ; each alkaloid yields its own ethyl base, distin- 
guishable in its salts by solubility, hydration, or mode of crystallisa- 
tion, as well as by its action on polarised light. These bodies have 

4 1 . 2 
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already been deseribed by Strecker (Ann, G7i&in, Fha/nn., xci, 165), 
and by Dr. Stenbouse (ibid,, cxxiz, 20), wlio have described the 
mode of preparation. 

The iodide or bromide of ethyl-qninine forms readily in the cold, 
when an ethereal solution of the alkaloid is mixed with ethyl iodide or 
bromide, and allowed to stand. The salt crystallises out, and may be 
purified by recrystallisation, the iodide from water, the bromide from 
a mixture of alcohol and ether. 

The salts of the quinidine base are readily formed by heating the 
constituents in alcoholic solution for a short time. The iodide is almost 
insoluble in cold water, but slightly more so in hot water, from which 
it crystallises on cooling in fine needles ; the bromide I have not been 
able to crystallise. 

The combination takes place more slowly when cinchonidine or cin- 
chonine is used, and it is necessary to continue the heat for some time ; 
the iodides are somewhat more soluble than the iodide of ethylquinidine, 
which they resemble in appearance. The bromides are more freely 
soluble in both hot and cold water ; they form in large, weU-formed 
crystals. 

It is important to avoid any needless exposure to heat of the alkaloids 
in presence of an excess of ethyl iodide or ethyl bromide. By con- 
tinuing the action for some time in sealed tubes at 100®, I have found, 
what appears to have escaped the notice of previous observers, that 
another molecule of the ethyl iodide or bromide enters into combi- 
nation ; this takes place most readily when ethyl-bromide is used. My 
experiments on the resulting bodies are still incomplete, but seem to 
show that they are the diiodethylates and dibromethylatcs of tho 
alkaloids. If this proves correct, it would appear that the alkaloids 
act both as amines and as diamines, an analogous case being afforded 
by trimethyl-rosaniline, where one, two, or thi*ee atoms of methyl 
bromide can be combined with the base, the maximum number bohig 
in each case the number of atoms of niti*ogen in the alkaloid. I hope 
shortly to present further results on these points to tho Society. 

It is possible that the composition of these bodies may thi’ow some 
light also upon the remai'kable facility with which fdie cinchona 
alkaloids form acid as well as neutiul salts with monobasic acids, while 
with the dibasic acids, sulphuric aud tartaric, they form also, according 
to Dr. Hesse, salts containing two molecules of acid to one of tho 
alkaloid. 

The specific rotatory powers of these bodies were found to be as 
follow; — The determinations are added of the iodine, bromine, and 
hydraiion, which were made to test the purity of the salts used. 

Etbylquinine iodide, + HjO : no water of crystal- 

bsaiicHOL is lost over snlphnric add, but all at 106°^ 
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Iodine : theory 25*50 ; expt. 25*32 

Hydration „ 3*62 ; „ 3*81 3*51 

The deviation cansed by a solution in alcohol containing ’05 gna- 
per O.C., showed that the specific rotatory power is 105° to the left. 

Ethylqximine bromide, Cs!oH3jSr308,02H3r + 2H2O: the water of 
hydration is lost oyer sulphuric acid m vacuo. 

Bromine : theory 17*00 ; expt. 16*68 

Hydration „ 7*66 ; „ 7*61 

The observed angle of rotation in an aqueous solution containing 
*04 per c.c., and in an alcoholic solution of *02 in a c.c., showed in each 
case a rotatory power of 117°'^. 

Bthylquinine chloride, 02(^241^202, 02H5OI + BH2O, 

Hydration : theory 12*21 ; expt. 11*95. 

An aqueous solution of *04 per c.c. showed the rotatory power to be 
122^^ ; but the presence of eight equivalents of hydrochloric acid raised 
this to 149°. 

Ethylquinidine iodide appears from the iodine determinations to 
contain one atom of water, but only one- third of the requisite quantity 
is lost at 105°, and even at 120° tho substance discolours before the 
whole is given off. The iodine was determined in different specimens, 
crystallised from water, and in one crystallised from alcohol, with the 
following results : — 

Iodine ; theory 25*50 ; expt. 25*69 25*61 

25*74 

Hydration,, 3*62; at 120° 2*03 2*00 

The rotatory power proved to be, in alcoholic solutions containing 
*015 grm. per c.c., ^167°. 

Ethylquinidine chloride, C2oH24N202,03H601 + H^O, 

Hydration : theory 4*43 ; expt. 4*60. 

In on aqueous solution of 0*2 per c.c., the rotation of the polarised 
ray showed a specific power of -^202° 5 eight equivalents of acid 
increased this to -^257°. 

Ethylcinchonidine iodide, anhydrous, 02oH24N'20,C8H5l, 

Iodine: theory 27*375 expt. 27*52. 

An alcohoHc solution, containing *02 per c.c., gave a specific rotation 
of 83°N 

Ethylcinchonidine bromide, 02oH24N’20 : C2H^r -h H2O, 

The water of crystallisation is driven off at 105°. 
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Bromine: theory 18*47 ; expt. 18*71 
Hydration „ 3*87 ; „ 3*88 

An alcoholic solution of *04 per c.c. gave a specific rotatory power of 
96®'^, an excess of acid increased this to 97®"^. 

An aqneons solution of *01 showed 97®'^; this was increased by 
excess of acid to 107°'^. 

Ethyl cinchonidine chloride, CaoH«MN^20,02H501 + 3HsO, 

Hydration : theory 12*68 5 expt. 13*93. 

In aqueous solution of *016 per 0.0., the specific rotatory power was 
found to be 97®'^ 3 a great excess (10 equivalents) of acid raised this 
to 116®’^. 

Ethylcinchonine iodide is anhydrous. 

Iodine: theory 27*37; expt. 27*46. 

An alcoholic solution of *02 per c.c. gave ^154® for the rotatoiy 
power. 

Ethyl-cinchonine bromide ; anhydrous. 

Bromine : theory 19*28 3 expt. 19*33. 

The specific rotatory powers observed in various solutions were as 
follows : — ^In an alcoholic solution of *04 per c.c. ^167® ; in tho same 
with excess of acid, ^164® ; in aqueous solution containing *01, >^162® ; 
and with excess of acid, >^167®. 

Ethyl-cinohbnine chloride, C2oH24N20 : O2H5OI + H3O, 

Hydration : theory 4*6 ; found, 4 Gl. 

The rotatory power in aqueous sol. of *05 por c.c. is -^ICO®, and with 
10 equivalents HGl is -^188''. 

These numbers, if compared with those of tho original alkaloids, will 
be found very nearly proportional. Those of these salts of othylqui- 
nine, ethylquinidine and ethylcinchonine approximate to tho nnmbers 
which would be obtained by calculating the rotation for tho propor- 
tionate quantities of the original alkaloids in alcohol. The salts of 
ethylcinchonidine however do not follow the same rule, hnt agree very 
nearly with the rotatory power that I have found cinchoiddino to 
possess in solution as bromide in alcohol, viz., 125°^,. The oinchoni- 
dine which was used in their preparation was tested by the polarimeter 
and found to give the right rotation. 

By decomposing known weights of these salts with oxide of silver, 
■we can obtain solutions of the hydrates of these bases of known 
Bta?ength finr ohsenratiooa. The results are as fbUows : 
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BtLylqumiiie hydrate in aqueous solution containing ‘0315 per o.c., 
shows a specific power of 23°’^. 

Bthylqumidine hydrate in aqueous solution containing 0*371 per c.c., 
shows a specific power of ^ 99 °. 

Ethylcinchonidme hydrate in aqueous solution containing *0423 
per c.c. shows a specific power of 75’^. 

Ethylcmchonine hydrate in aqueous solution of *0406 per c.c. shows 
a specific power of ^148®. 

These numbers are remarkable on account of the very small rotatory 
power they show ; but that it is not owing to decomposition may be 
proved by neutralization with an acid, and the addition of potassium 
iodide : the iodides are thus recovered, with rotatory power and other 
properties unchanged ; or else by exact neutralization with sulphuric 
acid, by which solutions are obtained giving optical results similar to 
those of sulphates obtained in other ways. 

It is noteworthy that if we calculate the rotatory power of the alka- 
loids contained in these solutions of their ethyl bases, we shall find the 
mean of the results in each pair voiy nearly the rotatory power of quini- 
cine, the figures being for the moan of the quinine in ethylquinine and 
the quinidine in ethylquinidine '^44°, and for the mean of cinchonidino 
in ethylcinchonidine and cinchonine in ethyloinchonine ^43°. We have 
thus another example in which, though tiie specific rotatory power of 
the combination is widely different from that of the alkaloid contained 
in it when uncombined, the results obtained group themselves symme- 
trically round the points which we have found occupied by quinicine. 
These last-mentioned bases also combine with ethyl iodide, but are 
absolutely uncrystallisable when so combined, and of a dark colour, 
fxum which we cannot free them ; this is much to be regretted, as it 
would be interesting to observe the relation of their rotatory powers to 
those we have been treating of. 

The sulphates of these ethyl bases are so soluble that it is veiy 
difficult to obtain them by crystallisation ; they were therefore pre- 
pared by the decomposition of weighed quantities of the iodides or 
bromides by silver sulphate, or by neutralising the solutions of hydrates 
obtained as already described. 

The solutions thus obtained gave the following rotatory power: 
anhydrous ethylquinine sulphate in neutral aqueous solution, 184®'^ ; 
with ten equivalents of acid, 197®’^. 

Anhydrous ethylquinidine sulphate in neutral aqueous solution, 
^194® ; with ten equivalents of acid, -^250®. 

Anhydrous ethylcinchonidine sulphate in neutral aqueous solution, 
101®^ ; with ten equivalents of acid, 132®'^. 

Anhydrous ethyloinchonine sulphate in- neutral aqueous solution, 
/189® ; with ten equivalents of acid, /161®. 
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We see thns that the sulphates of these bases differ from those of 
the original alkaloids in possessing a proportionately lower rotatory 
power when compared with the chlorides, iodides, or bromides, but 
resemble them in the very great increase of the power caused by eycess 
of acid. TTe find, therefore, to sum np the results of the previous 
pages, that the salts of the ethyl-bases, in which the distinctive cha- 
racteristics of the alkaloid are not lost, give a series of numbers closely 
resembling those representing the rotatory powers of the salts of the 
original alkaloids, bat with somewhat lower values for the powers of 
the contained alkaloids. In the two other cases treated of, on the 
other hand, where the distinctive characteristics of the isomeric alka- 
loids are in other respects lost, the distinctive rotatory powers are lost 
also, and a new power obtained occupying a position between the former 
ones. 

I may mention here that when I speak of alcoholic solutions, I mean 
solutions in alcohol of 90 per cent. Dr. Oudemans* researches show 
that it is most important in all comparative trials to use solutions in 
all respects similar ; doubtless much of the difficulty that we find in 
reconciling the results obtained by different observers arises from the 
different conditions under which they worked, which often are not 
clearly stated. 

I have also, it will be seen, given whole numbers for the angles of 
rotation, as 1 do not wish to seem to pretend to greater accuracy than 
I have attained ; the slight solubility of many of these substances pre- 
vents the use of solutions strong enough to give large angles ; and it 
is most difficult, if not impossible, to obtain readings of the polarimeter 
identical to one minute. It is evident that a far greater accuracy than 
that would he required to give value to the decimal points of an angle 
over 100° if calculated from an observed anglo nuder 10°. 

The figures given are in all cases the average of sevci'al observations, 
and usually of two or more solutions. The angles of rotation arc all of 
the yellow sodinm ray. 
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On the Phenomena produced by Molecular Attraction in 

Capillary Spaces. By M. Becqtterel (Compt. rend., Ixxvi, 

1037—1041). 

Ok placing a cracked tube filled with lead nitrate in a solution of 
potassium sulphate no precipitate can be observed either within or 
outside the crack. As, however, an electric current is found to drcu- 
late in a wire connecting two platinum plates immersed in the two 
liquids, we have a certain proof that one or both of the liquids 
have entered the crack. Other liquids give similar results. This 
remarkable fact, that no precipitate is formed between two liquids 
capable of double decomposmon and in immediate contact with each 
other, is explained by the supposition that the attraction of the sides of 
the capillaay space for both liquids is so strong as to overcome com- 
pletely their mutual chemical attraction. When, on the other hand, 
nitric acid and mercury are separated in the same way, the mercury is 
strongly attacked, because the nitric add, which alone traverses the 
crack, meets the metal, not inside but outside of the capillary space, 
so that the capillary forces do not interfere with the chemical re- 
action. In cases where the capillary attraction is very feeble for one 
of the liquids, this liquid only traverses the crack, but so slowly that 
the solid product of the double decomposition formed outside the 
crack is separated in the crystalline state. It appears to be a 
general fact that the decompositions do not take place unless the 
diameter of the crack exceeds some toVo ^ millimeter, the limits 
being somewhat different for different liquids. 

The following conclusions, given at the end of the paper (which 
itself is only an abstract), seem to refer to expcaiments described in the 
original communication only : — 

1. The liquid fflm adhering to the sides of the capillary space is not 
only capable of conducting electricity in the manner of solid bodies, 
but it possesses other properties which have to be taken into account 
in the study of electro-chemical phenomena. 

2. On operating with certain saturated non-metallic solutions 
capable of decomposing each other with formation of a solid pre- 
cipitate, this precipitate is found not to be formed inside the capillary 
space when the sides of the latter consist of glass. This re^t is 
ascribed to the prevalence of the capillary over the chemical forces. 

3. Solid particles in a state of great subdivision and constantly 
kept moist behave like solid conductors in their contact with an 
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oxidisable metal, a multitndo of elecstro-capill^ currents being 
formed wMcli act like ordinary galvanic currents. 

4. Simple electro-capillary couples may, on account of their feeHe 
intensity, be used as units m order to compare electro-motive forces ; 
however, as they are not constant, only the first impulses can be 
employed for measuring purposes. 

5. When the solid precipitate is formed inside the cracked tube, 
it is a proof that the capillary affinity of the substance of the tube 
is smaller for the external than for the internal liquid, and vice 
versd. 

R S. 


Lecture E^erimenis on Combustion. By Karl Hruman 
(Deut. Ohem. Ges. Ber., vi, 231 — ^288). 

By introducing a current of air or ouygen into the inner part of a flame 
and lighting it there, the author fornishes a neat and convincing proof 
of ihe presence of unbumt gas in this part of the flame. The apparatus 
employed consists of a glass cylinder 30 cm. long and 6 cm. wide, in 
the lower end of which are inserted two glass tubes. One of them, 40 
cm. long and 1’2 o.m. wide, passing vertically through the centre, pro- 
jects a little over a piece of wire-ganze placed over the top of the 
cylmder. The other glass tnhe supplies the interior of the cylinder 
with gas ; when this is lighted, a current of air is driven through the 
central tube and lighted by raising the latter to the mantle of the flame. 
On lowering the tube again and depressing the flame with a piece of 
wire gauze, the central oxygen-flame is spread out in the shape of a 
tulip, and surrounded by a sharply defined luminous cone. A beautiful 
crimson colour may be imparted to the inner flame by passing the aii*- 
current through a piece of caoutchouc-tuhmg con^ning a little 
powdered strontium nitrate. The use of a double-acting bellows is re- 
commended to obtain a sufficiently contmuons air-current. 

R S. 


Besearches on some Oxidising and Beducing Agents. 

By Julius Thomsen (Deufc. Ohem. Gcs. Ber., vi, 233 — 230). 

The heat-modidi of tbe cbaracteristic reactions of the following re- 
ducing agents: snlphurons acid, ferrous sulphate, feiTOus chloride, 
stannous chloride, and of the oxidising agents : chlorine, bromine, 
hypocMorous acid, potassium permanganate, manganese peroxide, 
chromic acid and hydric peroxide have been determined by the author 
in his research on the affinity of oxygen for the metalloids. The pre- 
sent paper gives only the numerical results and rules for their appHca- 
tion, without entering into the methods hy which they have been 
obtained. 
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Tables I. 


Beadaon. 

(S02Aq.a) 

(2FeGljA.q,Gl3) 

( 2 FeS 04 Aq,Cla) 

(SnCl^A.q,01,) 

fS0iAq,0) 

^2!FeGlA.c[,Ojfi2Cl2Aq) • • . • 
^2FgS04A(][,0,S02Ac[) • • • • 
(Sii0l2Aq,0,H2Cl2Aq) 


Q. 

?3907'| 

54R10 I Heat-units for 1 mol. 
47039 f of cliloriiie. 

73875 J 
636341 

44537 I Heat-nnits for 1 atom 
3‘>800 ( of oxygen. 

63602 J 


The author gives the following rule for using the above results for 
purposes of calculation : — ^If one of the reducing agents of Table I is 
used in order to remove the oxygen or chlorine from a body, and if the 
heat evolved in this process is = R for every molecule of chloiine or 
every atom of oxygen removed, then the quantity of heat consumed in 
the decomposition of the compound which furnished the oxygen or 
chlorine is represented by Q — R. The author remarks that the above 
numbers do not express the relative strength of the several reducing 
agents. 

T\ble II. 


Bcoction. Q for 1 atom of oxygen. 


(aa,Hs,Aq)-(H.O) 

(ClaAq,H*)-(H^O) 

(Br^bHsiAq) — (Hj,0) 

(Br^q,H*)— (H„0) 

(Cl,H;Aq)-(C51,0,H,Aq) 

(Mn308K2Aq,6HClAq) 

(Mn208EiAq,3S03Aq) 

(Mn208K2Aq,2H01Aq) 

(Mn208K2Aq,S0aAq) 

10273 

5403 

- 11605 

- 12683 
10993 
13117 
15287 
19865 
21128 

(SEnO.SOjAq) 

( 2 Cr 03 Aq,oS 03 Aq) 

6526 

12295 

— (2MiiO,Oj2EAq) 

10698 

— 2 (Mh, 05 , 2 KALq 

- 1563 

— (MnO) 

- 19954 

— ( 2 fo, 03 ,Aq) 

— (HAO,Aq) 

- 4145 
+ 23318 


Ride . — ^If a substance is oxidised by one of the reagents here indi- 
csated, the quantity of heat developed by each atom of oxygen absorbed 
is greater by the value of Q, given in the above table for the reagent 
in question, than what wotdd have been developed if the same oxida- 
tion had been effected by free oxygen. 

Attention is drawn to the great difference in the quantify of heat 
produced by the different oxidising agents, and it is pointed out that 
those which produce the most heat are by no means always the best. 
How carefully the secondary reactions have to be considered can be 
seen from the following instance. When chlorine acts npon sodium 
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snlpHte, the heat produced is not due simply to tho formation of 
snlphnric and hydrochloric acids, bnt partly also to the reaction of the 
hydrochloric acid formed upon the otlier product, sodium sulphate. 


On the Affinit y of Oxygen for OMorinej Bromine^ and Iodine. 
By Julius Thomsm (Dent. Ohem. Ges. Ber., vi, 429 — 4*35). 

h 

OMorio Atdd . — ^The heat of formation of this acid has been determined 
by two methods. On decomposing potassium chlorate in the dry way, 
it was found that — 

-(C1K:,03) = 9713 heat-units. 

Substituting this value in the difference of the following two 
equations : — 

(Ki.Ola.O*') + 2(K;010j:Aq) = (E:j,0,Aq) + C01«,Oj,Aq) + 
(2KAq,C1.0*Aq), 

(K.,C].) + 2(K01,Aq)=(K.,0,Aq) + 2(01,H,Aq) + 2(EAq,ClHAq) - 

(H„0). 

and making use of the relation — 

0^25Ola,O6) ““ (Bl3,Clji) =: 2(CIK,03) = — 19426 heat-units, 
we obtain — 

(OhfOsjAq) = — 20381 heat-units, 

and because 

2(Cl,03,H,Aq) = (Cl3,05,Aq) + (H3,0), 

it follows that 

(Cl,03,H,Aq) = 23988 heat-units. 

The heat evolved by every molecule of chloric hydrate when it is 
reduced in aqueous solution by sulphurous acid, is — 

B = (C103HAq,3S02Aq) = 3(S03Aq,0) + (01,B[,Aq) — 
(01,03,H,Aq) = 206324 hoat-units, 
from whichL we obtain — 


(OljOsjHjAq) = 23893 heat-units. 


As this result agrees very well with that obtained by the decomposition 
of potassium chlorate in the dry way, the author thinks himself justified 
in rejecting Favre’s number— 




— 1304?0 Pavre. 
20477 Thomsen. 


The oiher heat Teactions of chloric arid ace — 



= 23940 heat-Turits. 

= -15375 „ 

= -20477 „ 
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(2B:A.q,01a05A.q) = 27520 Leat-tmits. 

(m 03 ,Aq) = ‘-10044 „ 

(C1K,03) = - 9761 

(OlKAq^Oa) = -15365 

Bromic Add , — On redncing an aqueous solution of Tbromio acid by 
means of stannous cbloride, the author found — 

B, = (Br03HAq,3SnCl2H301aAq) = 3(SnCl3Aq,0,Ha0l3Aq) + 
(Br,H^q) — (Br,03,H,Aq) = 213792 heat-units. 

from which follows — 

(Br,Os,H,Aq) = 5384 heat-units, 

and — 

(BrHAqjOa) = —22992 heat-units. 

(Br3,05,Aq) = -57589 

Hence the affinity between the constituents of bromic acid is con- 
siderably less than between those of chloric acid. This result, whilst 
contrary to the opinion that the greater affinity for hydrogen cor- 
responds to a smaUer one for oxygen is quite in accordance with the 
feet that bromic acid is more easily decomposed than chloric acid. 

Iodic acid, on being reduced by stannous chloride, gave — 

Bi = (lOsHAqjSSnChHjClsAq) = 160440 heat-units. 

IVom this and the following direct determinations — 

(lOsHjAq) = — 2166 heat-units. 

(:^q,I08HAq) = 13808 „ 

(KAq,I03KAq) = 608 

(I03HAq,I03KAq) = 192 

we obtain the other heat reactions of iodic acid — 


(I,H,Aq) == 13171 heat-units. 

(1,03, H) = 45703 

(I,03,H,Aq) = 43537 „ 

(IHAq,03) = 18717 

Thomsen’s results differ considerably from Ditte’s — 


(IjijOsjAq) — ^ 


26018 heat-units 
18717 


Ditte. 

Thomsen. 


Periodic acid reduced by stannous chloride gave — 


B = (IOiHAq,4SnCl3,H301sAq) = 227480 heat-units. 


The latent heat of solution of the hydrate of iodic acid was — 
(lOsHtjAq) =s —1379 heat-units. 


From these reactions the others can bo calculated — 
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(I,04.H,Aq) 
(I,0*,H,2H,0) = 

(IHAq,04) = 

(IjjOT.Aq) — 

(mjff„Aq) = 

(]^,H.OJAq) = 
(2KAq,H.C)JAq) = 


40100 ]ieaJ>-Tuiii£. 
41480 
26930 „ 

1184« „ 

- 1380 


The aIBnity between the constitnents of periodic acid is somewhat 
smaller than that of iodic acid, bat it is positiye in both acids. 

SypocUarovs Acid. — The reactions given in the author’s paper on 
ozi^ing and reducing agents are — 


(01,0,H,Aq) = 

(01,HAq,0) = 

(CU.O,Aq) 
(EA-qOlOHAq) = 


28322 heat-units. 
-10993 „ 

-11713 „ 

9085 


I'avre’s result — 


(Cls,0,Aq) = —16000 heat-units, 

found by decomposing hypooblorous acid with hydrodbloric acid is 
Tweeted by Thomsen, who noticed that the above reaction varies with 
the concentration of the acid. 

Comparing tlie values of the total heat of formation of chloric, 
bromic and iodic amds — 

Cl. Br. J. 

Heat-umis. Seat-units. Scat-units. 

(E,03,H,Aq) .... 23940 6384 43537 

(R*0.,Aq) -20177 -57689 +18717 

considering that 


J. 

Scat-units. 

43537 
+ 18717 


1(43537 + 6384) = 24460. 

i(187l7 - 67689) = -1993C, 

we see that with regard io the affinity for oxygen, chlorine siandn nearly 
midway between bromine and iodine. The author is indiiiod to think 
that bromine and clilorine, although in many respects allied 'nifh 
iodine, ought to be considered as a special group from which ioduie must 
be excluded. 

R. S. 


Thenuooliemical Determinations of the Afflnitieg of Os^gen 
for Snlplrar, Selenium, and Telluiimn. By Joiios Tuomsbh 
(D ent. Ohem. Ges. Ber., vi, 522—632). 

To Ms former determinations of the heat-moduli of the reactions — 
(S,Oa.Aq) = 78770 heat-units, . 

(S,OaA^q) = 14&4Q4, „ 

(SO»Aq,0) = 63684 

the author has now added the following for sdenium— 
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(SeOi, Aq) = — 918 heafc-units, , 

(Se,02) = 57710 

(Se,02,Aq) = 56792 

(Se,0,,Aq) = 75682 

(Se02Aq,0) = 18890 
(Se02,0,Aq; = 17972 

and for teUnrinm — 

(TejOsjAq) = 100900 heat-units. 

(Te,02,H30) = 76300 
(TeOiAq^O) = 24600 

SdmimYi . — ^The affinity between oxygen and selenium in selenions 
acid was determined by reducing an aqueous solution of this acid 
with a solution of monosodic sulplude. The chemical and the heat 
reactions in this process may be expressed by the equations — 

Se02Aq 4- HOlAq + 2N‘aSE[Aq = 2NraClAq -f- 2H3O + 2S 4- Se, 

and — 

R (heat evolved) = 2(NaAq,HClAq) - 2(]raAq,SH2) + 2(H2,0) 

— 2(S,H3) — (Se,03,Aq) = 73398 heat-units, 

from which, using the results of the preceding abstract, we obtain 

(Se,03,Aq) = 56792 heat-units, 

and as the heat produced by the solution of selenious acid in water was 
found to be 

(SeOjjAq) = — 918 heat-units, 

it follows that 

(ScjOa) = 57710 heat-units. 

The affiniiy between oxygen and belenium in selenio acid was de- 
termined by oxidising an aqueous solution of selenious acid with hypo- 
chlorous acid. The reaction is 

SeOjAq 4- OlOHAq = SeOjAq 4- HClAq, 

and R, or the heat evolved, was found to be = 29883 heat-units. By 
subtracting the oAdation constanf of hypocihloixjus acid (given in the 
preceding absti*act) from R, we obtain 

(Se02Aq,0) = 18890 heat-units, 

and adding to this (Se,03,Aq) = 56792 heat-units, we have 

(Se,03,Aq) = 75682 heat-units. 

Tellurkm .. — ^The author had to opeiate with smaller quantities of 
substance than with other elements. The affinities in tellurous acid 
were determined by reducing a solution of tellurous acid in hydrochloric 
acid by means of stannous chloride — 

R = (TeO2,HCLAq,2Sn0lAAq) = 2(SnO]3Aq,0,H20l2Aq — (Te,02,H20) 
= 50300 heat-units. 
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Tliis, with ih.e restilts given in the previons abstract, gives 
(TejOajHaO) = 76300 heat-nnits. 

The heat-modulns for every atom of oxygen taken np by tellnrous 
acid when it is oxidised in a nitric acid solution, by potassium perman- 
ganate, amounts to 44440 heat-units. By subtracting from this 

(Mn308K3Aq,2H01Aq) == 19865 heat-units, 

we obtain (Te02Aq,0) = 24600 heat-units, and from this, by the 
addition of (Te, 02 ,H 20)5 

(TcjOajAq) = 100900 heat-units. 

Comparing the results for the three elements of this group, we find 
the mnnbersfor selenium smaller than those for sul])hiir or tellurium; this 
is important, as not being in accordance with a fact which chemists 
had of late been inclined to consider as nearly general, namely, that the 
elements in the different groups, when airanged according to increas- 
ing atomic weights and to increasing affinities, follow each other either 
in the same or in the inverse order’. This exception is not an isolated 
fact, as the author has proved (see above, p. 1190) that the affinity 
of oxygen for chlorine and iodine is greater than that for bromine ; 
whilst concerning their affinities for hydrogen, bromine stands indeed 
midway between the two others, as might & expected, from its atomic 
wdght being intermediate between those of the others. 

B. S. 


On. the Common Constant of Affinity. By Julius Tromsen 
(Dent. Ohem. Ges, Ber., vi, 239 — ^242). 

It is shown that in several series of analogous chemical reactions the 
heat-moduli can be expressed as multiples of numbe3*s which lie very 
near 18427. This number is called the common constant of affinity. — 
(Comp. Gliem. 8oc. J. [2], x, 457.) B. S. 


On the Reciprocal Displacements of the Hydracids. 

By M. Bbstuelot (Compt rend., Ixxvii, 308—316). 

It is well known that the reciprocal displacements of the hydracids are 
very often the reverse of those exhibited by the corrospondiiig metal- 
loids. Thns on the one hand olilorino displaces bromine, and both 
esjtel iodine from its compounds 'with silver and the alkali-mctalH, 
while on the other hand hydriodio acid decomposes bromides and 
chlorides. The author has already explained these facts by showing 
(Goinpi. rend., Ixiv, 414) that the x’eaction which occurred by preference 
was^ always the one which evolved most heat. But the calculations 
having been ffinnded on determinations which more recent experience 
has rendered doubtffil, he has reinvestigated the thermic relations of 
the halogens and their hydrogen-acids with the metals potassium, 
silver, and mercury. The result confirms in every way hiR previous 
views, with the exception that the heat developed by the reaction of 
poiassic hydrate wiih the fihree hydracids is practically the same for 
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eacli, when the salts produced are obtained in solution. But even in 
this case the heat of formation of the solid salts is in accordance with 
the general law. 

It is found that no constant difference exists between the thermic 
effects either of the halogens or of the hydracids. Thns, whilst with 
potassic hydrate the three acids evolve identical quantities of heat, the 
f:>rmation of mercmic iodide from the base and acid disengages 19*2 
heat-units more than the formation of the chloride ; with silver oxide 
and hydriodic acid the heat exceeds by 11'2 units that of the cor- 
responding reaction with hydrochloric acid. Similarly the substitu- 
tion of chlorine for iodine in the mercury salt disengages less heat than 
in the sah of any other metal. In the case of the alkali-metals, how- 
ever, and also with certain non-metallic chlorides, &c., an approxima- 
tion to a constant difference is observed. It is incidentally mentioned 
that the solution of mercuric iodide in potassic iodide evolves con- 
siderable heat. 

Although the heat of formation of the three potassium salts is the 
same, it is undeniable that the acid with a higher equivalent will 
replace one with a lower. This fact has been carefully studied by 
mixing each of the three hydraeids with the potassium salt of the two 
others in dilute solution, and then evaporating the mixture. The 
following facts were then observed; — An excess of hydriodic acid 
(2 equivalents) displaces almost completely the two other adds, and 
a similar* excess of hydrobromic acid as perfectly expels hydrochloric 
acid ; but with single equivalents of the acid and salt the substitution 
is incomplete, the residue always containing salts of both acids, that 
with the higher equivalent, however, preponderating. The numbers 
fornished by reciprocal reactions are generally nearly the same ; and 
further, although hydrochloric acid is able to expel a small proportion 
of the other acids, yet even when in large excess it does so very 
imperfectly. 

These facts admit of the following explanation : — The two hydraeids 
divide the base between them when the solution is dilute, but when 
during evaporation the point is reached at which a dednite hydrate (or 
rather a system in which the hydrate, the anhydrous acid, and the 
vapour of water are in a state of equilibrium) begins to pass off*, the 
hydrochloric acid escapes with greatest facihiy, because in such a 
system this acid possesses a higher tension of dissociation than the 
two others ati the same tempeiature {GomjfiL rend,, Ixxvi, 742) ; and 
though the stability of the hydrates of the two latter is very nearly the 
same, yet the greater volatility of the bromhydric hydi*ate is the cause 
of its passing off in preference to the less volatile iodhydric hydrate. 
ITevcrtheless, since the anhydrous acid in both the latter hydrat^ pos- 
sesses a certain tension of dissociation, it follows that when the two acids 
are present in equivalent proportions, or when the more volatile pre- 
ponderates, a portion of the less volatile will in all cases be lost. 

That a division of the base between the two acids actually takes 
place may also be demonstrated by adding conc<mtrated hydrochloric 
acid to a saturated solution of potassic iodide, when a precipitate is 
obtained consisting of almost pure potassic chloride. 

M. J. S, 

4 M 
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New Process for the Oondensation of Vapours held in 
Suspension by Gases. By E. Pelouzie and P. Audoeik 
(Oompt. rend., tavii, 264 — 268). 

It is well known liow difficult it is to separate by simple cooling the 
vapours of volatile substances held in suspension by a large volume of 
permanent gas. The authors, who consider these vapours to exist, 
when the temperature is below their boiling point, in a fine pulverulent 
form, propose to efiect their condensation by forcing the gas through 
a series of small apertures and causing the streams to impinge on a Rat 
surface placed opposite. They consider that by this means the particles 
of the condensable snbstance ax*e brought into oontaot with one another, 
and that the larger globules thus formed adhere to the surface against 
which they are driven, and ai*e thus removed from the gas. 

The method has been applied both on the small and lai*ge scale to 
the separation of tar, ammonia, carbon sulphide, &c., from coal gas, 
and the result is described as highly satisfactory. Ono great advantage 
is the small size of the apparatus. 

M. J. S. 


Ou the Mecbanical Separatiou of Complex Crystals. 

By EL Haushofbb (J. pr. Chem. [2], vii, 147 — 162). 

If complex crystals could he so finely powdered that the particles re- 
presented the different substances of which the crystals arc composed, 
then by taking advantage of the differences in specific gravity, we 
ought to be able to separate the several constituents by washing. 

Even if only a part of the crystal was sufficiently pnlveiised, the 
different sediments obtained in the process of washing ought to possess 
a different chemical composition. 

The author experimented with ankerite, siderite, <fcc., and found in 
some cases that the various sediments did not differ in chemical com- 
position, while in other oases there was a sufficient difference to show 
that sepaa'atiun had been effected to a slight extent. Honco he con- 
cludes that there are crystallised mixtures of isomorphons and hotoro- 
morphous bodies, and in cases where the bodies show in their 
composition simple stoichiometrical relations, they must bo regai’dod 
as definite chemical compoiind& 

G. T, A. 


Calorimetric Pyrometer for the DetermioatLon of mgb 
Temperatores (Chemical News, xxviii, 116), 


On some Forms of Laboratory Apparatus. By Wolcott 
Gibbs (Chemical News, xxviii, 30). 
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Inorganic Chemistry- 


On the Behaviour of the Diamond and Graphite at High 
Temperatures. By G. Rose (Pogg. Ann., cxlviii, 497). 

It is well known that the diamond, graphite, and charcoal are allo- 
tropio bodies ; when bnmt, they all form carbonic anhydride. Con- 
flicting statements exist, however, concerning the relative behaviour of 
these different modiflcations of carbons when exposed to high tempera- 
tures in a vacuum ; and it is with a desire to reconcile these that the 
author has been led to make the following expeiiments : — 

In conjunction with Dr. W. Siemens, he attempted to ignite the dia- 
mond in a vacuum by means of a powerfnl elecfa:*odynamic apparatos. 
The diamond was placed between carbon poles and allowed to rest on one 
of them. It split into fmgments as soon as a red heat had been reached. 
A second experiment was made with the same result. The diamond was 
partially changed to graphite on the surface, as the heat had probably 
been applied too suddenly. A third experiment was made, in which the 
diamond was placed in a hole bored in a small cube of the hard carbon 
which deposits in gas retorts, and this cube was placed in a graphite 
crucible filled with wood-charcoal, and heated for half an hour to the 
melting point of cast-iron. The diamond suffered no change. A 
second experiment was made with a rosette- cut diamond, but with this 
difference, that the heat was applied only for ten minutes. On exami- 
nation, the surface was found to be opaque and black, with a bright 
motallic lustre. This crust was confined to the surface, for on breaking 
the diamond, the interior was unchanged. The heat had been applied 
for too short a time ; circumstances prevented the author from repeat- 
ing the experiment, and exposing the diamond to more continued 
ignition- 

Schrotter, who made similar experiments, found that on one occasion 
the surface of the diamond had become dull ; and a diamond wrapped 
in platinum foil was blackened, with black streaks running through 
the interior, while the foil was ^sed to a button. 

The diamond, when heated in a muffie through which a current of 
air is passing, grows smaller and smaller, keeping its brilliancy till it 
finally disappears, and emitting a faint light at the last momenti The 
octohedral and cleavage surfaces become indented with microscopic 
triangular impressions, which resemble those formed when a crystal is 
attacked by an acid. The edges are in no case rounded off In burning ; 
each atom goes at once from the solid inlo the gaseous state. Tho 
diamond shows no sign of changing to graphite during combustion, 
but sometimes becomes opaque. A small splinter may even be burnt 
before the blowpipe ; it does not blacken. Eonreroy, in 1782, on ex- 
posing diamonds to a high temperature in a muffie, found that they 
became covered with a bl^k coating. This the author explains by 
supposing that, as the older form of muffies had side openings, the 
smoke from the furnace might have coated the diamonds. However, 
all accounts of experiments in which diamonds have been exposed in 

4 M 2 
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the focus of a concave mirror, describe them as becoming black ; the 
same ocem’S in the o 3 ^bydrogen Hame. Guyton Morveaii relates that a 
diamond exposed to concentrated rays of tlio sun, bums away, at the 
same time tumefying and turning black. Jaquelin heated a diamond 
in an atmosphere of carbonic anhydride with the oxyhydrogon blow- 
pipe ; where it was touched by the point of the flame, it became smooth 
and shining, but did not blacken at aU. When placed between the 
poles of a Bunsen’s battery of 100 elements it was transformed into 
graphite, whidi was still liard enough to scratch glass. 

The small angular indentations on the diamond are regular, and lie 
on the octohedral surface in such a manner that them sides are parallel 
to the edges of the octohedron ; they are probably produced by the 
surfeces of the icositetrahedron. A measurement confirmed this view. 
These indentations can easily be produced on splinters before the 
blowpipe; they are not to bo confused with the indentations often 
found on octohedrons, which are produced solely by want of substance 
in the ci’ystal. 

Some diamonds are naturally black. This appears to be a pscudo- 
morphose of graphite into diamond, but is possibly produced on tho 
diamond by heat. A black diamond heated in melting saltpetre, under- 
went no change, showing that the blackness was due to graphite, not 
to amorphous charcoal. 

A variefy of diamond called “ Carbonado,’* or “ Carbonate,” is 
found in the Soap Mountains of Bahia. Pieces of this substance are 
said to have been found from one to two pounds in weight. A specimen 
fipom the Berlin Museum has no surface, but appears porous when 
examined with a lens ; its colour is reddish-grey, and four pieces of 
carbonado exhibited a specific gravity of 3*012, 3*341, 8*410, and 3*255 
respectively, which is obviously that of the diamond. Carbonado heated 
to whiteness in a muffle gave off small bubbles, losing its sharply cut 
edges, and becoming more porous ; its sux’foco also grew dull. Goppert 
ascribes the formation of bubbles to the carbonic anhydride which 
escapes, but nothing similar to this occurs in the combustion of the 
diamond; it may be assumed, thei’efore, to be due to air cscai)uig, 
Rivot found in throe specimens of carbonado 2*03, 0*24 and 0*27 per 
cent, of asli, consisting probably of alumina coloured by iron. Caibo- 
nado may be used for polishing diamonds, and for boring mad linos. 
Only three specimens of carbonado are known • which possess a crys- 
talline form; whether they are true crysLals oi* not is a matter of 
doubt. 

An experiment was made to decide whether the diamond, laminated 
graphite jB^om N'ew York State, or compact graphite would bum most 
quickly. Tn thirteen minutes, while the compact graphite had com- 
pletely disappeared, 27*45 per cent, of laminated graphite wore con- 
sum^ and 97*76 per cent, of the diamond. The shapo of the 
specimens was different, and this may have influenced the result. Pro- 
bably the compact graphite was amorphous carbon, as it deflagrated 
when heated on charcoal. The specific giuvity was also lower tbn.-n 
that of the gtuphite. 


W. B. 
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New Sulplio-salts. By R. Schneider 
(Pogg. Ann., cxlviii, 625 — 639 ). 

In a former paper (this Journal £ 2 ], ix, 313 ) the author has described 
potassium-palladium sulphopall^ate (K2S.PdiS}PdS2). This salt 
when treated with hydrochloric acid gives up the whole of its potas- 
sium; neither hydrogen nor sulphuretted hydrogen is evolved, the 
residue does noi contain free sulphur, and little or no sulphate is pro- 
duced. This reaction the author believes to take place in two 
phases : — 

1 . Hydrogen is substituted for potassium, the resulting compound 

having the composition H2S.Pd2S}PdS2. 

2 . By the action of atmospheiic oxygen, the compound Pd3S2}PdS2 

is formed; thus, H2S.Pd2S}PdS2 0 = H2O + Pd2S2}PdS2. 

To the new salt the constitutional formula ^ PdS2 is given, and 

it is regarded as a loose combination of the monosulphide and disul- 
phide of palladium, the disulphide in this compound exhibiting very 
nearly the same properties as when it exists in the free state. When 
it is strongly igmted, half of the sulphur of the disulphide is driven off 
in combination with oxygen ; the residue consists of palladium mono- 
sulphide, which, as thus obtaiued, is a blackish-grey crystalline powder, 
veiy slightly acted on by aqua regia. At a hiight red heat it loses 
part of its sulphur*, palladium subsulphide, PdiS, being foirmed. 

Siher-palladmm Sidjiliopalladaie * — ^When two molecules of silver 
nitrate in a dilute aqueous solution are added to one molecule of potas- 
sium-pahadiuin sulphopalladate suspended in water, the latter salt 
loses its blue colour, becomes whitish grey, and at the same time an 
amount of potassium nitrate, equivalent to that of the silver nitrate 
used, is formed. A new salt is foimed, which, however, contains vaiy- 
ing amounts of finely divided metallic silver. By using a dilute 
ammonincal solution of silver nitrate, and ti*eating the product with 
cold niti*ic acid for a shoit time, a salt is produced having the formula 
Ag2S.Pd2S]PdS2. This substance forms whitish-grey metallic-looking 
hexagonal plates. It is characterised by its gi’eat stability, being 
unacted on by water, ammonia, potash, or even boiling hydrochloric 
acid. The residue after heating ont of contact with air is partially 
decomposed by boiling nitric acid or aqna regia. Heated in the air 
it absorbs oxygen, the residne when heated with water yielding silver 
sulphate, but no palladium salt. On heating it in a stream of hydrogen 
bulphuTottcd hydrogen is evolved. Boiling nitric acid removes all the 
silver and a part of the palladium from the residue, a grey crystalline 
powder remaining, which is probably palladium subsulphide. 

Teira-platiiious Sidjthostannate , — ^By treating a very dilute solution 
of 1 molecule of platinum tetrachloride with 2 molecules of stannous 
chloride, and adding ammonia to the resulting dark brown liqnid, 
a brownish-black precipitate is obtained having the composition 
Pt2SufcOio (platinons stannous stannate). When four ^arts of this 
substance ai*e fused with six parts of soda and about eight parts of 
sulphur, a black-grey crystalline powder is obtained, having the com- 
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position PtiSnSe. This compound tlie author regards as analogous 
to &odio>platinous &uli>hostannate Siijpp-, 1077). Its 

constitutional formula therefore becomes Pt"S.Pt"S.Pt"S.Pti'S.}’‘^SnS 2 . 
The crystalline black-grey powder, appears under the microscope to 
consist of a ma«!S of small lustrous needles. It is unchanged in the 
air, but when heated it is completely decomposed, the residue con- 
sisting seemingly of metallic platinum mixed with platinous btannate. 
Boiling hydrochloric or nitric acid has no action upon this substance ; 
boiling aqua regia decomposes it Yory slowly. 

Tetra-platinnus Sulpliojjilatinate . — It is generally stated that the pro- 
duct obtained by fusing equal parts of sulphur and ammonium chloro- 
platinate is platinous sulphide, PtS. The analyses, however, of this 
salt do not very closely agree with the numbers required by the 
above formula. They point to the formula PtsSe, which is confirmed 
by the author’s analyses. This salt is most easily prepared by fusing 
together for 8 — 10 minutes at a bright red heat 1 part ammonium 
chloroplatinate, parts sulphur, and 4 P'U'ts soda. It forms steel-grey 
needles, having a mettillic aspect and belonging to the rhombic system. 
It is unchanged in the air when dry, but if the moist substance be heated 
on the water-bath it absorbs oxygen, and then contains sulphuric acid. 
Heated in carbon dioxide it loses one-sixth of its sulphur, platinous 
sulphide remaining ; heated in the air, the sulphur is entirely burned 
away. Strongly heated in a stream of hydrogen it is entirely reduced. 
It is unacted upon by boiling hydrochloric or nitric acid, but is 
slowly attacked by boiling aqua regia. Fused with nitre, it is easily 
and completely decomposed. The constitutional formula assigned to 
this salt is Pfc"S.Pt"S.Pt”S.Pti^S.}^^PtS 3 . 

M. M. P. M. 


Nitrates in Soils. 

By Th. Schloesing (Compt. rend., Ixxvii, 203 — 209, and 333 — 3SG). 

The first part of this research relates (A.) to the influence of the 
proportion of oxygen in the atmosphere contained in the soil, com- 
bined (B.) with the influence of the state of hydration of the soil, in 
promoting nitrification and the combustion of the carbon of the organic 
matter. 

Five portions of soil, eacli weighing two kilogiums, were troalcd 
with mixiarcs of air and oxygen in various proportions. The mix- 
tures, which were previously freed from carbon dioxide and ammonia, 
were supplied by the apparatus mentioned in this Journal [2], x, 
788. The atmosphere in the soil was, therefore, kepi constant in 
composition. The soil employed contained 16*9 per cent, of water 
and 0*263 per cent, of nitrogen. The percentage composition of its 
cinereal constituents was 14 6 of clay, 19*5 of fine limestone, 48 of 
siliceous sand, and 17*7 of calcareous sand. lu the following table are 
given the percentages of oxygen in the atmospheres employed, and tho 
quantities of carbon dioxide and nitric anhydride formed. Series A 
lasted from July to November. During July and August the carbon 
dioxide evolved was determined. The mean quantity per kilogi*am 
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in twenty*four lionrs, 'with the mean temperatiir©, is given in the 
table. The totdL nitric anhydride per kilogram formed in the whole 
period is also given. In SeHes Bj which lasted from November to 
Jnly, the moisture in the soil was raised to 24 per cent. The amount 
of carbon dioxide evolved during November and December, and the 
total nitric anhydride formed in the whole period were determined. 
The results are given as in A. 



In Series A it will be noticed, says the author, that when once the 
proportion of oxygen reaches 6 per cent, no further increase of oxygen 
produces an increase of carbon dioxide.-* The amounts of carbon 
dioxide evolved in September and October (not given in the table), when 
the mean tempex*ature was 16”, were only one-half of those evolved 
in Jnly and August, showing how greatly increase of temperature 
favours the slow combustion of the carbon. In Series B it will be 
seen that the presence of water acts in the same direction, the amounts 
of carbon dioxide evolved being equal to those in A, although the 
mean temperatm^e had fallen about 10®. In fact, tbe first experiment 
of Series B was made -with pm*e nitrogen, and yet the soil contained 
enongh oxygen in the organic matter and the reducible cinci'eal 
matter to furnish 9 mgms., or about 90 per cent, of that produced in 
A, -^vith an atmosphere containing 1'1> per cent, of oxygen. 

The nitiic anhydride in Series A, unlike the carbou dioxide, in- 
ci’cases with the increase of oxygen, tliough not in the same propor- 
tion. (The figures in brackets are supposed by the author to have 
been accidcntcdly interchanged.) In Series B, which lasted nearly 
twice as long as A, tlie amount of nitric anhydride is in one case only 
double that in A ; from that point the proportion in B to that in A 
continually decreases if the author’s explanation of the figures in 
brackets is correeb.t Here, again, as with the carbon dioxide, the first 
oxpeiimcnt was made wdth pure nitrogen, when the nnexpected 
result was obtained of the total disappearance of tbe nitric anhydride 
(64 mgms. per kilo.) which the soil naturally contained. This was, 
doubtless, due to tlio reducing action of the organic matter. . 

The author arrives at the conclusion that the comhustion of organic 


It Tfill be remarked that this is not true if the abo-re figures are coirect, sin*® 
Expermieni V slio\\e a dirceily proportionate increase compared with Experi- 
ment IV. It maj he, hoveyer, that 19 is a misprint for 16. 

f Tlic eni|)lo;paient of a difierent length of time in B to that in A renders the 
lesults not strielly comparable, since tbe mean temperature, amongst her conditions, 
of tbe period, July to Ifoyetubcr, must have differed from that of Noyember to 
July. 
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matter aaad formation of nitrates may be very active, provided abun- 
dance of moistnre be present, even when the atmosphere in tho soil is 
veiy poor in oxygon. 

The preceding observations show that when the atmosphere in the 
soil containB no oxygen, the nitric anhydride present is reduced, and 
the fact has been noticed by other investigators. In order to detennine 
what are the products of the reduction the following experiments were 
made : — ^Twelve kilograms of the same soil that was employed in the 
previous experiments were treated with a weak solution of nitre, equi- 
valent to 4’o095 grams of nitric anhydndo, the soil also containing 
nitrates equivalent to 0*844i0 gram of nitric anhydride. The soil was 
placed in a flask of ten litres capacity, to which was fitted a disengage- 
ment tube opening under mercury. During the first five days absorp- 
tion took place, the mercury rising to a height of 80 mm. in the tube, 
owing, perhaps, to absorption of oxygen by organic matter and of 
carbon dioxide by carbonates. The tension of the gas in the flask then 
increased, till in a fortnight it was again equal to that of the atmo- 
sphere. Ten days afterwards a violent disengagement of gas took 
place, which overturned the measuring vessel. The volume of gas 
evolved could not therefore be ascertained. G-as was given off for 
about a month after this ; the composition of the gas and the amount 
of nitric anhydride and of ammonia in the soil was then ascertained. 
The soil contained about five litres of gas, which consisted ahaost 
entirely of carbon dioxide and nitrogen, the weight of the tubes for the 
detection of nitrogen oxides and hydi*ocarbons not varying by more than 
2 milligrams in each case. The nitric anhydride in the soil had entii*ely 
disappeared and the ammonia had increased by 101 milligrams, or 
only (5*0 per cent, of tlie equivalent of the nitric anhydiude originally 
present. It is concluded therefore that the great bulk of the niti*ic 
anhydiide had been reduced to nitrogen. 

In a second experiment the sample of soil which was employed in tho 
last experiment, and which was therefoi*e free from nitrates, was placed 
in the flask with the same quantity of nitre as before. An absolute 
vacuum, allow^anco being made for tension of water- vapour, w'jis then 
established in the flask. After remaining in this state for ono day, 
a volume of air containing at 0° and ?G0 mm. pressure o873*2 c.c. of 
nitrogen, was introduced. The absorption and disengagement took 
place as in the last experiment, save that, in this case, loss was pre- 
vented. The gas in the flask was then pumped out and analysed, us 
well as that obtained by spontaneous disengagement. Tho first poiiiiou 
of gas fi*om the flask contaiaed 14*8 per cent, of carbon dioxido. This 
proportion -went on gradually increasing till it amounted to noiirly 
100 per cent. It is supposed that this was due to the decomposition 
of the bicarhonates, as the pressure of the carbon dioxide decreased. 
The nitric anhydride in the soil had, as before, disappeared, and had 
not been replaced by an equivalent quantity of ammonia. Tho propor- 
tion of the latter was however 16*3 per cent, of the theoretical equiva- 
lent, or more than tw'ice as great as in the last experiment. Tlie 
iiitroj^n collected amounted to 4897’9 c.c., or 4'2 per cent. M 07 'e 
the nitrogen of the nitre and air introduced. This excess of nitrogen 
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mnst have bccsn set free from the organic matter during the combustion 
of the latter. B. J. Q. 

Action of Gaseous Ammonia on Nitrate of Ammonia, 

By F. M. Baottlt (Oompt. rend., Ixxvi, 1261 — 1262). 

This paper gives the author’s results of the action of gaseous ammonia 
on nitrate of ammonia, vrhicb are almost identical with those published 
a short time ago by E. Divex's (Proc, Boy, 8oc,, xxi, 109, and Jour. Ohetn. 
SoG., xxvi, 698). The author, however, states that the crystals, which 
separate on exposing the liquid to the air, are a compound of one 
equivalent of ammonia with one of ammonium nitrate ; these part with 
the whole of the ammonia by prolonged exposure. Hfe also notices 
that the aqueous solution of ammonia dissolves more ammonium nitrate 
than pure water does, and that the quantity of ammonia absorbed by 
an aqueous solution of the nitrate is somewhat greater than that 
absorbed by pure water. 0. B. G. 

Hygroscopic Character of Monocalcic Fhosphate. 

By K. Birnbaum (Dent. Ohem. Ges. Ber., vi, 898 — 901). 

The author, as well as Erlcnmeyer, has found that monocalcic phos- 
phate when kept in air satui'ated with moisture absorbs a large 
quantity of water, which, however, according to Brlenmeyer, is com- 
pletely given off when the salt is exposed to the open air. The author’s 
experiments do not confirm this, Monocalcic phosphate is a hygro- 
scopic salt, which, when kept in the air, contains varying quantities of 
water, the amount of which is picportional to the amount of moisture 
in the air. Novana superphosphate behaves in the same way. On 
analysing these substances, the water must, therefore, be determined, 
which is easily done by mixing them with freshly ignited lime and 
igniting the mixture. G. S. 

Antique Bronze. By E. Betoiiaudt (Arch. Pharm. [0], ii, 616). 

Sown fragments of rings or ornaments found near Danzig gave the 
following results on analysis; the fragments were covei*ed with the 
ordinary green film of oxide, ov — 

Specific gravity 7*12 


Tin 

5-591 

Silver 

. . traces 

Iron 

0-363 

Lead 

.. 0-041 

Zinc 

.. 1-388 

Copper . . . 

. . 92-638 


100*021 


On comparison with several other analyses published at diffex*ent 
times by Kopp, Terreil, Church, Amandcs, Struve, and Olivier, great 
differences are noticeable in the quantities of tin, zinc, and load pre- 
sent in the various specimens. 0. R. A. W. 
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On some Properties of Gypsmn. By A. Gossa 
(G^zzetta cMmica italiana, iii, 185 — 188). 

The power of gypsum to augment the fertility of soils tnay doubtless 
be ascribed in great measure to its property of facilitatiiig the decom- 
position of complex rocks containing alkaline silicates, and thereby 
bringing the alkalis into a condition favourable to their ready absorp- 
tion by the roots of plants. 

To estimate the intensity of this decomposing action, the author h^ 
compared the quantity of matter dissolved, in a given time and within 
given ranges of temperature, from various rocks by a saturated solu- 
tion of gypsum, with the quantities dissolved out of the same rocks 
under similar conditions by pure distilled water. He finds that 1000 
paits of pure water dissolve 2 '19 pai*ts of pure crystallised gypsum at 
16*25® and 2*352 at 22®, numbers agreeing nearly with those obtained 
by other experimenters. 

The rocks were reduced to very fine powder and left for twenty days 
in contact with a saturated solution of gypsum at temperatures ranging 
firom 16® to 22®. The results are given in the following table, together 
with those obtained in like manner with pure water : — 


Matter dissolved out. 


G-nciss, containing undeomnposed orthoclasc andl 

potash-mica j 

Trachyte, decomposing, from Monte Ohioja, Ticenza. • 
Trachyte, nudecompossd, from Monte Ortona (Ruga* \ 

nidn Hills) J 

Trachyte, potphyioidal, decomposing (eontaitiingl 
Boriidine, imca, hornblende), irom Sau Pietro > 




Trachyte from &jan Hauiele 
Granite (albite, quartz, mica), from Montorfano, I 

Logo Ma^iore. j 

Granite (orthoclase, mica containiiig a trace ofl 
litM.^ quartz), ii'om Bateno, Logo Maggiore . . j 
Felspar, 'K bite, compact, inyeuis m Biontes framl 
Moaso,Biel}a J 

Basrit. compact, of Monte Huovo (Engoinian Hill n) . 
Perlite, from Monte Sioi a (Ruganiau Hills) ....... 


By 

pure water. 

By a 
saturated 
solution of 
gypsum. 

Per cent. 

Per cent. 


0'4CB 


0 ‘2602 

0-06M 

0-138 

0 0567 

0-0027 

0‘0750 

0-X630 

0-0727 

0-207 

0*0096 

0-2875 


0-714 


0-S04 

0*0624 

0-1082 


^ The solvent action exercised by gypsum on rocks containing alkaline 
silicates may perhaps give rise to the presence of potash, soda, and 
lithia in certain mineral waters, especially in sulphuretted watei*s. 

H. W. 
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Observations on the InfLuence of Metallic Deposits on Zinc 
in presence of Acids and Alkalis: new Heliographic 
Melhods. By 0. Qoubdon (Compt. rend., l3C5:vi, 1260 — 
1254). 

M. Me K gel's researches 693, 868) have shown that 

zinc, on which any metal of the last three groups has been precipitated, 
is attacked by nitric acid only on the nncovered portions, whilst snl- 
phnrio acid, hydrochloric acid, acetic acid, &c., on the contrary attack 
only those portions which are covered. Zinc partly covered with a 
thin layer of precipitated platinnm is attacked and dissolved at those 
parts by snlphnric acid diluted with 7000 times its volume of water. 
With gold it is attacked by an acid diluted with 5000 parts of water ; 
copper requires an acid diluted with 4000 volumes, silver 3500 
volumes, tin 1500 volumes, antimony 700 volumes, bismuth 500 
volumes, and lead 400 volumes. The action is irregular with mercury, 
the spot gradually enlarging, and the zinc being dissolved only at the 
edges of the spot. The arsenites, arsenates, and antimonates also 
give spots which promote the solntion of the zinc, but the action is less 
energetic. Deposits of cobalt, nickel, and iron, on the contrary, are 
comparable with those of platinum in their action, indeed cobalt causes 
the solution of the zinc by sulphuric acid diluted with 10,000 times its 
volume of water. 

The author also finds that salts of the same base, but with different 
acids, yield deposits which do not behave in the same way, the chlo- 
rides giving deposits which are move active than those produced by 
the sulphates, which in their turn excel those of the corresponding 
nitrates. Moreover, salts rendered slightly alkaline by the addition of 
ammonia give a more active deposit than the salts themselves; 
ferrous sulphate, for instance, produces no deposit by itself, but on 
adding ammonia a very active one is formed. Zinc thus covered with 
a metallic deposit is also readily attacked by alkalis. The author is of 
opinion that these phenomena cannot be attributed to the action of 
electricity alone ; but that they are partly due to the rugosity of the 
zinc, produced by the action of the salt. 

The reactions above described may be applied to a new kind of 
heliography. 

1. If a photographic picture be laid on a plate of zinc, the metallic 
silver hy which the picture is produced will be transferred to the plate, 
forming a metallic deposit, which will facilitate the attack of the zinc 
by an acidulated liquid. The author has employed potassium cyanide 
for this purpose, although it presents certain inconveniences. 2. The 
second process, so far as the necessary preliminary operations are con- 
cerned, is founded on the property possessed by certain varnishes 
employed in the carbon photographic process, of drying up in sun- 
sliino, or again, of remaining dry in the dark and becoming pitchy on 
exposure to light. These varnishes being applied on the paper, the 
parts which remain or become moist after exposure to light behiud a 
positive or negative photograph, are alone capable of retaining the 
active powders, which are applied to the surface hy means of a brush. 

0. E. G. 
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Mineralogical Chemistry. 

The Corondum of North Carolina^ Georgia, and Montana, 
and the Minerals accompanying it. By L. Smith 
(Oompt. rend., Ixxvii, 357 — 369 ; 439 — 442). 

The corundum of North Carolina (XJ.S.) appears in the form of blue, 
gi‘een, grey, pink, mby-colonred, or white masses, sometimes weighing 
300—400 kilograms. Some specimens show a cleavage plane, and 
some have a hexagonal prismatic form. The gang no is either chryso- 
Kte or serpentine. The former occurs in a system of veins extending 
for 190 miles. Their course for 130 miles lies along the north-west 
side of the Blue Mountains, at a mean distance of ten miles from the 
summit, from Alitchell County to Macon County. They then make a 
curve round the source of the Little Tennessee, and run towards the 
north-west for ten miles, after which they follow the line of Iho Blue 
Mountains. The serpentine appears at intervals along tbe whole of 
this line. From Mitchell to Macon it is always found inclosed in gneiss 
containing rose-gamet, kyanite, and pyrites. After the above-named 
curve it is found in both gneii>s and hoinblonde. From Buck’s Creek 
to the south-west the latter occurs in very large masses, in which 
albite replaces the ordinary feldspar. Associated with the serpentine 
are chalcedony, magnetic oxide, chrome-iron, spinelle, rntilo, chro- 
mite, chlorite, talc, steatite, anthophyllite, tourmaline, emoryllite, 
epidote, zoisist, albite, asbestos, picrolite, aciinolite, and tremo- 
lite. The corundum occurs sometimes in ripidolit© in the fissures of 
the serpentine, sometimes, as at Buck’vS Creek, in chlorite, except the 
red variety which is found in zoisist. The chrysolite of North Caro- 
lina holds an analogous position to that of the calcareous rock of Asia 
Minor wliich forms tlie gangne of emeiy in that ingion. Q'lic adjacent 
rocks in each of the localities show the formations to be of tlie same 
geological age, and contemporaneous with the formation in Ohesior 
(Mass.). Each locality has, however, its special cl laract eristic. In 
Asia Minor the emery is associated wdth but a small (quantity of black 
tourmaline. Diaspore is also rai*e, hut whcji it does occur it is found 
in most peifcct ciystals. The emery of Naxos and Nicaria is accom- 
panied by black tourmaline in abundance. The rook contaiiiiiig the 
corundnm of Chester is composed of talc and saponito with homblentlc- 
gneiss. It is accompanied by magnetic oxide and tounnalino in 
abundance. 

In tbe second note on the snlgect, it is stated that Prof. Shepard is 
in possession of two crystals of comndum, each wcigliing 1 60 kilo- 
grams. One of these is red on the surface and bluish-gi*ey in the 
interior. Its form is that of a hexagonal prism whose summit is ter- 
minated by a rather uneven hexagonal plane. The socond crystal is 
greyish-bine, with a pale sapphire colour near the angles. Its form is 
that of a regular hexagonal prism, vrell defined at one end only. Some 
of the lateinl faces arc coated with pearly margarite. Crystals smaller 
than the above are often ti*ansparcnt at the ends. Some of the minerals 
accompanying corundum in this locality have been newly examined. 
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^ Diaspore is not associated with corandtun in ITorth CaTolina. Ohlo- 
nte is found in several varieties, differing somewhat in composition. 
Two specimens, (1) in large plates, (2) a friable variety contained : — 

SiOj. AljOo. Fe> 03 . MgO. HgO. 

(1.) 27-00 21*60 16-63 22*00 12-30 = 99-53 

(2.) 29-15 10*50 23*50 25*44 10*04 = 98*63 

Margarite (emeryllite), which accompanies emery in Asia Minor, and the 
presence of which in Chester led to the discovery there of that mineral, 
abounds in ISTorth Carolina. Its composition is — 

SiOg. AL2O3. CaO. NajO. H3O. 

32*41 51*31 10-98 2*43 2-13 == 99*26 


The following results were obtained in analysing, (1) a green, (2) a 
black variety of zoisist. The numbers are put in comparison with (3) 
the composition of zoisist from the Lake of Geneva : — 



SiO>. 


5*620 J* 

CaO. 

MgO. 

NaA 

Cr^Oi, 

H2O. 


1 

15*70 

24*01 


13*41. 

8*03 1 

2 91 

0 52 


99*77 

2 

45*90 

13 *34 


12 *20 

12 *53 1 

3*39 

? 

0*66 

» 99-48 

3 

43*59 

27-73 


21 00 

2*40 

3*08 

? 

? i 

=* 100*40 


Andesite, which occurs in a granular state, gave the following numbers 
on analysis : — 

SiOj. ALjOs* OaO. £*6303. 

64*12 24*20 9-28 2*80 0*14 = 100*54 

A large quantity of the more perfect small pieces of blue or ruby- 
colourcd corundum arc cut, polished, and sold as precious stones. 
Pebbles of greenish corundum, i*csembling those found in the East in 
the neighbourhood of rubies, have been found in large quantities on 
the sand banks near the source of the Missouri, which are being 
worked for gold. 

B. J. G. 


A Compact Anglesite from Arizona (U.S.). By G. J. Brush 
(Ainer. Jour. Sci. [3], v, 421). 

This mineral is associated with galena in the Castle Dome district. 
The unoxidised galena sometimes forms a nucleus, hut in other cases it 
has entirely disappeared, the anglesite being arranged in continuous 
elliptical or circular bands similar to those sometimes seen in agate. 
The transition in colour, due to the progressive oxidation, from the 
central black galena to the greyish- white or colourless and transparent 
anglesite, is often very gi'adual. The sp. gr. of the light variety is 
about 6, while in some of the dark varieties it is 6*44. Hardness = 3. 
Analysis showed that a specimen might he dark and yet contain but 
0*2 per cent, less lead sulphate than the light variety, the mean amount 
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bemg 98*83 per cent. The difference in colonr is caused by the re- 
maining one per cent., which in the dark specimens is almost entirely 
made up of lead sulphide, while in the light variety it is chiefly clay. 
The anglesite contains only half as much silver as the galena. 


Calcinm Borate &om Oregon (U.S.). By A. W. Ohastj 

(Amor. Jour. Soi. [3], v, 287 — 290). 

This mineral occurs on the Lone Ranch farm, in the maritime county 
of Curry, the northern boundary of California. The country in the 
vicinity is a succession of terraces, the top layers of which are taleose 
slate, and serpentine. Purther inland is a high range of mountains, 
one peak of which, called Red Moantain, situated five miles from the 
sea, is at the head of the stream on the banks of which the borate was 
found. The outcrop was first observed at a point 500 yards from the 
sea, and close to a crater-like formation. Being an excellent material 
for polihhing silver, the mineral is being extracted in lai^e quantities. 
The main vein of borate was met with in a bed of blue steatitic rock, 
near its junction with overlying slate. It was in the form of pounded 
masses with corrugated sides and depressed tops. These were of a 
pretty uniform size, and weighed about 200 pounds each. They were 
arranged in a continuous line. These masses are very pure. Then* 
colour is milk-wMte, and they have a greasy feel. The following is 
the analysis of (I), the hard borate in veins ; (II) the softer kind in 
boulders : — 

HsO. GaO. Chlorides. Alkalis. B3O3. 

I. 25*00 29*80 9 trace 45*20 = 100*00 

11. 22*75 29*96 trace 0*25 47*04 = 100*00 

The mineral is, therefore, a hydrated calcium borate. Its appearance 
does not coiacide with that of any variety described by Dana. It is 
probable that the boric acid was evolved, in the form of vapour, from 
a hot spring ; that it then passed thx*ough a layer of calcium carbonate ; 
and, holding the carbonate in suspension, it penetrated the liquid mud 
which ultimately formed the stratum of clay. As the mud cooled, it 
pressed the borate into such shapes as those in which it is found, the 
vapours that escaped being retained in the fissures of the slate and 
forming the present veins. 

B. J. G. 


Ejemlfizij a New Mineral from Bamle in Norway. 

By F. V. Kobell (J. pr. Ohem. [2], vii, 272 — ^275). 

Tjttis mineral occurs massive, with imperfect cleavage m two directions 
nearly at light angles to one another. Fracture uneven and splintery, 
liustre fatty. Colour pale red ; translucent in thin fragments. Specific 
gravity 3*15. Hardness 4 — 6 . Exhibits weak white phosphorescence 
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on warming. Fusibility about 8 ; melts with some intumescence to a 
blistoTed enamel. Easily soluble in hot concentrated hydrochloric 
acid; somewhat less easily in nitric acid. With sulphuric acid it 
evolves hydrofluoric acid, while calcium sulphate separates. The result 
of analysis was : — 

PA- MgO. Cj. 0 . ^Ta^O. FI. SiO^. AlA- 

42*22 37*00 7*56 1*56 4*78 1*50 6*40 = 100 02 

with traces of potassium, iron, and sulphuric acid. 

When the non-essential constituents are deducted, this composition 
corresponds with the formula 2Mg3(P04)3 -f- OaFh, a small portion of 
the calcium being replaced by sodium. 

Kjerulfin differs &om wagnerite, which it resembles in many re- 
spects, by containing less fluorine and sodium, and more calcium, so 
that its solution in hydrochloric acid gives a precipitate with sulphuric 
acid, which is not the case with wagnerite. 

M. J. S. 


Wagnerite. By F. v. Kobell (J. pr. Ohem. [2], vii, 275 — 278). 

The analyses of this mineral by Fuchs and Rammelsberg agree best 
with the formula Hga (P04)a + MgFla. A specimen from Radelgraben 
near Werfen in Saltzburg has been examined by v. Kobell. It occurred 
in closely packed pamllel prisma, with deep vertical striation. The 
prismatic angle measured 120®--*- 121®. Cleavage imperfect. 

The fdsibfliiy was about 3*5, or rather lower than stated by Fuchs : 
this might perhaps be due to a somewhat larger amount of iron. It 
was solnble, though slowly, in hydrochloric, nitric, and sulphuric adds. 
The analysis gave — 

P3O5. hlgO. OsiO. !K’qL2^ 

40*30 32*78 2*24 5*12 8*00 1*11 10*00 0*50 = 100*05 

flrom which the composition of the essential portion of the mineral 
would appear to be 2Mg3(P04)2 + | Oa j double atom, 5fa = 

46, replacing Oa isomorphously. 

The presence of the mkalis appears to have been overlooked by both 
Fnchs and Hammelsberg. 

M. J. S. 


Hygrophilite, a New Mineral of the Finite Group, 

By H. Laspetees (J. pr. Chem. [2], vii, 278 — ^294). 

A MiEEEAL occurring in the sandstones of Halle on the Saalo, and 
found principally in the workings of the royal coal mine of Wettin- 
Thongh presenting points of similarity to many known species, it yet 
diffei's in some respects from all. It occurs in small, irregular, isolated 
nodules 6r Veins of a dull greenish colour, much resembling litho- 
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marge. It is not however amoi^lioTis, but exhibits a microscopic 
cryptocry sta nine scaly structure. The individual scales exhibit a dis- 
tinct cleavage parallel to their planes. They also show double polarisa- 
tion, and give interference colours which change as the analyser is 
rotated. When highly magnified, the body of the substance appeal's 
homogeneous, colourless and transparent, but filled with innumer- 
able spherical vesicles, each of which is covered with a greonibh 
skin. A few microscopic crystals of pyrites weio the only impurity 
obsei'vable. The mineral in mass is iranslncent at the edges only ; its 
lustre and streak are fatty, like those of talc ; its Iractni-e even and 
finely sphntery; its general structure schistose; hardness 2 — 2'5 ; 
specific gravity 2*67. It feels greasy and adheres strongly to moist 
bodies- On heating, it decrepitates and gives oft* much water ; if gently 
ignited it blackens, but vdihont becoming much harder ; strong igni- 
tion changes its colour to a pale red or yellow, and increases its hard- 
ness to 4 — 5. It is rather less fusible than natrolite, and gives a 
blistered enamel. Placed in contact with water it rapidly exfoliates, 
with evolution of gas, to a soft whitish mud. In no other liquid, 
except ammonia, does this take place. Strong ignition deprives it of 
this property. 

Its most remarkable character is its hygroscopic power. The air- 
dried powder already contains 9 per cent, of water, of which it loses 
1*85 per cent, over calcium chloride, 4| per cent, at about BOO^, and 
the whole on strong ignition. After drying at 300^^, it is capable of 
absorbing gradnaJfy, during about 30 days, 22*8 per cent, of water 
when placed in air satui’ated with aqueous vapour at about 16®. At 
the same time it expands consi<lerably, but without altering its appear- 
ance under the microscope. The satmated substance parts with its 
water with great facility when placed over calcium chloride, and 
appears to lose about 1*4 per cent, more than could he removed by the 
same method from the air-diied powder. After being pai'tially 
sintered by strong ignition, it absorbed only about 2 per cent, of water 
during 18 days’ exposure to damp air. 

The mineral is completely decomposed by hot hydrochloric acid, with 
sepainition of ftocculent silica. In boHing potash it is all dissolved 
except the trace of pyrites. 

Two analyses of the air-dried substance, one made on the solution 
obtained by imperfect decomposition with hydrochloric acid, and the 
other by msion with alkaline carbonate, agreed well, showing that the 
mineral is homogeneous. 

The mean results gave — 

Si- Al. Fe. Ca. Mg. K. Na. H. O. 

22*60 17-06 2*54 *82 1*03 4*71 1*01 1*05 1*90 = 102*67 

which leads to a rather complicated formula corresponding only 
approximately with — 

2CE0.Si03) + 3(Als03.2Si02) + 6H,0; 

but if the sum of the bases be calculated into their hydrogen equivalent 
it win be seen that the composition may be referred with great exact- 
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ness to the hydrated silicic acid, HiSiOi, the difference amounting to 
only 0*208 per cent, of water in excess. The chief difficulty is that, to 
obtain this formula, the 9 per cent, of water in the air-dided substance, 
more fhaTi a third of which is lost in dry air, must be taken into 
account. The author, however, considers that this is no hindrance to 
the view he proposes, especially since many substances, silicic hydrate 
amount them, lose their so-called water of constitution under similar 
circumstances. 

The characters which distinguish hygrophilite from all other 
minerals are — 1st. Its complete solubility in potash ; 2nd. Its solubility 
in hydrochloric acid ; 3rd. Its behaviour with water and moist air ; 
4th. Its low specific gravity, the only other mineral of a similar specific 
gravity being Jdlinite, which is much harder and insoluble in hydro- 
chloric acid, &c. 

M. J. S. 


Fibrous Quartz from South Africa^ a Pseudomorph after 
Crocidolite. By F. Wibel (Jahrbuoh f. Mineralogie, 1873, 
367--380). 

The brown fibrous quartz from the Orange Biver, analysed by Klaproth, 
is a mixture of pure white fibrous quartz with gothite (Fe 30 s.H 20 ), 
which may be dissolved out by hydrochloric acid. Blue fibrous quartz 
is essentially a mixture of white fibrous quartiZ with crocidolite. Both 
varieties are pseudomorpbs after crocidolite, the brown being the pro- 
duct of a slow and complete transformation, the blue of an incomplete 
and rapid transformation. The amount of alteration in each case is 
shown by the following analyses : — 



Asbestos-like 
crocidolite, from the 
Cape. 

Stromeyer. 

Brown fibrous quartz. 
F. WibeL 

Blue fibrous quartz. 

F. WibeL 

SiOa 

50*81 

6? -46 

97-27 

FeO 

33 *88* 

FcaOs 87-50 

FeO 1 *67 

HnO 

0-17 

— 

— 

MgO 

2*32 

— 

— 

CaO 

0*02 

— 

0*15 

KttsO 

7*03 

— 

0*15 

HaO 

5*58 

5*15 

0*76 


99*81 

100 -17 

100*00 


In the formation of the brown fibrous quartz, the decomposition of 
the crocidolite mass appears to have been accompanied by an almost 
simultaneous washing out of the soda, magnesia, &c., and by an 
oxidation and hydration of the ferrous oxide. The 33*88 p. e. FeO of 
the original crocidolite is exactly equivalent to the 37*1)6 p. c. PegOs 
of the brown fibrous quartz. This shows that no iron has been carried 
away by the decomposing liquid, the whole of it having been oxidised 

* Squinilent to 37*62 FejOs. 

4 N 
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in situ, and deposited as gothite, Fea 08 .H 20 ; and consequently that the 
circnlation of the decomposing liquid and of the products of decom- 
position must have been very slow. 

This slow decomposition, indeed, has enabled the delicate fibres of 
crocidolite, while undergoing so complete a change of composition, to 
retain their form instead of being converted into a dense structureless 
mass of quartz. On the other hand, in the more rapid action which 
has produced the blue fibrous quartz, nearly all the ferrous oxide has 
been carried away, together with the other monoxides, leaving quartz 
together with about 2*5 p. c. of unaltered crocidolite. 

These conclusions are confirmed by the microscopic examination of 
thin sections of the two varieties. The brown variety exhibits, both in 
longitudinal and in transverse sections a complete and tolerably 
uniform impregnation with ferric hydiate, each mdividual fibre appear- 
ing more or less brown. In the blue mineral, on the other hand, a 
longitudinal section exhibits a white homogeneous matrix traversed by 
blue or sometimes brownish fibres, with sharp edges, running parallel 
to one another at vanriious distances, and of various diameters ; and in 
accordance with this, the transverse section appears as a snow-white 
substance dotted with dark points. Under the polarising microscope, 
the white mass exhibits double refraction with brilHant play of 
colours. 

The blue quartzes which accompany crocidolite in a few other loca- 
lities (Golling in Salzburg, Budka in Moravia, &c.), must also be re- 
garded not as primary quartzes colomred by crocidoHte, but likewise as 
secondary products resulting from an incomplete but very rapid de- 
composition of that mineral. The same is true with regard to the blue 
iron ore of Klaproth. Quartz, indeed, in spite of its piismatio habit, 
appears to be incapable of onffinaUy assuming the fibrous form of 
aggregation. 

H. W. 

Nefediewite; a New Mineral. ByP. Pusieewsky 
(Jahrbuch f. MineraJogie, 1873, 420). 

This amorphous mineral, very mnch like lithomarge, occurs, together 
with fluorspar, in the limestone of Nertschiusk. Hardness = 1 * 5 . 
Sp. gr. = 2*335 at 18®, Fracture, conchoidal ; colour, white, inclining 
to rose-red 5 opaque, but translucent on the edges ; somewhat unctuous 
to the touch. Water dissolves 0*2 p. c. of it, the mmeral crumbling to 
pieces, aud the solution exhibiting an alkaline reaction. Over sulphuric 
acid, it gives off water (11*13 p. c. in 22 days), and the dried mineral 
absorbs water again from the air. It loses 19*13 p. c. of its weight at 
250°, and 4*73 p. c. more when heated to fusion. It is scarcely soluble 
in adds. The analyses give very discordant results, but the mean 
numbcDPs agree most nearly with the formula. H^gAIgShOn, or 
3H20.Mg0.Al308.5Si0a. 5 » 


H. W. 
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Analysis of Andesite from Csibles in the Gutin Range of 
Nc34rth Trazisylvanla. By G. Tgheemak (Min. Mittheil., 1872, 
iv,261). 

This rock belongs to the angitic andesites ; it contains large lameHas 
of plagioclase and small light green prisms of diallogite, imbedded in 
a dense, greyish-green ground mass. Sp. gr. = 2*773. Analysis 
gave — 

SiOjs. AhOg. Fe^Og. FeO. MnO. MgO, CaO. E2O. Na^O. H3O. OOg. 

56-56 21*67 2-^ 2*57 tiace 2*12 8 52 2*10 2 53 1*14 0 37 » 09 99 

H. W. 


Wolynite. By J. Muschkbtow 
(J ahrbnch f. Mineralogie, 1873, 422). 

This name is given to a porphyritic rock first observed by Ossowsky 
near the village of Michailowka, on the shore of the Grrosdowitz in 
Volynia. It consists essentially of a dark-colonred to black hornblende 
and a triclinic felspar, with magnetic iron ore and iron pyrites as 
secondary constitnents. Its porphyritic character is determined by the 
felspar. The hornblende occurs in irregular groups of needle-shaped 
crystals, distinctly cleavable in the longitudinal direction. The felspar 
gave the oxygen ratio — 

SiOg : KaOs : (R",R'a)0 = 1 : 2*61 : 7*29, 

which, taking into consideration the partially decomposed state of the 
mineral, points distinctly to oligoclase. This felspar exhibits peculiar 
aggregations similar to those of spherical diorite (Kugel-diorite), hut 
more ellipsoidal. 

Muschtekow regards this rock as belonging to the porphyrite family, 
and observes that the name wohjnite should be retained only in case of 
the spheroidal arrangement of the felspar proving to be characteristio 
of it; in the contraiy case iliis name should be discarded, and the rock 
regarded as porphyrite. 

H. W. 


The Basalt and Hydrotachylyte of Rossdorf^ Darmstadt. 

By Th. Peteesen (J. pr. Chem. [2], vii, 152 — 158). 

This basalt is interesting from the number of minerals occurring in 
it. It contains, amongst others, angite, olivine, nephelin, titamferons 
iron, apatite, a plagioclastio felspar, lencite, mica, &o. Calcium carbo- 
nate is also found in it, and it includes especially obsidian-like taohy- 
lyte and hydrotachylyte. 

Among the products of its decomposition are osteolite and zeolites. 
Analyses are given of tachylyte, tachylytic glass, and hydro- 
taehyljie. 

G. T. A 


4 H 2 



1212 


ABSTRACTS OF CHEB0OAL PAPERS. 


Analyses of the Gases evolved from the Volcano of Nisiros. 

By H. Go BCE IX (Gompt. rend., Ixxvii, 597 — 601). 

The gases collected during March, 1873, from the fumeroles in the 
crater had the following composition : — 


Hydrogen sulphide • . 

Carbon dioxide 

Oxygen 

Eesidue 


a. 


5. 


e. 


d. 

65-0 

74-0 


?4-0 

717 

70-0 

8-6 

30-0 

21-6 

18-0 

21-G 

240 

25-3 

90-2 

0-4 

0-4 

0-4 

0-4 

0-4 

0-4 

— 

4-6 

4*0 

4-G 

37 

3-9 

3-8 

1-2 


a was from the older group of fumeroles : the residue was incom- 
bustible. h and c were from two apertures in the more recent group, 
the analyses being made at intervals of three days : the residue was 
combustible, d was from a solfatara in the island of Cos : the residue 
consisted of nitrogen. 

The fumeroles are surrounded by deposits of sulphur, and the soil is 
impregnated with sulphuric add. 

Since March the volcano has entered into eruption. 

M. J. S. 


On the Gases from the Springs at Inselbad (Paderbom)^ and 
their Application to Inhalation. By B. v. Meter (J. pr. 
Ohem. [2], vii, 181--190), 

There are two springs from vhich gases are given out; one of these, 
the Badeqnelle, is unenclosed. Two analyses of the gases from it gave 
the following results : — 


CO 2 ...... rei 1-48 

O 7-33 7*38 

H 91-06 91-14 


100 00 100-00 

The other spring, the Hauptquelle, from which the gases for inhala- 
tion are obtained, is carefully closed in. The temperature of the water 
is 17*5° — 18°, that of the air at the time being 7*5°. It contains more 
carbonic acid than the Badeqnelle. 

Analyses of specimens of air taken from the room used for inhala- 
tion at intervals during a period of 70 minutes give results which 
differ but very slightly in percentage composition from atmospheric air. 
The medicinal properties of the air may be due to its excessive damp- 
ness, or to the small quantity of salts contained in it. The origin of 
the gases is explained on the supposition of Bischof, that atmospheric 
air, passing down through the deeply fissured chalk-marl, and in contact 
with carbonaceous matter, is robbed to a great extent of its oxygen. 
The carbon dioxide produced' is partly dissolved in the water of the 
spring and partly escapes among the free gases. 


G. T. A. 
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Analysis of the Carlsqnelle at Heixnstedt. By R. Pebsbnitjs 
(J. pr. Chem. [2], ra, 191—199). 

The water of this spring, which has been known since the middle of 
the eighteenth centnry, appears in the well itself somewhat turbid, 
owing to the ochry floccnli suspended in it. If a glassful is taken out, 
it IS at first quite clear, but soon becomes opalescent fSpom the oxidising 
action of the air upon the dissolved ferrous carbonate. 

The taste of the water is mildly ferruginous. At first there is no 
smell, but if a flask half filled be shaken up, a slight odour of sulphu- 
retted hydrogen is perceptible. 

The tempeiature of the spring, October 11, 1872, was 15°, that of 
the air being 11®. The specific gravity of the water at 20® is 
1*0000381, and the quantity yielded by the spring is 10 litres in a minute. 

The quantitative composition is as follows, the cai-bonates being 
calculated as simple carbonates : — 


In 1,000 parts by 


V eight, 

Sodium chloride 0*026189 

Sodium nitrate 0*003126 

Ammonium nitrate 0*000598 

Potassium nitrate 0*011244 

Potassium sulphate 0*004740 

Calcium sulphate 0*017850 

Basic calcium phosphate 0*000679 

Aluminium phosphate 0*000021 

Barium sulphate (traces of strontium) 0*000143 

Calcium carbonate 0*006650 

Magnesium carbonate 0*007440 

Perrons carbonate 0*018558 

Manganous carbonate 0*00j0251 

Silimc acid 0*009188 

Resinous organic matter. 0*000889 

Humns-like „ 0*003451 


Total of solid constituents 

Carbon dioxide, combined with carbonates 

as bicarbonate 

Carbon dioxide, perfectly free 

Snlphuretted hydrogen, traces 

Nitrogen, small quantity * 


0*110002 

0*013956 

0*083968 


Total of all constituents 0*207926 

A second analysis follows with the carbonates calculated 8*8 anhy- 
drous bicarbonates. In other respects it is the same as the above. 

The action of the spring is due to the dissolved ferrous carhonate, 
which it contains, compai'ed with other chalybeate springs in moderate 
quantity ; but, owing to the very small amount of free carbonic acid 
and dissolv^ salts of the alkalis and alkaline caiths, the action of the 
iron is not inteifered with, as in the case of other springs of a similai* 
nature. 


G. T. A. 
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Analysis of Eiver Mud. 

By Pott (Landw. Vei*sriclis-stationcii, xvi, 19C — ^198). 

Thu dried mud of a Kttle river near AacHen had the following com- 


position: — 

Water 8-60 

Oombustihle matter (containing 

nitrogen *408) 9*18 

Ash 82*22 

100 00 

Concentrated hydrochloric acid dissolved from 100 parts of the 
mud: — 

OaO. MgO. K^O. Na20. PsO^. SO^. SiO^. 

•658 -153 *226 *076 *366 *509 *094 

R. W. 


Organic Chemistry. 

Action of Platinum and Palladium on Hydrocarbons. 

By J. J. CoQXJiLiiiOH (Compt. rend., Ixxvii, 444 — 44*6). 

The action of platinum made red-hot and plunged into the vapours of 
alcohols and ethers, which then keep np the incandescence, is believed 
by the author to eirtend to all hydrocarbons, volatile oils, bodies similar 
to aniline, &c , but not to the fised oils, or sulphuretted essential oils. 
The products of the imperfect combustion have been, in every case yet 
examined, the aldehyde or acid, or both, analogous to the substance 
experimented upon. The apparatus employed was modified in different 
cases, but it consisted essen^ally of a tube containing tLe incandescent 
platinum wire, through which was passed a mixture of air and the 
vapour, the products being collected m a condenser connected with an 
aspirator. Toluene treated in this manner yielded hitter almond-oil, 
wMch, on exposure to air, was converted into benzoic acid. Marsh-gas 
did not mamtain the incandescence unless the wire was heated by tho 
pile till the action had fairly commenced. Davy fonnd, it is true, that 
the wire suspended above the flame of his safety-lamp remaiaed red 
hot after an explosion of marsh-gas, but it is believed that this was 
due to the presence of other hydrocarbons. The product of the reaction 
started by the pile is formic acid; no aldehyde could be obtaaned. 
Ethylene-vapour, if allowed to pass very slowly ovei* the platinum, 
keeps the latter red-hot without an explosion taking place, acetic acid 
being formed. Many other metals act in the same way as platinum, 
but on account of their melting when heated in a flame, the experi- 
ment is difS.cult to make. Palladium is a better agent in partial oxida- 
tion than even platinnm. Marsh-gas keeps red-hot without the aid 
of the pH©. It is also safer than platinum ; no instance occurred of its 
causiag ethylene to explode. Other peculiarities of this metal are that 
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it becomes wrinkled on tbe surface, is rendered brittle, and diminishes 
in weight, after a few days’ employment in the above experiments. 

B. J. G. 


A New Hydrocarbon from Vegetable Pats. 

By J. Konig and J. Kibsow (Dent. Ohem. Ges. Ber., vi, 500). 

a foimer communication the authors have shown that the fat- waxes 
from various kinds of hay and straw contain larger pei*centages of 
carbon than those possessed by the highest known fatty ether, viz., 
myricyl melissate, O60H120O2 ; they now find that these substances are 
mixtures of cJiolesteriii and a new hydrocarbon, giving on analysis — 

Carbon 84*9G Hydrogen 15*28, 

agreeing best with the formula, O20H425 but not improbably consisting of 
ceroiene, C;j7H54. The hydrocarbon was isolated by treating the_ crude 
fat wax with benzoic acid in a sealed tube for 18 hours at 200°, 
whereby cholesteiyl benzoate was formed insoluble in warm alcohol, tho 
filtrate depositing flakes on cooling ; these were dried in contact with 
caustic potash to remove benzoic acid, and the dry mass exhausted 
with ether : the hydrocarbon thus dissolved out melted at G5® — 66®, and 
solidified at 65 8" — 65° ; but this product was possibly not perfectly 
pure, retaining a trace of cholesterin. 

0. R. A. W. 


DipropazgyL By L. Henbt (Dent. Ohem. Ges. Ber.,vi, 955 — ^963). 

When diallyl tetrabromide is distilled with a large excess of caustic 
potash or soda, it loses two molecules of hydrobromic acid, and dihro- 
modiaUyl, 06HbBr2, is formed, some of which, by the further loss of 
hydrobromic acid, is conveited into dipropargyl. Dibromodiallyl is a 
limpid liquid, possessing a bitter and pungent taste, and peculiar smell. 
It has the spec. grav. 1*656, and boils at 205° — 210°. It combines 
most readily with bromine, and, when heated with a solution of caustic 
potash in absolute alcohol, is converted into thfroparyi/l or diallyl myl^ 
OoHib. This isomeride of benzene is a mobile, limpid liquid, having a 
high refractive index, and an odour like that of propargyl ether, but 
more intense and penetiuling. It boils at about 85 , has at 18° the 
spec. grav. 0*81, and burns with a luminous and smoky flame. It is 
easily distinguished from benzene by its pi*operty of combining with 
explosive violence with bromine, forming the tetabromide, OeHsBiVi, 
a viscid liquid, having a faint smell and bitter taste. It has at 
19° the spec. grav. 2*460, and when heated it gives off hydrobromic 
acid, and leaves a carbonaceous residue. It combines in the dark 
with more bromine, forming probably the octobromide, OeHsBrg. 
Dipropai*gyl gives, with an ammoniacal solution of cuprous chloride, a 
greenisb-yellow precipitate, which, when dried over sulphuric acid, or 
at 90° — 100°, has the composition OeHiOuj 4- 2H2O. It explodes at 
about 100°, and when touched with a flame, burns with a scintillant 
green flame. The silver-compound, ObHiAg^ + 2H2O, is obtained as an 
amorphous white precipitate, by adding the hydrocarbon to an aqueous 
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solution of silver nitrate ; in the light it soon becomes pink, and then 
black. It explodes below 100°, leaving a residue of carbon and silver. 
The constitution of dipropargyl or diallylenyl may be expressed by the 
formula, OH — C — OH3 — OH2 — 0 — CH2, which explains why it forms 
compounds containing two equivalents of a metal, while in allylene, 
CH — C — CH,, only one atom of hydrogen can be replaced. In a 
fonner communication the author pointed out that the propargyl-com- 
pounds boil 18° — ^20° higher than the corresponding allyl-compounds ; 
dipropargyl ought, therefore, to boil at about 95° — 100°, hut it boils at 
85 . Diallyl makes, however, a similar exception, for while the allyl- 
compounds boil at the same temperature as the normal propyl-com- 
pounds, the hydrocarbon boils at the same temperature as di-isopropyl, 
or 10° lower than normal dipropyl. 

C. S. 


Action of Ethyl Chloride on Snlphtiric Anhydride. 

By Th. v. Pbbgold (Dent. Chem. Ges. Ber, vi, 502). 

The author has already shown that the chief product of this action is 
chloro-suJ;p7iurie ether^ 0aH5.0.S02.Cll ; he now finds that simultaneously 
there are produced substances which, by the action of water, give rise 
to isethionic and chloriaethionic adds, separable by treating the mixed 
solution of these barium salts with alcohol, whereby barium cblorisethio- 
nate, Ba(C2H4ClS03)3.2H20, crystallises out on standing: whence he 
infers that, simultaneously with chlorosulphuric ether, there are pro- 

f Cl 

duced two bodies isomeric therewith, namely, CaH^ < gQ and 
f OH 

CjHt < gQ Qj ; the production of the latter, however, is uncertain, as 
the isethionic acid oblained from the bye-prodnets might be obtained, not 
from the body, OaBE* | qj* by the action of water, but fi^om the 
r Cl 

body, C2H4 I gQ^ laj the action of the carbonate employed to 

neutralize the mixed adds ; or it might result from the further action of 
sulphuric anhydride on chlorosulphuTic ether, the author finding ise- 
thionic add to be actually producible m this way. 

The substance termed cblorosnlplmric ether is found to be identical 
with the product of the action of phosphorus pentachloride on potassinm 
ethylsulphate ; WilJm has also Ibund, in the author’s laboratory, that 
the same body is produced by the action of faming sulphnnc acid on 
chlorocarbonic ether. Under a pressure of six lines, the ether distils 
almost perfectly at 80° — ^96°. 

Ammonia acts violently on chlorosulphuric ether, apparently forming 
onmionium chloride and ethyl sulpiiamate, ; the latter, 

however, was not obtained pure. Tolnidine does not give a better 
result. Phenol gives rise to a clear liquid, which evolves etliyl chloride 
and hydrogen chloride at 60°, forming products not yet investigated. 

0. B. A. W. 
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Monochloracetal. By B. Pateji^io and G. Mazzaka 
(Gazzetta cliimica italiana,, iii, 2o4 — 256). 

This csompound, wliicli Lieben obtained in 1838 among the products of 
tbe action of chlorine on aqueous alcohol, and afterwards (1864) in a 
purer state by the action of sodium ethylate on dichlorethyl oxide, 
may be prepared more easily and in considerable quantity by treating 
this ether with absolute alcohol. Por this purpose the portion of the 
product of the action of dry chlorine on anhydrous ether which boils 
between 130® and 150® is mixed with twice its volume of absolute 
alcohol, and boiled for seven or eight hours in a flask with reversed 
condenser. The product is then treated with water; the oil which 
separates is dried over calcium chloride and distilled ; and the distillate 
is twice rectified. 

The product thus obtained is pure monochloracetal, CeHi3C102 = 
03 H 3 C 1 ( 0 C 2 H 6 ) 2 . It is a colouidess, transparent liquid, of agreeable 
odour, sweetish and burning taste. It boils at I56‘8® (corr.), and its 
specific gravity referred to that of water at 4® is 1‘0418 at 0®, 1*041G 
at 26'3®, and 0’9315 at 99’9° It is decomposed by zinc at the boiling 
heat, giving off ethyl chloride, and leaving a mixture of ethyl alcohol 
and unaltered chloracetal. 

Dichlorethyl oxide treated with alcoholic potash, or sodium ethylate 
ill dilute solution, like\\ise yields monochloracetal. H. W. 


Commercial and Pure Isobatyl Alcohol and Isobutyralde- 
hyde. By G. A. Baubaoiia (Dent. Ghem. Ges. Ber., vi, 910—914). 

The commercial isobutyraldehyde which the author used for his 
former experiments was, as he now finds, a mixture containing a large 
quantity of acetone, probably derived firom isopropyl alcohol contained 
in the commercial isobutyl alcohol. 

To prepare pure isobutyl alcohol, the crude compound is converted 
into ihe potassium xanthate, which is three times crystallised from 
alcohol, and then decomposed by dilute sulphuric acid. Tlie pure 
alcohol thus obtained gave on oxidation no acetone, which was shown 
by the fact that on treating the diy compound with chlorine and then 
with water and concenti-ated potash, it was not coloured crimson. 

0. S. 


Constitution of some Glycerin Derivatives. 

By W. Hartee&tein (J. pr. Ohem. [2], vii, 295—318). 

Epicabbhtdrig acid was prepared by the method of Pazschke (J*. jpr. 
Chem. [2], i, 97), strong boiling hydrochloric acid being employed 
instead of sulphuric acid for the decomposition of the epicyanhydrin. 
With the view of ascertaining whether acetyl chloride can attach 

OH 2 .COHO 

itself to epicarbhydrio acid to form the compound OH.COaH^O.O), 

CHaOl 

this acid was heated to 140® with acetyl chloride for several hours. 
No new compound was, however, obtained, and attempts to obtain 
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compoimds of epicarbhydric acid witli acid sodixim salpliite or liydro- 
cWoric acid were equally unsuccessful. Epichlorliydrmic acid was not 
cBanged by treatment with hydrochloric acid and tin, or with sodium 
amalgam, but when it was heated to 160° with strong hydriodic acid, 
it became converted into normal butyric acid. This feet tends to con- 

CHAq 

firm Erlenmeyer’s formula, CH / , for epichlorhydrin. If this for- 

0£r20i 

mula is the true one for epichlorhydrin, we should expect epicarbhydrio 
CH3\q 

acid, OH , to yield the chloride of dichlorbutyric acid on treat- 

CH.CO.OH 


meat with phosphorus chloride, but an experiment in this direction 
did not lead to definite results. Moreover, if we assume that epichlor- 
hydrin has the above constitution, it follows that dicarhhydric acid 

OHi 


should yield a propylene oxide having the constitution CH\q 

G'H.y 


on distillation with lime. On performing the experiment, a gas was 
obtained which was absorbed by hydrochloric acid, with formation of a 
compound having an odour resembling that of camphor. The author 
considers it probable that this gas cjonsists of the body sought, and^ 
Carstanjen intends to continue the investigation of this substance. 

When dichlorbydrin is allowed to dixip on phosphoric anhydride 
contained in a retort, an energetic reaction takes place, on 
cautiously distilling the product, a distillate is obtained which consists 
of dichlorhydrin and a colourless liquid passing over at 109®. It 
bums with a blight smoky flame fringed with green, is insoluble in 
water, miscible with alcohol or ether, and has a specific gravity 
of 1*283 at 17’5°. This substance possesses the composition of an 
alhjlene dicklorule, and it is probably formed as follows: — 


CH,G1 CH,01 

OHHO - H,0 = 0 
OHiOl OHaOl 


When this allylene chloride is exposed to the action of cbloiino, a 
CH,C1 

tetrachloride, CCI 3 , is formed. It is a colourless liquid, having a 
OH, 01 

penetrating odour like that of turpentine and a burning taste. 
Alcohol and ether dissolve it readily, and its specific gravity is 1*503 
at 17*6“. The corresponding dihroinide of alhjleno dichloride is pro- 
duced under analogous circumstances, and forms a colourless, some- 
what viscid liquid, boiling at 212 °, and having an odour and taste like 
that of the tetrachloride. Its specific gravity is 2*083 at 17*5®. 

Sodium acts on the above-mentioned allylene dicliloride, or on its 
solution in benzene, and liberates the corresponding allylene, which 
was found not to precipitate ammoniacal silver solution. This leads 

OH3 

the author to represent this modification of allylene by the formula 0 , 

CH> 



ORGAOTO CHEMISTRY. 


1219 


CHsCl 

and iti tends to support the formula OHHO for dioWorhydrin. 

.CH2CI 

When the ahove-mentioiied allylene is passed into bromine, a solid 
substance, crystallising from it in leaflets, and melting at 195®, is 
formed. This is doubtless a modification of allylene tetrabromide. 

T. B. 


Action of Oxalic Acid on Polyatomic Alcohols. By Lobin 
(C ompt. rend., Ixscvii, 363 — ^365). 

The oxalines (see this Journal [2], xi, 1122) of cthene and octene 
alcohols, of maimite, dnlcite, erythrite, and qnercite have been obtained, 
and oxamide precipitated from them on addilion of ammonia. Neither 
glucose nor sugar of milk forms oxalines. The monatomic alcohols 
appear to be but partially converted into oxalines by oxalic acid, since 
ammonia produces only a slight turbidity in the resulting product. 

B. J. G. 


The Constitation of Snint. By E. Schulze 
(J. pr. Ghem. [2], vii, 163—178). 

The portion of snint which dissolves in alcohol amounts to 10 or 15 
per cent, of the whole, and this portion has been proved to contain 
some of its cholesterin in a free state. 

In a previous paper (p. 513 of this volume) the author alluded to a 
substance formed during the saponification of saint and crystallising 
from acetone or ether in needles, or separating from alcohol in fiocks 
or jelly-like masses. TKis substance, which is isomeric with choles- 
tenn and is called by the author isocliolesierin^ was obtained by digests 
ing its benzoate with alcoholic potash. It separates from absolute 
alcohol in fiocks when the solution is dilute, but a concentrated alco- 
holic solution solidifies to a translucent jelly. When isocholesterin is 
evaporated with nitric acid and afterwards treated with ammonia, it 
gives the same reaction as cholesterin, but when it is treated with 
hydrochloric acid and iron chloride, or sulphuric acid and chloroform, it 
does not react like cholesterin. Isocholostorin, like cholesterin, is 
slightly soluble in cold alcohol, but easily soluble iu hot alcohol or 
ether. Hot acetic acid dissolves it readily, and fiocks of an unstable 
compound of isocholesterin and acetic acid arc deposited on cooling. 
This compound loses its acetic acid on fusion. Isocholesterin mel^ 
at 137° — 138°, and solidifies, on cooling, to a brittle vitreous mass. 
A mixture of cholesterin and isocholesterin melts at a lower tem- 
perature thau either separately; one such mixture melted at 136°, 
I^ocliolestenjl henzoatp has been already alluded to (loe. CLt), It melts 
at 190° — 191°, is very slightly soluble in alcohol, moi’e soluble in hot 
acetone, and still more easily soluble in ether, from which it separates 
in microscopic needles. IsoclioJesieryl acetate was obtained by digesting 
isocholesterin with acetyl chloride until the evolution of hydroclilorio 
ceased, and then heating the mixtiire to 100° in a scaled tube. On re- 
moving the excess of acetyl chloride by evaporation, isocholesteryl 
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acetate was obtained as an amorphous snbstancc, melting below 100°, 
and easily soluble in alcohol, laoclioleateryl stearate was obtained by 
heating isocholesterin with stearic- acid to 200°. The product melted 
at 72°, and separated from ether in microscopic needdes which dis- 
solved to a small extent in hot alcohol and separated from it in flakes. 

Phosphorus pentachloride converts isocholesterin into a yellow 
resinous mass, easily soluble in ether, and slightly soluble in alcohol. 
Analysis led to the formula, 026B[48C1. 

The author's researches show that the portion of suint which does 
not dissolve in alcohol consists of ethers of cholesterin and isocholes- 
terin, and the nature of the acids contained in these ethers will form 
the subject of future investigations. The portion soluble in alcohol 
contains free cholesterin and probably free isocholesterin ; also fatty 
ethers of both these substances. * 

Apparently a third alcohol, less rich in carbon than cholesterin, is 
contiuned in the insoluble poriion of suint, and although all attempts 
to isolate this alcohol were fruitless, the author believes that he has 
distinguished crystals of its benzoate in the mixed benzoates, and as the 
insoluble portion of suint contains only 77*84 per cent, of carbon, while 
cholesterin oleate and stearate require about 81 per cent., it is probable 
that either excess of acid is present, or tliat the mixture contains a 
notable pro]^rtion of the third alcohol. 

That portion of suint which is soluble in water contains, as is well 
known, a considerable proportion of potassium salts, which probably 
arise from the saponiflcation of the cholesterin salts. This perhaps 
accounts for the presence of free cholesterin. T. B. 


Monobromacrylic Acid from jS-Dibrbmopropionic Acid. 

By Rr. Waoxer and B. Tollens (Dent. Chom. Gres. Ber., vi, 512). 

Whex jS-dibromopropionie acid (obtained by addition of bromine to 
allyl alcohol, forming dihi’omopropylic alcohol, and oxidation of the 
latter) is heated with excess of alcoholic caustic potash, it splits up, 
forming potassium bromide and mouobromaciylate, easily separable by 
crystallisation, tbe former being much the most soluble. Prom pure 
potassium monobromacrylate the free acid is obtainable as a crystalline 
mass by souring with sulphuric acid, agitating with ether, and evapo- 
rating the ethereal extract to dryness. It melts at 69° — 70°, and 
decomposes before it reaches the boiling point. The authors attribute 
to this substance the formula — 

GHs 

CBr 

COOH. 

CHsBr 

8-dibromopropionic acid being CHBr , so that there is probably a 

COOH 

parallelism between 

j3-dibromopropionic acid and propylene dibromide, 
o-dibromopropionio add and methyl-bromacetol, 

Bromacrylic acid and bromopropylene. 
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MonobroznacryHc acid combines with bydrobromic acid wben digested 
at 100® with the fuming aqueous acid ; the product is identical in 
fusing point, 63® — 64®, and crystalline form with the original 
0-dibromopropionic acid. 0. R. A. W. 

Electrolysis of Citraconic and Mesaconic Acids. 

By G-. Aaeland (J. pr. Chem. [2], vii, 142 — 146). 

In a former paper the author described the action of the electric current 
on a concentrated solution of potassium itaconate. In the present 
paper the investigation is extended to potassium citraconate and mesa- 
conate. The gases developed at the positive pole only were examined. 
The results were as follows : — 

Potassium itaconate is decomposed, with formation of allylene and 
carbon dioxide. The allylene is not absorbed by a silver solution, but 
completely by bromine. In the residue, acrylic and mesaconic acids 
were detected with certainty. 

Potassium citraconate gives carbon dioxide and an allylene contain- 
ing an atom of hydrogen replaceable by metals. In addition, acrylic 
and mesaconic acids were found with tolerable certainty. Potassium 
mesaconate gives carbon dioxide and allylene, which is precipitated by 
a silver solution. The other products of the decomposition are probably 
acrylic and itaeonic acids. 

The formula of the three aUylenes is not decided, but the one 
obtained from itaeonic acid is not identical either with ordinary allylene 
or with those obtained from citraconic and mesaconic acids. 

a, T. A. 

On Monochloritamalic Acid. By T. Mobawski * 

(J. pr. Chem. [2], vii, 158 — 162). 

The author, at the request of Professor Gottlieb, was induced to 
examine the behaviour of itaeonic acid when treated by the same 
method by which monocldorcitramalic acid is produced fi*om citraconic 
acid. Excess of chlorine was passed into sodium itaconate, hydrochlono 
acid added, and the liquid evaporated to diyness in a retort on the 
water-bath. The residue was treated with ether, and after some diffi- 
culty the acid was obtained from the ethereal extract in the crystalline 
form. 

The composition of monochloritamalic acid is represented by the 
formula OsHtCIOs ; it differs from monochlorciti*amalic acid in forming 
very much smaller crystals, and in giving no crystalline precipitate 
with barium acetate, even when the solution is very concentrated. It 
forms salts with difficulty, chiefly because of its proneness to decom- 
position in the presence of bases. 

G. T. A. 

Action of Phosphoric Chloride on I^TToracemic Acid. By 
G. Bottingeb (Deut. Ohem. Ges. Ber., vi., 893—896). 

When pure pyroracemic add 'is treated with phosphoric chloride, a 
violent reaction takes place ; this was modiffed by external cooling, andl 
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on distniing the product, a liquid passing over between. 56° — 60® 
was obtained. When this fluid was treated with alcohol a liquid 
having the odoxir of acetic ether was produced. In another instance, 
pyroracemic acid was added to phosphoric chloride cooled in a frigo- 
rifle mixture, and after the action had terminated the product was 
treated with alcohol. Under these circumstances ethyl chloride and 
carbonic anhydride were evolved, and on distilling the product acetic 
ether passed over. The residue in the retort was treated with water, 
which cansed the separation of an oil which was fonnd to be the ethyl- 
dichlorpropionate of Olimenko, and ether extracted from the aqueons 
solntion separated fi*om this oil, a small quantity of an acid which was 
perhaps pyroracemic acid or hydrovinic acid. 

Prelim itiary Notice or a New Acid from Pyroracemic Acid . — ^The 
behaviour of pyroracemic acid and of its basic barium salt towards 
water at a temperature of ISO"* has already been studied by the author, 
and he has now investigated the action of water on pyroracemic acid 
partly neutralised with baryta. For this purpose 10 grams of pyrora- 
cemic acid and 6 grams of barium hydrate were heated with water to 
130® for more than six hours. A magma of shining crystals was thus 
obtained, and these crystals were fonnd to consist of an acid slightly 
soluble in water, melting at 133°, and volatilising completely when 
heated on platinum-fdil. Analysis showed it to contain 2 atoms more 
of hydrogen than nvitio acid. The author represents it by the follow- 
ing formula : — 

CHs 

CH 

HO^CHs 


OOOH— 0 O— COOH 


Snlplixiretted Ohloro-carbonic Ethers. By F. Salokoh 
(J. pr. Ghem. [2], vii, 252 — ^258). 

The author first poiuts out the possibility of producing very numerous 
groups of isomerides connected more or less directly with the sulpho- 
carbonates, and differing from one another in the position occupied by 
the sulphur. Three sulphuretted chlorides, for example — 

p/^SOaHs qqOOsHs ngSOgHfi 

OOci 

are derivable from ethylchlorocarbonate, and by replacing the chlorine 
by NH 2 three corresponding amides may be obtained. One of these is 

xantbamide, 

A second, corresponding with the first of the three formulas above 
given has been obtained by the author, and is described further on. 
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The number o£ cases of isomerism among the metallic sulphocarbo- 
nafces would be much greater wei'e it not for the tendency of the sulphur 
to unite with the metal. This isomerism may, however, be studied in 
the ethers containing two different alcohol-radicals, to one or other of 
which the sulphur may be attached. 

The author having already obtained carbonyl-disulpho-diethyl, 
SO IT 

OOgo^^j ^7 action of phosgene on sodium mercapHde, was led to 


expect the formation of an intermediate product by the action of the 
same gas upon mercaptan. This expectation was fulfilled. Mercaptan 
saturated with phosgene slowly evolves hydrochloric acid, and yields 
on distillation a colourless, strongly refractive liquid, which irritates 
the eyes and has a smell slightly resembling that of mercaptan. 
Boiling point 136® ; specific grav^ 1*184 at 16°. This body is ear- 

bonylsulphethyl chloride, 


By treatment with potassium ethylate it gives carbonyl-oxysulpho- 

CoSOjHs ^ ojffsOK = + KOI, 


and by the action of sodium mercaptide it furnishes, by a similar reac- 
tion, carbonyl-disulpho-diethyl, 

Acted upon by aqueous or alcoholic ammonia the chloride ftimishes 
a crystalline body containing no sulphur, the purification of which is 
difficult and has not been carried father by the author. Ammonia 
gas, however, produces a different reaction, resulting in the formation 

of an amide, already referred to. 

The introduction of the atom of S in place of the O of the oxethyl- 
group in phosgene ether is accompanied, as observed in other cases 
(this Journal, p. 620), by a rise of 40° in the boiling point. 

The following differences are also to be noticed in the specific 
gravities : — 

“oSa = 1 D* COo*®* = iis \ Da 

= 1-0285 j = 1-184J 

W. A. T. 


DicMoracetone. By A THEsaABTEN 
(Deut. Ohem. Q-es. Ber., vi, 897). 

The author has repeated Mulder’s experiments (this Journal, [2], xi, 
379), and obtained dichloraoetone. 

This body has no caustic properties, and combines with the acid 
sulphites of the alkali-metals. 


0. S. 
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Ethyl Sialphocyanate. By V. Mbtee and C. Wbbster 
(Dent. Ghem. Ges. Ber., vi, 965). 

Bt the action of ethyl iodide on silver snlphocyanate no ethylsulpho- 
parbimide is formed, but ethyl snlphocyanate boiling at 141° — 142°, 
and not at 146° as generally stated. Ethyl snlphocyanate prepared by 
the ordinary method boiled at the same temperature, when water boiled 


Action of Acetic Anhydride on Ammonium Snlphocyanate. 
By ISfEiTCKi and W. Leppert (Dent. Ohem. Ges. Ber., vi, 
902—905). 

Wheit ammonium snlphocyanate is heated with acetic anhydride or 
glacial acetic acid on a water-bath, gases consisting of prussic acid, 
carbonyl sulphide, and a little hydrogen snlphide and carbon disulphide 
are given off, and acetyl -persul^jhocj/anh acid, is 

formed. It is almost insolnble in cold water, sparingly soluble in 
boiling water, more freely in alcohol and ether. It crystallises in bril- 
liant yellow needles and has a slightly acid reaction. Ammonia 
dissolves it without alteration, but caustic alkalis readily decompc^e 
it. It forms with most metals compounds which are amorphous pre- 
cipitates, and decompose on drying in a vacuum. Only copper 
salt, 2[0jH(02H3O)JS‘aS}]iCu + OuO, showed a constant composition ; 
it is obtained as an olive-green precipitate, changing rapidly into red, 
by adding copper sulphate to a very dilute ammoniacal solution of the 
acid. * 

When ammonium sulphocyanate is boiled with acetic anhydride, 
sulphur separates out, carbon sulphide distils over, and acetamide is 
left behind. 

Acetyl-persulphocyanio acid, when heated with iron-powder and 
dilute acetic acid, forms at first a bine solution, wliich soon becomes 
colourless and now contains suljtjiur^ureu. 

When ammonium sulphocyanate is fused with benzoic acid, it yields 
hydi’ogon sulphide and benzonitiil. By heating aoetyl-sulphur-urea 
with water and mercuric cyanide, acetyl-urea and mercuric sulphide are 
formed. 

0. S. 


Isomeric Series of Benzene Derivatives- By V. v. Richter 
(Deut. Chem. Ges. Ber., vi, 879 — 882). 

Meyer has assumed that when bromobenzoio acid or sulphohenzoic 
acid is fused with sodium formate, the carboxyl group replaces the 
bromine or the sulpho-gronp. The above researches of the author tend 
however to prove that the bromine or sulpho-group is replaced by 
nascent hydrogen evolved from the melted foirmate, and that the benzoic 
arid thus reproduced is acted on by nascent carboxyl. The author has 
now proved that bromobenzoio arid is reduced to benzoic acid 
fnsioxL with potash ; and Meyer has detected benzoic acid among the 



OBGAHnO OHEMISTKT. 


1225 


products of the action of sodium formate on snlphobenzoic acid. 
Although Meyer did not detect terephthalio acid among the products 
of the action of sodiam formate on bromobenzoic acid, the author finds 
that, as in the case of benzoic acid, terephthalic acid is formed. 

The reactions which take place on fusing benzoic acid or its deriva- 
tives with sodium formate, apparently depend to a great extent on the 
fusibility of the mixture; for example, the easily fusible potassium 
snlphobenzoate can yield pure isophthalic acid on fusion with sodium 
formate, while the less fusible potassium bromobenzoate or benzoate 
yields both isophthalic acid and terephthalic acid. In the case of the 
sodium salts no reaction takes place. 

Although these experiments do not disprove Meyer's assumption 
that the carboxyl-grouptakes the place of the bromine in bromobenzoic 
acid, or the sulpho-group in snlphobenzoic acid, they show that the 
evidence on which Meyer’s assumption is made, is not of any weight 
in the question, 

T. B. 


Benzyl-tolnene. By Plasotjda and Th. Zinokb 
(Dent. Chem. Ges. Ber., 906 — 910), 

This hydrocarbon, prepared by acting with zinc on a mixture of toluene 
and benzyl chloride, is a mixture of two isomerides, yielding by 
incomplete oxidation two ketones and two benzyl-benzoic acids. 

ff-BenzoyUhenzoic acid is more soluble in hot water than the o-acid, 
and crystallises in long broad needles, or by slow evapoi*ation in well- 
defined, oblique prisms, containing 2 mol. of water and melting at 
35°’ — 8^. the anhydrous compound melts at 127° — ^128°, Its salts 
appear to be all freely soluble ; the etbylic ether forms glistening prisma 
melting at 58°, 

The mixture of ketones does not solidify, even after weeks, but by 
adding to it a crystal of solid tolylphenyl ketone (which the authors 
obtained from Merz), a magma of needles was formed and thus the two 
modifications could be separated. The solid compound boils, if the 
column of mercury be completely surrounded by the vapour, at 326'5° 
and is identical with the compound obtained by Merz and Kollaritz 
(this Jonrnal [2], xi, 1035). The liquid compound boils at 313® — 314°, 
and appears ako to be identical with the liquid tolylphenyl ketone of 
these chemists. 

Besides these bodies, a bigb-melting acid and some autbraquinone 
were formed, which were probably derived from some other hydro- 
carbon contained in the benzyl-toluene. 

0, S. 


Synthesis of Diphenylmethane. By V. Mbybe and 0. W uestbr 
(Dent Ohem, Ges. Ber., vi, 963), 

This hydrocarbon is produced in quanti^ by acting on a mixture of 
benzyl alcohol and benzene with sulphuric acid, which is diluted with 
glacial acetic acid according to Baeyer’s method. Besides diphonyl- 
VOL. XXYT. 4 o 
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metliaue, other hydrocarbons, boiling above 300° are formed, which 
are undoubtedly identical with those obtained by Zincke and Baeyer 
in analogous syntheses. 

C. S. 


Fluorene. By Baebibr (Oompt. rend., Ixxvii, 442 — 444), 

Beethelot {Ami. Ghim. FJiys. [4], xii, 222) discovered in the portion 
of coal-tar distilling at 300° — 340°, a very fluorescent substance, to 
which he gave the name of fluorme^ without attributing any definite 
formula to it. It is best obtained by modifying his method so far as 
to make the first crystallisation of the portion distilling at 800° — 805° 
from a mixture of alcohol and benzene. By this operation a small 
quantity of acenaphthone is separated, and the melting point is raised 
to 112°, that is to say, 7° higher than when the substance is crystallised 
from alcohol only. After another crystallisation from pure alcohol, the 
hydrocarbon melts at 113°. The composition of fluorene is represented 
by the formula CiaHw. Fibromoflxiorene^ Ci 3 H 8 Br 2 , obtained by acting 
on fluorene with bromine, occurs in beautiful clinorhombic tables, the 
following angles of which have been observed : — 

m : w = 97° 40'; p : w = 97° 58'; p : 7i = 102° 10' ; © : = 131°; 

W : = 132° 42' ; jp : = 94° 55'. 

*When it is brought to a red heat in presence of lime, dibromofluorene 
yields a hydrocarbon melting below 100°, and having the odour and 
appearance of diphenyl. Fluorene is, therefore, probably a diphenyl 
metliylene, and may be formulated thus — CCCcHs^. Fhtorene piemte 
crystallises in fine red needles, melting at 80° — 82°. Its formula is, 
Oi3H,0.OcH3(hrO2)3O. 

B. j. a. 


Oil of Lemon. By A. Oppenceim 
(Dcut. Ghem. Gkjs. Ber., vi, 915 — 917). 

Atotou^h oil of tuipeiitine and oil of lemon differ in their physical and 
chemical properties, they yield identical cymenes, which on oxidation 
yield paratoluie acid and terephthalic acid. The cause of the isomerism 
of these terpenes, as probably of many others, can tlierefore be only 
the different position of the double linking of tbe cai‘bon-atoms in these 
hydrocymenes. 

0. S. 


Essential Oil of Eoman Camomile. By E. Demae 9 At 
(O ompt. rend., Ixxvii, 860 — 363). 

Geehardt considered this substance to be a mixture of angelyl hydride, 
some resincnis matter, and a hydrocarbon boiling at 175° and isomerie 
with turpentine-oil, to which he gave the name of oamomillene. The 
author, however, finds it to be a mixture of several ethers, chiefly the 
angelate and valerate of butyl and amyl. It docs not give ojBf hydrogen 
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when treated with potash as Gerhardt supposed. The result of the 
reaction is the formation of potassium angelate and valerate, together 
with butyl and amyl alcohols. It is preferable to use potassium ethylate. 
After agitation with this the oil is left for 3G hours. An equal volume 
of water is then added, and the liquid is distilled, "^hen potassium 
carbonate is added to the distillate, the latter is divided into two 
layers. The upper layer, after bemg dried in contact fii’st with solid 
potassium carbonate and then with anhydrous baxy ta, is separated by 
fractional distillation into two alcohols. The first of these, boiling at 
107® — ^109°, yields butyl iodide boiling at 119° — 121°. The second, 
boiling at 129° — 132°, yields amyl iodide boiling at 144° — 146°. 
ISTeither ethyl nor propyl alcohol is formed by the action of potash on 
the oil. The products of the reaction which boll at a higher point 
than amyl alcohol ai*e a mixture of this last and other alcohols. The 
alcohols escaped Gerhardt’s notice, probably because he dried his pro- 
ducts over calcium chloride, which combines with alcohols. His per- 
centages of carbon and hydrogen in the oil are believed to be too high 
from want of proper purification. The oil, like other ethers, combines 
with metallic chlorides. 

B. J. G. 


Derivatives of Oymene. By F. Landolph 
(Dent. Ohem. Ges. Ber., vi, 936 — 938). 

When cymene from camphor is heated with nitric acid of specific 
gravity 1’4 at 40° — 50°, it yields two mononitro-products. That which 
is ^duced in comparatively large quantity is a pale-yellow liquid 
having a faint smell like that of cymene, and at 18° the specific gravity 
1*0385. It is decomposed by heat, and yields by oxidation a nitro- 
toluic add, which is veiy sparingly soluble in cold water, a little more 
fieelyin hot water, and crystallises from dilute alcohol in small needles 
or plates. It diffci*s from the common nitrotoluic acid by subliming 
without previous fusion. The bai*inm salt is very solublo in water and 
crystallises in slender needles gi*ciupcMl in stars. The second nitro- 
cvmene crystallises from alcohol in stellar needles melting at 12i!*5\ 

0. S. 


Identity of the Cymenes from Camphor^ Ptychotis-oil and 
Thymol. By S’. Fittica (Dent. Chem. Ges. Ber., vi, 938 — ^943). 

By oxidising these three hydrocarbons with strong red nitric acid, they 
are converted into mononitrotoluic acid melting at 189° — 190°, a 
small quantity of common tolnic acid being formed at the same time. 
Hilric add of specific gravity 1*4 converts them into the two nitrocy- 
menes described in the preceding paper. The cymene from thymol 
was prepared by distilling this compound with phosphorus pentasul- 
phide ; at the same time some thiocymene was formed, which appears 
to be isomeide with that from camphor. It is a liquid boiling at 
233° — 235° and having the specific gravity 0*989. The mercuric salt 
forms rhombic, greenish ciystals, and the lead salt crystallises from 

4 o 2 
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hot alcohol in golden-yellow needles. On o^sidation it yields a snlpho- 
tolnie acid, which is insoluble in water and sparingly soluble in 
alcohol, and aystallises in yellowish needles melting at 190®. 

0. S. 


Oxycymene from Camplior. By A. Pleischbb and A. KekulS 
(Dent. Chem. Ges. Ber., vi, 934—936). 

By the action of iodine on camphor, Claus obtained, besides camphin, 
camphoretin, and colophene, a small quantity of a yellowish oil smelling 
like creasote. But neither he nor Schweizer, who repeated these expe- 
riments, could obtain this eamphocreasote in quantity sufficient for 
analysis. The following modidcation of Claus’ method yields a larger 
quantity of this compound. Camphor is heated with about one-fifth of 
its weight of iodine in a vessel connected with a reversed condenser, 
and the product submitted to distillation, until the temperature of the 
vapour is 370®. The residue is treated with concentrated soda-lye, 
which leaves a resinous body nndissolved, and the filtrate is shaken 
repeatedly with ether. On adding hydrochloric acid to the filtrate, the 
cymophenol separates out ; it is an oily liquid, which does not solidify at 
— 20®, and boils at 231® — ^232°, By the action of phosphorus penta- 
sulphide, it is converted into cymene, and a thiocymene which is 
ideniicsd with that obtained by distilling camphor with phosphorus 
pentasulphide. 

This oxycymene is identical with that which Pott and Miiller pre- 
pared from cymene-sulphonic acid, and also with the so-called cavacrol 
from oil of caraway. 

The distillate which was obtained after treating camphor with iodine 
contains a considerable quantity of the hydrocarbon, which Olaus called 
camphin. On standing over night, it solidified into a magma of crystals 
having the composition CwHieO 4 EDI. This additive product is very 
deliquescent^ and fumes strongly in the air. 

0. S. 


Constitatioii of Camplior. By A. KfizuCiig 
(Deut. Ohem. Ges. Ber., vi, 929 — 934). 

The constitntiou of this compound has been often discussed, but 
chemists do not agree whether it is an alcohol, a phenol, an aldehyde, 
or a ketone, althongh at present it is assumed by most that it belongs 
to the latter class of bodies. Several graphic formuke have been pro- 
posed, but neither of them explains aU the reactions of this singular 
body. In order to do this, we must in the first place take into con- 
sideration that it is an iiidiftereut body ; secondly, that by combining 
witih hydrogen, it is converted into bomeol, which possesses the cha- 
racter of an alcohol ; and thirdly, that alkalis transform it into mono- 
basic campholic acid, and oxidizing agents into bibasic camphoric 
acid. We must also remember that, by abstraction of the elements of 
water it is readily converted into cymene, an aromatic hydrocarbon, 
containing methyl and propyl (or isopropyl) in the pararpositiou. All 
these reaciaons are readily explained by ^ foUowing formulas: — 
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In a&snnung these formnlss, it must be stated that the positions of 
the radicals, uHs and C 3 H 7 , are known, but those of the osygen and of 
the double-linked carbon-atoms must at present be left undecided. 

Camphor is therefore a kind of ketone, and bomeol the corresponding 
secondary alcohol, the formation of which from camphor is similar to 
that of other secondary alcohols from their ketones, although it takes 
place under somewhat diflerent conditions. In the formation of cam- 
pholic acid and camphoric acid, the linking of two carhon-atoms is 
severed, that which was combined with oxygen being converted into 
carboxyl, v^hile the other, under the influence of alkalis, combines with 
hydrogen, whereas real oxidizing agents also convert it into carboxyl. 

The transformation of camphor into cymene is a complicated reaction, 
intermediate products being formed, \arying with the dehydrating 
agent used. Such a compound is thiocymene, which is produced by 
the action of phosphorus pentasulphide. 

. G. S. 


Researches on Santonin. By S. Oannizzaeo and F. Sestini 
(Gazzetta chimica italiana, iii, 241 — ^251), 

Santomc aeid^ CiaHaOi. — This acid is formed by the prolonged action 
of hot alkaline solutions on santonin (GisHuOs). 50 grams of crystallised 
santonin a>re gradually added, with agitation, to 500 grains of a Ixiiling 
featured solution of barium hydrate, whereupon a white amorphous 
mass is deposited, consisting of the baidumsalt of santonin (which may 
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be called hariiim biDiiomte'). The liquid with the precipitate is boiled 
for about 12 hours in a flask, with reversed condenser, whereby the 
santonite is gradually converted into santonate, which dissolves, the 
liquid acquiring a yellow colour. Into this yellow solution, after cooling 
(and dilution with water if barium hydrate has crystallised out), a 
stream of carbonic anhydride is passed as long as a precipitate is formed ; 
the liquid is heated, filtered, and mixed with sulphuric acid, which pre- 
cipitates barium sulphate, together with the greater part of the san- 
tonio add ; and the precipitate is collected on a filter, washed, dried, 
and treated with alcohol, whidi dissolves the santonic acid, together 
with a small quantity of yellow resinous matter. The alcoholic solution 
is evaporated, the residue treated with ether, and the resulting ethereal 
solution filtered and evaporated,, whereupon it deposits santonic add in 
fine large crystals, which have a faint yellowisn colour, but may be 
obtained perfectly colourless by one or two fi*actional ciystallisations 
firam ether. For complete purification the product must be further 
crystallised by cooling from alcohol diluted with an equal bulk of 
water. 

Santonic acid is colouiless, and is not aflected by the solar rays, which 
quickly turn santonin yellow. It is slightly soluble in cold water 
(100 pts. water at 17® dissolve 0'559 pt.), more soluble in hot water, 
from which it separates in prismatic crystals, very soluble in ether, still 
more in alcohol, moderately soluble also in chlorofrrm and glacial acetic v 
add, very sparingly in carbon sulphide. 

The crystals of santonic add arc orthorhombic, exhibiting the com- 
bination, Poo . f 00 . OP, the macrodome generally predominating, 
.^es, a: b: c = 0'4589: 1: 0*6o4Ji; angle OP: poo == 114® 39'; OP: 
Poo = 123° 12' . Cleavage easy parallel to the faces P^o . 

Santonic acid melts at 101° — 103° (santonin at 170°), to a colourless 
liquid, which crystallises to a white mass on cooling, but often exhibits 
the phenomenon of super-fusion. Fused santonic acid undergoes alter- 
ation at a temperature not exceeding 170°, turning brown, and giving 
ojff an odour like that of some of the pyrogenous products of santonin. 
With alcohol and caustic potash, it docs not givo the fine violet-red 
colour which is characteristic of santonin. 

Sunfonates. — Santonic acid has a vciy decided acid reaction, and 
decomposes carbonates with hi-isk effervescence when the solution is 
heated with them. It is monobasic. The soiHunh-snlt, CiaHioKaOi, 
separates fi*om a solution concentrated to a syrup and placed over snl- 
phurio acid, as an amorphous, transparent or vifreous mass, having a 
feint straw-yellow colour ; but by open evaporation over the water- 
bath, it is obtained in radiate or stellar groups of needles. It is deli- 
quescent, very soluble in water and in ^cohol ; soluble also in ether 
containing alcohol. The aiher-suU, OisHgAgO^, obtained by precipi- 
tating the barium salt with silver nitrate, is white, but alters on expo- 
sure to light. It may be washed on a filter with cold water, in which, 
however, it dissolves somewhat freely. The barium-^salb, 
is very .soluble in water, hut may he obtained in crystals by evaporating 
its concentrated solution over sulphuric acid. It is not precipitated 
from its aqueous solution by alcohol; but on adding a mixture of 
alcohol with a little ether to its concentrated aqueous solution, it sepa- 
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rates in delicate needle-shaped crystals, which remaia for a long time 
suspended in the liquid. 

SantonUes — This term is applied by the authors to the metallic 
derivatives of santonin, CigHnROa, originally called santonafes by 
Heldt, who first examined them (Aiiti. Ohem, Phann., lyiii, 10, 40). 
Cannizzaro and Sesiini find that T\hen sodium santonite, which, accord- 
ing to Heldt, contains four molecules of crystallisation-water, is heated 
above 100°, it is converted, by assimilation of the elements of one mole- 
cule of water, pai*tly into santonate, pai*tiy into a substance having a red 
colour changing to brown. 

Santonin bromide, is formed on adding bromine to a 

solution of santonin in. chloroform, or in glacial acetic acid. It is boat 
prepared by means of the latter solvent the bromine being added in 
molecular proportion (Br 2 = IGO : OioHisOa = 246). After two or ihice 
hours the bromine-compound separates in fine, red, needle-sh »ped 
crystab, which must be collected on a well dried double filter, washed 
four or five times with glacial acetic acid, pressed in the filter between 
two glass plates, then within several folds of thoroughly di*ied paper, 
placed between bricks, and squeezed in a press, and finally di*ied over 
sulphuric acid or sticks of pot^h. 

This compound dissolves with red colour in ether and in acetic acid ; 
it emits a faint odour of bromine, absorbs water from the air, and 
quickly alters, yielding hydrogen bromide and a red-brown, amorphous 
substance. When heated in the water-bath it first gives off bromine, 
then suddenly turns brown, and gives off large quantities of hydi'ogen 
bromide. In contact with water, it gives up its bromine in a few 
seconds, colouring the water yellowish-red, and the solution is decolor- 
ised by potash, with formation of hydiobromic acid and a white residue 
possessing all the properties of santonin. 

Hrom 3iese reactions it may be infen’ed that the red compound is a 
brominated addition-product of santonin, although, on account of the 
difficulty of punfying it, the numbers obtained by analysis do not agree 
veiy closely ^ith the formula, CiJEmBr^Os (35 ’24 and 85*42 p. c. 
bromine, instead of the calculated quantity of 39*41). 

Aotiou of Nascent Ihjdrogen on Santonin. — Santonin treated with 
water and sodium amalgam containing 3 p. c. sodium, gradually dis- 
solves, forming a strongly alkaline liquid, which, when treated after 
cooling, with very dilute sulphuric acid, yields a white flocculent pre- 
cipitate, which may be vrashed with cold water, dried by pressure 
between paper, and finally over sulphuric acid. 

This white substance is soluble in ether, very soluble in alcohol, 
spaiingly in water, and separates from these solvents in the amorjihous 
state, with yellow colour and resinous aspect. Between 80° and 90° it 
becomes somewhat viscid ; at 100° it turns j ellow, and may be drawn 
out into threads, becoming hard and finable on cooling; between 
107° and 109° it exhibits signs of actual fusion. Towards 120° it 
gives off slightly acid water smelling like formic acid ; towards 160° 
a few drops of add liquid which reduce silver nitrate; and above 
180° a small quantiiy of oily matter which solidifiies to a whit© mass 
on cooling. When dissolved in glacial acedo acid and treated with 
bromine, it gives off hydrobromio acid, even when the liquid is cooled, 
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and does not yield any crystallino compound. This reaction indicates 
that it contains more hydrogen than santonin, that in fact it is a 
hydrosantonin, a view wliioh is in accordance with its mode of fonna- 
tion. It has not, however, yet been obtained in a state fit for analysis- 
It forms non-cry^alline compounds with alkalis and alkaline earths- 


The Isomeric and jS-Derivatives of Naphthalene, By 0. 

Liebermann and A. Dittleb (Dent. Chem. Ges. Ber., vi, 945 — 
951). 

When CL^niiracetonaphtlidlide, CioHb(N02)NH(CO.OHs), is boiled with 
alcoholic potash, it is converted into niti'onaphthylawme, CioHb(N 02 ) 
(N'Hs) ; at the same time some nitronaphthol (together with ammonia) 
is formed, which remains in solution on precipitating the alcoholic 
alkaline solution with water. 

Nitronaphthylamine crystallises from alcohol in long orange-yellow 
needles, melting at 191®. It is spaiingly soluble in water, but freely 
in alcohol, and dyes wool intensely yellow, Kke picric acid. It dis- 
solves more freely in hot nitric acid than in water, but crystallises out 
on cooling without forming a nitrate. It is isomeric with the nitro- 
naphthylamine, melting at 118° — ^119°, whidh Beilstein and Kuhlberg 
obtained from dinitronaphthalene. With potassium dichromate it 
gives a green flaky precipitate, whilst the acetyl-compound is not 
changed this reagent. By treating its concenirated alcoholic solu- 
tion with nitrous acid, a compound is formed, separating from boiling 
xylene in reddish- violet crystals, consisting apparently of nitramido^ 
dinajdithi/Iimtde, 0>oH23(N02)2!N‘8. When nitrouaphthylamine is sus- 
pended in water, and nitrous acid is passed into the cold liquid, a large 
portion dissolves, and on boiling the filtrate with alcohol, a^mononitro^ 
naphthalene is obtained. The same compound is obtained from 
Beilstein and Kuhlbcrg^s nitronaphthylamine. 

AmidacetonaplitlialideJiydrochloride^ readily 

obtained by reducing nitiucelonaphthalide with tin and hydrochloric 
acid, and treating the solution with hydro^n sulphide. It forms 
long white needles. Its dilute solution gives with picric acid a 
precipitate crystallising from boiling water in yeUow needles, 

{ NH 8 ^Sb^^^ 2 ) 30 H' ^ot®-ssinxu dichromate produces in a 

concentrated solution a yellow precipitate crystallising from hot water 
in orange-coloured needles, and which at 100° have the composition 

OioHe I These salts are insoluble in strongly acid solu- 

tions. On boiHng down the solution of the hydrochloride, a large 
portion is converted into diamidonaphthalene. This decomposition is 
more complete when an alkali is present. By adding hydrochloric 
^id to a solution of the base, the s^t OioH6(NHa-ClH)a is precipitated 
in silv^ scales. The nitrate and sulphate are similar compounds. 
This diamidonaphthalene is isomeodLc with that which Holleinann ob- 
tained from dimironaphthalene, hut most probably identical with the 
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coraj^nnd wMcli Perkin prepared by acting with nascent hydrogen on 
azo^naphthyldiamine. The smallest quantity of this compound gives 
with a solution of potassium dichromate a green colour, and, when 
present in larger quantify, a green precipitate is formed and a strong 
smell of quinone given off. On boiling a dilute solution of the hydro- 
chloride with a chromic acid solution containing 1 per cent., na 2 >Mho- 
quinone distils over, identiced with that obtained by Ghroves. When 
file quinone is boiled down with pure nitric acid, it is oxidised to 
pMkalie acidy but only a trace of oxahe acid is formed. 

The formation of phthalic acid shows that in the compounds here 
described the two side-chains ai‘e combined with the same aromatic 
nucleus. Further, it still appears most probable that the two oxygen- 
atoms of quinones are combined with two adjoining carbon-atoms. 
The side-chains would therefore both occupy the A position, ns is seen 
from the following diagram : — 



aO 


L 
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C/3 0/3 


c. s. 


Aotion of the Ghlondes of Aromatic Acids on Aromatlo 
Hydrocarbons. By Y. Meez and GtBuoaebvic (Dent. Ohem. 
Ges, Ber., vi, 966). 

A^NajjlithyhpJienyl ketone is formed by acting on naphthalene with 
benzoyl chloride containing some benzoic acid and phosphorus chlo- 
ride ; at the same time a little /3-naphthyl-phenyl ketone is produced. 

When a mixture of naphthalene and o-naphthoyl chloride is heated 
with zinc, a ketone is fonned, which is identical with tliat obtained 
from naphthalene and a-naphthoic acid. The same componnd is also 
prodneed by the action of /S-naphthoyl chloiide on mcrcury-dinaphthyl, 
and must theicfore be called a-/3-dinaphthyl ketone. 

jS-naphthoyl chloride and naphthalene yield a mixture of two 
isomeric ketones, which may he sepaiated by recnystallisation from a 
mixture of chloroform and ether. One crysimises in needles melting 
at 125°; the other forms plates which melt at 164°. The same mix- 
ture was obtained from jS-naphthoic acid and naphthalene. 

0. S. 


Nitroanthracene and its Derivatiyes. ByE. Schmidt 
(Deut, Chem, Ges. Ber., vi, 494). 

The author has already shown that by reducing zutixsanthracene witb 
tin and hydrochloiio acid, there is formed a hydrocarbon isomeric with 
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anthracene. The melting point of this product is 247®. but it is not 
identical with para-anthracene (melting at 244°). The new hydro- 
cai‘bon can be repeatedly melted and heated to 300° without causing 
any alteration in its melting point, whereas para-anthracene is con- 
verted by fusion into ordinary anthracene of melting point 213°. 

The picric acid compound of the new hydrocaabon is produced 
with less ease than that of ordinary anthracene, its formation being 
dependent on the strength of the solutions used. It forms fine red 
needles, often an inch in length, having the composition Ci 4 Hio. 06 H 2 
(N 02 ) 3 . OH. Owing to the separation of uncombined hydi'ocaihon 
t()gether with tlie crystalline picric acid compound, it is difficult to 
obtain pure. 

Strong nitric acid boiled with the finely divided hydrocarbon con- 
verts it into a yellow nitro-product, CuHgNOj, no trace of a quinone 
being formed. This nitro-product sublimes in yellow needles melting 
at 209°. It is only slightly soluble in alcohol, more readily in hot 
benzene. (Para-anthracene on nitration is partly unaltered, partly 
converted into ordinary anthracene, which yields anthiaquinone and 
dinitro-anthraquinone.) 

Bromine combines with the new hydrocarbon, forming a well- 
crystallised compound, C 28 Hi 9 Br 3 , apparently formed by addition of Br^, 
duplication, and elimination of BGSr: this melts at 278®, without any 
formation of hydrobromic acid, sublimes unaltered, and is scarcely 
attacked by caustic potash. 

By dissolving the hydrocarbon in glacial acetic acid, and adding 
chromic acid, a qninone, OuH^Oo, is produced. Unless the mixture be 
carefully cooled, the action is apt to go much fuiflier, carbon dioxide 
being evolved. This quinone crystalhses in red needles, sublimes un- 
altered, melts at 235° (anthraqninone melts at 273°), and yields an 
unstable colourless hydroqninone by treatment with sulphurous acid. 
It dissolves in concentrated sulphuric acid, wdth a beautiful blue 
colour, which disappeara on dilution, the unaltered quinone again 
separating. On heating it with soda-lime, hydrogen is evolved, and a 
body formed, the study of which is not completed. 

Phipson has recently stated that nitroanthracono is obtainable by 
the direct action of nitric acid on anthi’acene. Both the nitrated body 
desciibed by Phipson and its reduction-products differ ficom the sub- 
stance investigated by the author, whose niteoanthracene was ob- 
tained by nitration in alcoholic solution. The amido-anthracene thence 
obtainable is a very w'eak base, not yielding crystalline compounds 
with acids. This substance is formed, simultaneously with the new 
hydrocarbon, by reducing the nitroanthracene with tin and hydrochloric 
acid. It does not yield a gold or platinum salt. With nitrite of 
potassium and hydrochloric acid a beautiful violet-bine tint is de- 
veloped, which disappears on standing, nitrogen being evolved. 

0. R. A. W, 

Phthalein of Hydroqninone &n.d Qninizarin. By P. Gtbimm 
(D ent. Ohem. Ges. Ber., vi, 506). 

WSBR hydroquinone is heated to 130® — 140® with strong sulphuric acid 
and phtli^c anhydride, two bodies are produced, but in quantities much 
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smaller ihaii those correspondingr with the amount of material used. The 
first of these, the ])7Ukuleiii o f Jiydruqiiitio^ie, CsqUuOs, is oolourless, and 
has a great i*esemblance to the phthalein of phenol ; the yield of this is 
about 20 — 2o per cent, of the theoretical amount. It forms a cry&talliue 
alcoholate, 02(^i205.C2Ht,0, wliich loses the alcohol of crystallisation at 
100® — 110® ; it melts at 230® — ^234® (uncorrected) and decomposes at 
a higher temperature. From strong alcoholic solution the alcoholate 
crystallises out, but from dilute alcohol a hydrate, O20H12O0.H2O, the 
ater of crystallisation of which is lost ar 160^ — 180®. The formation 
of the phthalein is represented by the equation 

OfaHiOa •+• 2CfiirQ02 ~ 2II2O + O20H12O6; 

it yields a crystalline acetyl derivative, C2oHio06(C2H30)2, when heated 
with acetyl chloride. 

The second compound, quinizarin^ is isomeric with alizarin; the yield 
being only about 1 to 2 per cent, of the theoretical amount ; its forma- 
tion is indicated by the equation — 

~{" C6T[b02 ~ 020 + Ol408O4. 


Quinizarin crystallises from alcohol in rod needles, from ether in yellow 
plates ; it melts at 194® — ^195® (uncorrected) after sublimation ; at 
192° — 193° after crystallisation from alcohol. It perhaps bears to 
munjistin the same relation as alizarin to purpurin ; with alkalis it 
gives a blue solution with a slight violet tint ; with baiy ta, a beautifiil 
blue- violet compound is produced ; with alumina, a red lake with a 
violet shade ; and with magnesia, a deep blue violet. The weakly alka- 
line solution becomes brown-red on the addition of ferric chloride, and 
gives a dark red precipitate with lead acetate. 

Although quinizarin is only isomeric with alizarin, it gives rise to 
anthracene when heated with zinc-dust, the hydrocarbon produced 
melting at 210° — 212®, yielding a red picric acid compound, and fur- 
nlsliing a substance resembling anthraqninone, and melting at 278® on 
treatment with glacial acetic acid and chromic acid. 

The constitution of this substance is probably expressed by the 
equation — 

+ OACOH)^ = H.0 + ojB[*{ggJcja:,coH)„ 


the phthalie anhydride first produced forming a di-hydroxyl derivative 
of anthi'aqninone, OeHi ^ qq | CcHi ; that of the phthalein simulta- 
neously formed may ho — 


°»{oo: 


0,H,. OH/^- 


i.e., a derivative of plitihalyl-ketone, G«E^ | 


CO.CeH, 

oo.o^B:.. 


Npt improbably quinizarin may be found to bo a oonstitnent of 
artificial alizarin; it resembles {dizorin in many points, and difiers 
chiefly in the follovring respects. The former gives gremi-yollow 
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fiuoi'cscent solutions and characteristic absorption-bands, whilst the 
latter forms non-fluorescent solutions and gives different absorption- 
spectra. The author concludes his paper with a table of the differences 
between the spectra of alizarin and quinizarin when dissolved in caustic 
soda, potassium carbonate, ether, and sulphuric acid. 

0. R. A. W. 


Chrysin (Chrysimc Acid). By J. Piccard 
(Deut. Chem. Ges. Ber., vi, 884 — 889). 

The author now finds that chrysin is present in the buds of JPojpulus 
monolifera or lahamifeni, and that these buds yield, under favourable 
circumstances, of their weight of pure chrysin. The method now 
adopted for the extraction of chrysin is as follows: — ^An alcoholic 
extmct of 100 parts of the buds is precipitated by an alcoholic solution 
of 12 parts of load acetate, and the next day the liquor is filtered from 
the precipitate, freed from lead by means of hydrosulphuric acid, and 
subjected to distillation in order to remove the spirit. The acid liquor 
remaining in the retort deposits a resinous mass, which is to be once 
crystallised from spirit, and then freed from fat, resin, sulphur, salicin, 
and populin, by successive treatment with absolute alcohol, ether, 
carbon sulphide, and boiling water. Boiling benzene now extracts 
from it a substance which the author calls tectockrysin. The impure 
substance is next fused at a temperature of 275®, in order to carbonize 
certain impurities, dissolved in alcohol, and treated with a few drops of 
basic lead acetate, freed from lead by means of hydrosulphni*ic acid, 
and finally crystallised twice from spirit. 

Chrysin, when pure, forms bright yellow, thin, shining tables, which 
melt and sublime at 275°. It dissolves in about 50 parts of* hot or 180 
parts of cold alcohol. Acetic acid and aniline dissolve it with tolerable 
facility, ether less readily, and carbon disulphide, petroleum, benzene, 
or chloroform scarcely at all. It is insoluble in water, but aqueous 
alkalis dissolve it ^rith a yellow colour, and if the solution has not been 
long boiled, unaltered ebiysin is precipitated on the addition of an acid ; 
but if the alkaline solution be boiled under an increased pressure, or if 
chi'ysin be heated with soda lime to 200® — 300®, it becomes converted 
into an oily substance haying an odonr like that of hitter almond-oil. 
When an ammoniacal solution of chrysin is evaporated, unaltered 
chrysin remains, and the ammoniacal solution yields a yellow precipitate 
with calcium or barium chloride, and this becomes black when exposed, 
in a moist state, to the air. An alcoholic solution of chrysin is preci- 
pitated by lead acetate, but the precipitate is soluble in excess of the 
reagent or in acetic acid. Ferric chloride strikes a violet colour with 
an alcoholic solution of chiysin. Concentrated sulphuric acid and 
nitric acid dissolve it with a yellow colour, and the latter solution 
deposits granular crystals of nitrochrysin. The analysis of, chrysin and 
its derivatives indicated CisHioO^ as the formula of chrysin. 

Dibfmnoclirysiin^ Ci 6 H 8 Br 204 . This was obtained by mixing an alco- 
holic solution of ohrysm with excess of broinine, and washing the 
slender needles which are deposited, with alcohol containing bromine. 
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Wlien dried over sulphuric acid, it forms a felted mass of silky crystals 
which become exceedingly electric on pulverisation. 

Di-iodorkrysin, OisHelaO*. — ^When iodine is added to an alcoholic 
solution of chrysin, the action is slow and incomplete, but the addition 
of iodic acid causes the action to take place rapidly, needles of di-iodo- 
chrysin being deposited. The same compound is formed when a 
solution of iodine m potassium iodide is added to an alkaline solution 
of chrysin. Di-iodoohrysin is less stable than the bromine compound, 
as at 100° it loses weight and changes colour. 

CMoroeJin/sin, — ^A. derivative of chrysin was obtained inneedles when 
a solution of chrysin in acetic acid was subjected to theaction of a 
stream of chlorine. 

Nitrochrysiti, — A cold saturated solution of chrysin in strong nitric 
acid soon becomes warm, evolves nitrous fumes, and deposits a crystal- 
line substance. The same body may be obtained by adding dilute 
nitric acid to chrysin, and evaporating off the acid. The product thus 
obtained is contaminated with oxalic acid, resinous substances, and the 
aromatic oily substances ah’eady referred to. It is purified by being 
first boiled with water and then with alcohol, after which the residue 
is dissolved in ammonia, and on evaporating this solution, crystals of 
ammonium nitfoclirysinate are obtained. This salt can be easily purified 
by crystallisation, and it is then decomposed by an acid. Nitrochrysin 
is almost insoluble in alcohol, ether, benzene, &c., but dissolves in 
hot acetic acid or aniline, from which it may be obtained in large 
crystals. It forms two compounds with ammonia, an orange-red hasie 
salt which is very slightly soluble, and is decomposed by being boiled 
with water, into ammonia and the acid salt. This latter has a bright 
yellow colour, and does not lose all its ammonia when water is 
repeatedly evaporated from it. A determination of the carbon and 
hydrogen in nitrochrysin led to the formula Oi 3 Hb(NOi)> 04 . 

The author regards chrysin as a homologue of alizarin and frangulic 
acid, and he hopes shortly to describe the action of alkalis and of zinc- 
dust on chrysin, 

T. B. 


Some Constitaents of Poplar Buds. By J. Piccard 
(Deut. Ohem. Gres. Ber., vi, 890 — 893). 

Bssenfial Oil of Poplar Buds . — One kilo, of the buds yielded 5 — 6 c.c. 
of an oil boiling at 260° — ^261® (cor.), and having a sp. gr. of 0*9002. 
Its composition corresponded with the formula, OsHs, and an old 
specimen was found to contain 3*48 per cent, of oxygen. 

The boiling point of this oil appears to indicate that it is more con- 
densed than oil of turpentine, but on oxidation the two oils behave 
alike. 

When the acid liquor from which crude resinous chrysin has 
separated, is left to itself for some days, it deposits shining crystal- 
line masses which apparently consist of a mixture of populin and 
salicin. 

The crude bbrysin was found to be contaminated with tectochrysin. 
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This Buhstanee is muoli more soluble in benzene -than chrysin, and on 
fhig circumstance is founded the process for its separation. 

Tectochrysin melts at 130°, does not dissolve in alcohol so readily 
as chryssin, and it separates from this solvent in long needles. It is 
deposited from benzene in yellow crystals belonging to the monoclinic 
system. Determinations wore made of three combinations, and from 
these the inclination of the clinodiagonal to the principal axis was 
found to 53° 6^ The principal axis, clmodiagonal, and orthodiagonal 
vere to one another as 1*54, 1, and 1*86. An analysis of tectochrysin 
led to the formula, C16H12O4, while its bromine-compound gave numbers 
corresponding with the formula, Gi7Hi2Br204. The author is inclined to 
regard CibHi204 as the true formula of the substance. According to 
this view, it is the homologuo standing next above chrysin. 

T. B. 


Action of Sodium Formate on Benzoic Acid. 

By Y. V. Eichter (Dent. Ohem. G-es. Ber., vi, 87G — 8?9). 

Meter has obtained isophtlialic acid by fusing bromobenzoic acid or 
sulphobenzoic acid with sodium formate ; and the author finds that 
when potassium benzoate is fused with sodium formate, both isophthalic 
acid and terephthalic acid are formed, the former being produced in a 
larger proportion than the latter. Oxalic acid is also formed, but 
this substance is produced when sodium formate is fused by itself. 

The author considers it probable that when sulphobenzoic acid or 
bromolDenzoic acid is fused with sodium formate, the hydrogen evolved 
by the decomposing foi*mate fiinat exercises a reducing action and gives 
rise to the reproduction of benzoic acid, this being afterwards acted on 
by a fresh portion of the formate, 

T. B. 


Acetyl Piorate. By D. Tomma&i and H. David 
(Compt. rend., Ixxvii, 207 — ^210). 

When one pai*t of picric acid and four parts of acetic anhydride arc 
heated in a reflnx-apparatns for two hours (tempemiui*e not given), a 
yellowish liquid is obtained, which consists of acetic anhydride holding 

in solution acetyl piciute, J adding water, the new 

compound is precipitated as a yellowish-white ciystalline powder, 
which is washed with water and dried, first by pressure and then hi 
mcuo. Acetyl picrate melts at 75° — 76°, becoming pale yellow and 
oily; at 120“ it gives ofiE acetic acid ; at 180° it darkens, and at 260° it 
completely decomposes. It is soluble in ether, alcohol, and ethyl ace- 
tate, in sulphuric, nitric, and hydrochloiic acids. A few hours’ 
exposure to air, and even less when in contact with water, causes it to 
become yellow, owing to partial decomposition. With an alkali it 
splits up into picrate and acetate of the alkaline metal. The ethereal 
solution, when evaporated, deposits beautiful crystals of a deep yellow 
oilbur. 
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Acetyl picsrate does not detonate wlien struck, unless potassium 
clilorate be mixed with it, in whicb case it explodes uritb. violence. 

B. j. a. 


Action of Iodic Acid on I^ogallic Acid. By Jacquemiit 
(Oompt. rend., Ixxvii, 209 — 211). 

A 5 per cent, solution of pyrogallic acid is not acted upon by concen- 
tiuted nitric acid, by aqua-regia diluted with twice its volume of water, 
or by arsenic acid. Iodic acid, on tbe contrary, reacts immediately 
on a solution containing one part of pyrogallic acid in 250 of water. 
Bromic acid bas no action on pyrogallic acid, and even chloric acid, 
which parts with its oxygen to iodine, reqnires to be in that state of 
concentration in which it attacks paper, before any reaction takes 
place. Pyrogallic and iodic acids are, therefore, excellent tests for 
each other. The latter may be detected in a solution containing 
milligram, and its amount accurately deteimined in a solution ten 
times stronger. The reaction results in the formation of a brown 
colour, and, after a time, of a precipitate, whicb appears to be the pur- 
purogallin of Girard. The filtrate from this pi*ecipitate, when treated 
with sodium chloride, sometimes yields a brownish-black precipitate 
soluble in water, insoluble in alcohol, and presenting the characteristics 
of tannomelanic acid, which is probably f oimed thus : 

SCfiBeOs + HIO 3 = 3 C 0 H 4 O 3 Hh oH^O + EG. 

In other instances, a small precipitate only is produced by sodium 
chloride, which is soluble in both alcohol and water. The filtrate from 
this precipitate yields an abundant .black precipitate with ammonia. 
(It is not stated under what conditions these different results are 
obtained.) 

B, J. G. 


Action of Fhosphoras Fentachloride on Pbenolparasiilplionic 
Acid. By A. Kektjle (Dent. Chem. Ges. Ber., vi, 943 — 945). 

Whe^st potassium phenolparasulphonate is heated with phosphorus ponta- 
chloride and the product submitted to distillation, first thionyl chloride 
and phosphorus oxychloHde pass over, and then a liquid from wdiich, by 
fi?actional distillation, clilornplienyl2}1iosplioric chloride, POC^OCuHiCl), 
can be isolated. This compound is formed by the action of phosphorus 
oxychloride on monochlorophenol, which is the first product of the 
reaction — 

CcH^CLOH + POGU = POOh(OCflHiCl) + HOI. 

Chlorophenylphosphorio chloride is an oily, very refractive liquid, 
boiling at 265° and possessing tbe pungent smell of tbe acid chlorides. 
It is very hygroscopic, and when exposed to the air is readily converted 
into the crystalline chlorophenylphosjpJiorie add, PO(OH)a(OCGH 4 Cl), 
which, however, cannot easily be obtained in tbe pure state, because water 
easily resolves it into phosphoric acid and common chlorophenol. This 
compound may be obtained in quantity by beating tbe chloride in sealed 
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tu'bes with water. The author formerly found that phenylparasulphonic 
acid is converted into resorcin by fusing it with potash, but he believes 
now that this is doubtful, because Petersen has found that hydroquinone 
is formed when common chlorophonol is fused with potash. Phosphorus 
pentachloride acts briskly on chlorophenylphosphoric acid, converting 
it partly into the corresponding chloride and partly into common 
dichlorobenzene. The latter compound is albO contained in the por- 
tion of the original product boiling between 120° and 266°. It is 
partly produced by the action of the pentachloride on monochloro- 
phenol and partly derived from chlorophenylphosphoric chloride, 
which, when heated with phosphorus pentachloride, is decomposed 
according to the following equation : — 

POOl2(OC6H401) + PCls = 2POCI3 + aHiCb. 

0. s. 


Dibenzyldisiilphonic Acid. By R. EIade (Deut. Chem. Ges. Ber., 

vi, 953—966). 

This acid is produced by shaMug fused dibenzyl with warm sulphuric 
add ; on cooling the liquid solidifies to a magma of crystals, forming, 
after dinining,^ a light reddish white mass, which, on standing in the 
air or on addition of a little water, forms a solution ftom which, on 
standing, the hydrate, CuHiaCSOaH)^ + 6H3O, crystallises out in tufts 
of long needles, whilst by evaporating tbe solution in vamo large plates 
are formed. 

Ci4Hia( 803^)2 + 2H2O crystallises in silvery plates. On purifying 
the crude salt, a small quantity of reddish warty ciystals were 
obtained, consisting of GuHwCSOjK)! + SHaO. 

CuHi2(S03)2Ba + ^HaO and CiiHi3(S03)3Pb -f H^O are not insoluble 
in water, as Fittig and Stelling have stated; they separate from a 
boiling solution in warty masses. 

By fusing the potassium salt mih potash and adding hydrochloric 
add to the solution of the •melt, a precipitate was foimcd which, after 
crystallisation from acetic add, was found to be oxyAlhenzyUnl^honic 

oeij, ^ ^ 


Action of Alcoholates and Phenates on Amides. By W. Weith 
(Dent. Ohem. Ges. Ber., vi, 96C). 

Wheh oxamide is distilled with sodinm ethylate or sodium or potassium 
phenate, the cyanides of these metals and ammonia are produced, but 
neither ethylamine nor aniline. Oanstic potash and oxamide also yield 
a large quantity of potassium cyanide. Urea and sodinm ethylate 
yield only ammonia, and acetanilide and sodinm phenate give diphenyl, 
aniline, acetone, and a very small quantity of a crystalline solid having 
the properties of diphenylamine. A trace of the latter body is also 
produced by heating sulphocarbaniHde with sodinm phenate. 

C. S* 
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Action of Potassium Sulphydrate on Aromatic Nitriles. 

By A. Weddigb (J. pr. Ohem. [ 2 ], vii, 99). 

TJndeb the Bupposition that potassitim sulphydrate would acjt upon 
nitriles in an analogous manner to potassium hydrate, with formation 
of snlpho-acids corresponding to the oxygen adds, the author heated 
pure benzyl cyanide (06H^.CH202!Sr) with an excess of potassium sul- 
phydrate dissolved in alcohol for several days on the water-bath. 

The substance obtained proved to be the amide of alphatoluic add 
CcHsCHs.CONHs (phenyl-acetamide) instead of the expected potassium 
disulpho-alphatoluate, O 6 H 3 .CH 2 .CSSK. 

As the only account given of this amide is in a short notice by 
Strecker, the author states that its chief properties are that it dissolves 
very sparingly in cold water, and crystallises out jfrom its solution in 
hot water in thin brilliant plates. It dissolves easily in alcohol in the 
cold, and from a hot saturated solution it may be obtained in beautiful 
crystals, often half an inch long, of an extraordinary mother-of-pearl 
brilliancy. 

Ether dissolves it with difficulty. It melts at 154° — 156°, and boils 
without decomposition between 181° — ^184°. By boiling this amide with 
an alcoholic solution of potash, an add was obtained, having the exact 
melting point of alphatoluic acid, ? 6 ° — 77°. 

In the filtrate from the amide an add containing sulphur was 
obtained by the addition of hydrochloric acid, but it requires further 
investigation. 

Benzonitrile treated with potassium sulphydrate gave benzamide. 

The investigation was not extended to the group of fatty acids. 

G. T. A. 

a-Cyanonaphthalene. By W. Wbith 
(Beut. Ohem. Ges. Ber., vi, 967). 

This nitrile of a-naphthoic acid is produced by heating sulphocarbo- 
naphthalidc with finely divided copper; at the same time, some 
naphthylamine is foimed. 

0. S. 

Preparation of Aromatic Sulphur-Ureas. By W. Weith 
(Deut. Ohem. Ges. Ber., vi, 967). 

These compounds ai*e readily formed by heating an alcoholic solution 
of aniline or other amido-compounds with one molecule of caustic 
potash and an excess of carbon sulphide for one hour. On adding 
dilute hydrochloric acid to the product and boiling off the alcohol, the 
sulphur-urea crystallises out and can be easily pimfied by one recrys- 
iallisation. Aniline yielded 80 per cent, of pure sulphocarbaniHde. 

0. S. 

Decomposition of Bosaniline by Water. By C. Liebekmank 
(Deut. Ohem. Ges. Ber., vi, 951 — ^953). 

Whee rosamline is heated with water in a copper digester to 270°, a 
large quanlitj of phenol is formed, which is got rid of by boiling the 

VOL. XXVI. 4 p 
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producfe with steaacD. The residue contains carbonacoons matter and a 
compound containing no nitrogen, together with nitrogonons bodies. 
Th^ are removed by boiling with water, and heating the crystals which 
separate out from the filtrate with crude hydrochloric acid, which dis- 
solves only the nitrogen-compounds. The residue crystallises firom 
boiling water in pointed plates melting at 200®, and from alcohol in 
small plates. It dissolves in alkalis without colour, and with sodium- 
amalgam and water it gives a red solution which soon becomes colour- 
less. This compound contains 0 = 72*5; 72*6; 73*3; 73*4; and 
H = 5 0 ; 5*3 ; 5*9, or less than required for the formula CjoHif,Oj ■+• 
H2O ; it does not change its composition at 170®. It has nothing in 
common with rosolio acid or with hydrorosolic acid. By heating it 
with hydriodic acid to ICO®, or with hydrochloric acid to 200®, it is 
resolved into phenol and cresol. Acotic anhydride converts it at 1 GO® 
into a compound ciystallising from alcohol in needles melting at 150®, 
and containiug 0 = 68*25 and H = 6*21. Heated with phosphoras 
pentachloride containing some trichloride to 170®, it yields O20H16CI3O2, 
crystallising from alcohol in colourless plates molting at 137®. This 
compound is not changed by heating it with alcohoHc potash, and by 
boiling it with sodium-amalgam only a part of the chlorine is removed. 

C. S. 


Methyl-aniline Green, By H. AppbnzblI/Eb 
(D eut. Chem. Ges. Ber., vi, 965), 

BmscsHBiDBR and Busch in B§,le, manufacture an aniline gi’een occurring 
in commerce in splendid crystals, which are readily soluble in water 
and distinguished by their puiity and richness of colour. This com- 
pound consists of OjioHi6(OH3)6Cl2H3.H30 -f ZnOJa, being a double 
salt of zinc chloride and an aniline green differing from Hofmann’s and 
Girard’s iodine-green by containing chloime in place of iodine. By 
treating it with silver nitrate it is converted into the nitrate, which 
possesses very similar propoi ties. In acids it dissolves with a yellowish- 
brown colour, which is reconverted into the origiual gi*een by adding 
a large quantity of water. The water contained iu Iho ciystals is 
given off only when the compound is left in vacuo for a long tune and 
therefore the constitution of the gi‘een is explained by the following 
foraula : — ® 

0. s. 


Physiological Chemistry. 


A New OonsUtuent of Urine. By T. BitfusTABK (Deat. Ohem 
Ges. Ber., vi, 88S— 884). 

Ubihe was evaporated on tlie water-bath to a ewmp, and this was 
nuxed with a considerahle quantity of ahsolnle alcohol The alooholic 
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Jiltirate was freed from spirit by distdlation, and tlie residue, after tbo 
removal of bippnrio acid by oilier, was neutralised with ammonia, 
treated with basic load acetate, and filtered. On evaporating this 
filtrate, crystals of urea were obtained, togethei* with crystals which 
did not dissolve in spirit. These ciystals are slightly soluble 
in cold water or aqueous alcohol, moderately soluble in hot water, 
insoluble in absolute alcohol or ether. Analysis of the now substance 
led to 'the formula, C3H8lSr20. It forms white prisms resembling 
hippuric acid and melting above 250°. When strongly heated, it 
is decomposed, with production of white fumes having a peculiar 
odour, and a combustible gas whidi smells like cthylamino and has an 
alkaline reaction. The now substance forms easily soluble salts with 
acids, and although it docs not combine with bases, its solution is pre- 
cipitated by mercuric nitrate. Nitiic acid converts it into sarcolactic 
acid, and boiling with baryia-waicr causes the separation of half the 
nitrogen in the form of ammonia ; the other half is appareiitly sepamtod 
as ethylamino, harinm carbonate being deposited. These reactions 
may be explained by representing the formula of the now body as 
follows : 'NH 2 — 00 — OjHiNHg, and the action of alkalis on it may bo 
represented by the following equations : — 

(1) NaHO + NH3.OO.O3H1.Nir3 = Nils + NaOO2.O3H1.Nn3. 

(2) NaCO3.C3II1.NIl3.NaHO = Na3003 + O3K5.NH.. 

T. 11. 


The OartUage of tbe Shark. ByP. PKa'inKSEN and ¥. SoxiUiisT 
(J. pr. Chom. [2J, vii, — 181). 

Tub cai-tilago of a fresh specimen of Scumnm horealh formed an elastic, 
mass which was almost transparent when in iliiii sootiojis, and on drying 
became covered with crystals of sodium chlorido. 

Analysis showed it to consist of — 


Organic matter wsembling ehondrin, and con- 
taining 15*4 ])cr cent, of uiirogoii 

Inorganic matter 

Water 


sm 

1777 

74-20 


100-00 

The inorganic mailer contixincd — 


Common salt 04’2*t 

Soda 0-70 

Potash 1*04 

Lime 0*40 

Magnesia 0*05 

Iron oxide 0*27 

Phosphoric acid 1-03 

Sulphuric acid 1'88 


100*30 

lliose figoi’os correspond with 10*00 per cent, of common salt in the 

4 r 2 
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fresB substance, and 4*80 per cent, of nitrogen in tbo dried aartilagc. 
As the fresh hsh contains only 1*16 per cent, of inorganic matter, it 
becomes a subject of interest to inquire whether so ^*oat an acoumulnr. 
tion of salt in the cartilage is duo to chemical combination, or to some 
kind of osmotic attraction exercised by the substance of the cartihige. 

T. B. 


* Brittleness of the Bones in Cattle. By J. NsissLiiiR 
(Landw. Versuohs-stationen, xvi, IBS' — 192). 

A DISEASE in cattle occurs nearly every year in some parts of the Black 
Forest, during which the bones of the affected animals become very 
brittle. It most frequently attacks cows in calf and young caitlo, and 
occurs only on particular farms which overlie granite or sandstone; 
the contignons farms on which the disease never appears, or only in 
very dry seasons, are mostly on gneiss. The animals are often onred by 
change of pasturage. Analysis of various bones of diffoi'ent sound and 
diseased animals gave the following results : — 


Fm'centdge of Dry Matter, 



Pdvis. 

i 

VertebTse. 

Forearm, j 

Tibia. 

Joint of tibia. 

Os 

Fomoris. 

Sonmdl 

Di8> 

eased. 

Sanaa 

Dis- 

eased. 

Sound 

Dis- 

eased. 

Sound 1 

i 

Dis- 

eased. 

Sound 

Dis- 

eased. 

Diseased. 

AjbIi 

45*49 

36*76 

45*50 

28-09 

64*27 

66*96 


66*95 

34*82 

24*41 

63*30 

PhosphoTic add 

15*93 

12*81 

18 81 

10*59 

27*68 

29*22 

1 26*921 

25*74 

14*08 

9*36 

23*96 



18*54 

— - 

— 

36*16 

35*71 

32*81 

<— 

18*21 

12 *71 

35*60 

^at 

25 521 

36*65 

22*65 


1*63 

3*961 


1 571 

20 70 

58*61 

2*14 

Nitrogen 

3*771 


8*41 

1 4*76 

4*09 

3*841 

1 4*621 

4 -721 

4*15 

— 

4*47 


JWemtage of Ash, 


Pbospboiicadd 

Tricaldc phospbate') 

85 02 

34*88 

41 *34 

37*69 

43*08 

4'1:’29 

43*92 

38*45 

42*89 

3H-3;) 

37*80 

calculated from > 

76*34 

77-04 


82*16 

94*04 


95*80 

83*91 

93*03 

83*67 

82*53 

ditto ) 











Total lime 

Lime not combined') 

with phosphoric > 

acid ) 


50 45 

■*” 

•*” 

55*80 

54*13 

.55*5.0 

— 

55*18 

52*06 


— 

9*19 


— 

4*90 

1*74 

3*68 

— 

4*7‘l 

0*72 


Magnesia 


*76 

— 

— 

— 1 

... 

*— 

— 


...... 


Potash 


1*53 


— 

■29 

*27 

•20 

>— 

*33 

•41 


Soda 


I’VA 



1*01 

1*12 

1*22 


1-31 

2*69 



Of the hollow bones only the walls woi*c takou for analysis, without 
the joints or marrow. It is seen that in the spongy bones there is 
more fat and less ash and phosphoric acid in the diseased specimens than 
in the sound ; in the long bones no such difference is seen. With the 
exception of the bones of the forearm, there is a smaller percentage of 
phosphoric acid in the ash of the diseased bones. 

The bones of diseased animals appear to he less in weight than the 
bones of a healthy animal of the same size. In many cases the disease 
is in all probability due to an insufficiency of lime and phosphoric acid 
in the food. 


E. K 
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Estimation of Hsemoglobin in Blood. By M. Quinquaitd 
(Compt. rond., Ixxvi, 1489). 

The autlior finds that there is an exact relation between tbo quantity 
of o:!^gen whidb. blood can absorb and the amount of hromoglobin it 
contams, so that the latter can be dctei'mincd by ascei*taining tho 
former. The qnantiiy of oxygen absorbed by 100 cubic eontimotors of 
human blood is 2G0 c.c., of ox-blood 240 c.c., and of duck’s blood 
170 c.c. The quantities of iron in 1000 grams of these kinds of blood 
are 0*53, 0*48, and 0.34 grm. respectively. According to Hoppe- Seyler’s 
computation, that 0*43 grm. of iron corresponds with 100 grams of 
hsemoglobin, the quantities of this substance in 1000 grams of these 
kinds of blood are 125, 120, and 82 grams respectively. The numbers 
obtained by Preyor firom observations with the spectroscope are a litile 
higher, but bear the same proportions. The amount of hasmoglobin in 
tho blood of the fowl is nearly the same as in that of tho duck. 

T. L. B. 


Variations in Hsemoglobin in the Zoological Series. 

By Quinquaud (Oompt. rend., Ixxvii, 4«b7— 4<8l>). 

By the method of estimating tho amount of heomoglohin, dc]>ending 
on ihe action of a liyposulphito, the author has boon enabled to 
draw up a table showing tho valuations in tho weight of haomoglobiu 
containod in the blood in various animals and undor diJOfcront pliysio- 
lo^cnl conditions. 

BKs researches load him to the following results ; — 

1st. The progressive diminution in the amount of hocmoglobin con- 
tained in equal volumes of tho blood follows, as a rolo, tho stops of the 
animal scale. 

2ndly. Tho blood of young animals contains loss hsomoglobiu (ban 
that of adults. A lino ropi*ebonting the amount of hannoglohm iakos 
the following ooiirso. It falls slightly dunng tho first few days oJ' 
extra-uterine life, rises dunng childhood, remains hovizoutal diiring 
adult life, and finally falls slowly during old ago. 

3rdly. Tlio blood* of birds is much loss rich in hoomoglobin than that 
of mammals, but tho weight of the globules is miher great or iu the 
former than in iho latter, though tho mammalian globules conl«un 
only a third of tho quantity of albuminous matoi*ial piosont in those of 
birds, 

4thly. As a rule, the females Imvo loss hsomoglobiu than tho mah'w. 

5t}ily. Tlie lymph of cmsiaccans contains 4 to 5 cubic eontimotors 
of oxygen in 100, whereas ordinaiy water in tho middle of winter, 
when completely saturated, contains only 1 cubic ceniimotor in 100. 

E. 0. B. 


The SaccharifSdng Fennent of the Blood. By P. Pnosz and 
E. Tidgbl (Pfliigcr’s ArcHvfur Physiologic, vii, 391 — 398). 

Tum authors iavostigato the naiuro of tho sacchanlying action which 
the blood shows at the moment in which its hlood-collb become dis- 
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solved, described by Tiegel in his treatise “ On the feraiontationof the 
blood” {lunger's Arcliiv f. Phys,, vi, p. 249). 

JSsspei bnpni. — 10 — 12 volnmes of -y — i p.c. NaCl solution arc added 
to a suitable quantity of whipped blood. The mixture is poured Juto a 
shallow vessel and left for 24 hours at a temperature below 50®. By 
this time the blood-cells have settled to the bottom, sharply scpamtocl 
from the Hqnid above, which the authors name the “ wash-liquid.” 
Albumin is sej^rated from the liquid by coagulation. If, after a time, 
traces of sugar or considerable quantities of peptone are found in the 
liquid, it is considered unfit for experiment. If this be not the case, 
the following experiments are made with it : — 

(i.) 25 c.c. of the “ wash-liquid ” arc mixed with starch and digested 
iu the hatch-oven for an hour, then tested for sugar ; it is found in 
greater or less quantity. 

(ii.) 25 c.c. of the liquid, rich iu blood-cells, are I’emovod from the 
bottom of the vessel and mixed with starch paste until it becomes lac 
coloured. If, after an hour, saccharification has taken plaoo, the 
wash-liquid is separated as well as possible, and replaced by a similar 
quantity of NaOl-solution cooled to 5®. After 24 hom*H the fermenta- 
tion will have disappeared entirely or will be perceptible only after 
a longer time, or after adding more of the liquid containing blood-cclls. 

(iii.) The rest of the blood-cells, together with the supernatant 
wash-liquid, are allowed to stamd at 20® — ^30® for 24 hours. Qradually 
the hlood-oells dissolve and impart colour to the liquid. It may bo 
shown by testing that a destruciaon of the ferment takes place, propoi*- 
tional to the solution of the blood cells, and is complete at the end of 
24 honrs. 

The above phenomena are thus explained. According to Expts. i 
and ii, together with i and ii given in Tiegors treatise (quoted above), 
a ferment exists in the blood, which is generally so combined that it is 
hindered from acting. By the ti'eatment described above, the combi- 
nation is dissolved, and the fonneut sets to work. Possibly the formout 
exists in oomhinaiion with a globulin subbtanee ; for bjr the action of 
a solution of sodium chloride, a globulin substnuco which containod a 
saccharifying ferment was exhucted from fibrin, afttT tlie fibrin had 
been thoroughly washed with water. It may bo that the ferment of 
the blood is combined in the blood-cells, and that this combination is 
dissolved in a similar inannei*. Wlietliei* the cause wliicli brings 
about the solution of the blood-cells is tlio same as that which destroys 
the ferment, cannot at pi*esent be determined. 

The destruction appears to set to work in fall measure only after 
solution of the cells, as shown in the followhig ex 2 )crimonts : 3 c.c. of 
ootive pancreas-glycerin are mixed with 15 c.c. of washed blood-cells, 
digested for 24 honrs at a temperature below 5®, then for one hour with 
I^aOl-paste in the oven : saccharification has clearly taken place. Tlie 
rest of the mixture is digested for 24 hours : saccharificaiion still 
evident. The blood-cells are dissolved with ether, and the mixture 
again digested for 24 hours : sacoharificotion is quite destroyed. 

Moreover, a saccharificatiou artificially set up in starch and albumiu 
is destroyed by addirion of the blood-cell solution. In order to see 
whether a ferment is combined in blood-cells of living-blootl in a 
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Bimilar way, Bock and HofEmann’s oxpovinionts woro repeated, and 
with success. The authors explain the results by supposing that the 
solution of sodium chloride washes out ferment from the blood and 
glycogen from the liver. A ferment was obtained fi‘omthe un'no of aii 
animal experimented on, and also from human diabetic urine; Bochamp 
has obtained a similar ferment from normal urine. The authors con- 
olude that the fermentation takes place not in the kidneys or urine, 
but in the liver or blood, but contend against von Wittich’s supposi- 
tion that the saccharification in the liver is caused by a feimicnt con- 
tained in the liver-cells. 

0 , 0 . 


The Blood in Apneea. By Altoust Ewald 
(Pfliigor’s Archiv f. Physiologic, vii, 576 — 5B1). 

Mainly of interest to Iho phyaiologisi. The author finds that in apnena, 
produced by inflating the lungs with a pair of bellows, the quantity of 
oxygen in arterial blood is increased until this bocomos almost satumlod, 
whilst the amount, of oxygen in the venous blood is diminisliod. Ho 
also states that it appears from somo unpublished oxpoinraonts of 
Pfliiger’s, that in apnoea the consumption of oxygon is noithor in- 
creased above, nor diminisliod below, tho normal. 


The Part played by Gases in the Coagulation of Albumin. 

By E. MATiinsu and Y. Ukiiain (Oonipt. rend., Ixxvii, 70G— 
70J)). 

Procebdinu from tho ohsorvations iliat tho serum of blood, when de- 
prived of its gases is not coagulablo by heat, (*von at a tempera turo of 
100", and that egg-albuiuin exhibits tho same anomaly, the authors 
have invostigate<l the causes of tho coagulation of albnniiii, and the 
relations of this snbstaiiee to ghdniliii. Tli(»y state* that tho ])nenmalii* 
mercury pump ouahles them to deinive nibiimin not only of gas(*H, but. 
also of volatile salts. Deprivation of gases renders albumin incoagul- 
ttblo by heat ; au<l tlio disapp<‘araiice of volatile salts converts it into a 
substance analogous to globulin. Tliey find that — 

1. Carbonic acid is the agent which dt‘tornuneH the coagulation of 
albumin by beat. Mgg-albumin, which abounds in carbonic acid, is not. 
coagulablo at a tompcwitiive of ItXV’ wlioii deprived of this gas, but 
is still ])rocipitablo by alcohol iwul metallic salts. Re-iuldition 
of carbonic acid renders the albumin again coagulablo by heat alone. 
Albumin coagulated by heat conhuns carbonic acid and gives it nj> 
when treated with acids m vticito. 

2. Albumin when <lcpnvod of its volatile salts is converted in glo- 
bulin. Those volatile salts consist of aiumonhini carbonate, with tmoes 
of tlio sulphate ami sulphide. Tho addition of a trace of ammonium 
carbonate to a solution of globulin, converts it into albumin. Th<^ 
solution is no longer coagulablo by carlx>nic acid in tho cold, but 
coaguInt(‘H at a temperature of 70". 
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A solution of globulin treated witb, l-200i:li of an alkaline plios- 
pbate, acquires the properties of casein, and is coagulated by acetic 
add. If, on the other hand, albumin, casein, and fibrin bo difc»st)Ivod 
by the aid of ammonia, and submitted to evaporation at ovdinai'y 
temperatures, a substance is produced which appears to bo globulin. 
From these facts the authors conclude that globulin is comparable 
with Mulder’s protein, in that it is a substance from wliirh all other 
albuminoids are derived. 

T. S. 


Variations in the amount of Urea excreted under the 
Influence of Caffeine^ Coffee^ and Tea. By L. Babuteau 
(Oompt. rend., Ixxvii, 489 — 491). 

This paper, as the author states, was called forth by a previous one by 
M. Eioux, on the same subject. Boux’s results were at variance with 
those of the author, inasmuch as they showed that tea and cofibo 
increased the amount of urea. 

The author describes two sets of experiments, one made by Eustriadcs, 
of Smyrna, and the other by himself. 

In the experiments of Enstriades, which were made on his own 
person, 15 centigrams of cafieine prodneed a diminntion in the urea of 
11 p. c., and SO centigrams of the same diminished it by 28*2 p. c. 
Slowness of the circulation was also noticed. In another experiment, 
60 grams of roasted coffee, taken in infusion, diminished the urea by 
15*18 p. o., the circulation also being retarded. 

Here the anthor remarks that in every case where a hot liquid, or 
even hot ean sucree ” is taken, the circulation undergoes a tempomry 
acceleration, which may possibly lead to errors. 

The author’s own experiments were made on himself, and the 
average results obtained are seen in the following table : — 

FM Period. Ordinanj JDieL 


Uriiw in 2 1 liouvs. 0roa in 2 fc bom’s. PuK*. 


Api*il 4lh to April 9th, 1870 

t. 1126 gr. 

24*98 gr. 

71. 

8ec(ynd Period. 15 grams of Tea dalfg. 


April 9tih to April 14th 

. 1146 gv. 

23’G4 gr. 

6 1 

Third Pe^^iod. 

Ordinary/ Diet. 



April 14tli to April 19th. 

. 1046 gr. 

26-00 gr. 

68 

Fourth Period. 15 grams of Orem Coffee. 


April 19th to April 24th. ........ 

. 1259 gi-. 

21-8 gr. 

02 

Fifth Period. 

Ordinary Diet, 



April 24th to April 29th. 

. 1242 gr. 

26*18 gr. 

09 


Heiuje in. the author’s case, 15 giams of tea diminished the urea hy 
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6*85 p. 0 ., wliereas the same quauiity of groou cojffoo (limiuishod it by 
14*]lp. c. 

The fact of the augmentation in the urea in JEloux’s experiments 
being only transient, leads the author to expect that Roux will, in 
future experiments, arrive at results similar to liis own. Ho pi*o- 
posos to make further expeidmentb on this subject, in which he intends 
estimating not only the urea, but also the carbonic acid. 

m. 0. 11. 


Determination of the Mechanical Co-efSicient of Aliments. 

By A. Sausen (Oompl. rend , Ixxvi, 1490 — 1493). 

From data furnished by the General Omnibus Company of Paris, 
and also from those confined in Genoiitl Morin’s “ Ai(le-M6moire do 
Mecaniquo,” the anther concludes that iu round uumbors 1,000,000 
kilogi*ammeters arc the equivalent or practicjil co-olliciont of Ikilogratu 
of protein, in a woll-rogulated diet. The omnibus horses oC Paris 
weigh on an average 500 kilograms. Bach ono draws an avwugo 
weight of 1,590 kilograms, at tlio rate of 2*20 motors per soeoud, lor 
four honrs daily, and stots this weight 60 or 70 times. Jt thus per- 
forms daily work equal in round numbers to 2,000,000 kilogramnietoj'S. 
At the rate of 1,000 pot* gram of aliment ai*y protein, it would x*oquiro 
1,250 gi*ams for its daily ration. Tt actually roceives 1,402 grams, f^CO 
of which ai'e furnished by oats, 135 by bran, and 307 by hay. The 
differonco of 162 gi-ams goes to support the body supposed to bo at rest 
at the i»ato of 30 gi’ams per kilogram of weight, the quantity showjj by 
experience to be necessary. The samo oo-of&cioxit bolds for the post- 
horses. They draw on an average 1,300 kilogmms each, ai» the same 
rate as the omnibus horses, and I'ocoive 400 gratos of oats for every 
kilometer travorsod. 

When tlio quantity of food necessary for the perfonnance of iiitcTuai 
physiological work, or, in other words, for the sap}>ort of the body at 
1 ‘cst, has been ascertuiued, the additional anioimt required for the por- 
fonuunco of external work iu ploughing, &o., may be ealculatt'd by tlio 

formula, P = P standing for alimentary p7*otein, W for the work, 

and 0 for the mechanical co-offioieut of the nut ntive unit. To d(‘tennint* 
the work which may be obtaiiuul from a given (loantity of i'ootl, tlio 
equation is W =s P X C. To express the x-atio of food to work, in 

P W 

terms of oats, for example, ono would have — - = , the kilogitim of 

uo o 

oats containing on an average 120 grams of aliinentaiy protein, and 
rw*« vorsCi^ if wo designate by n the number of kilogi'ams of oats. N 
+ 120 X IGOO, will give tho value of W, 

T. L. B. 


Influence of Barometiio Pressure on the Phenomena of Life. 

By Pau Fj B ert (Oompt. rend., Ixxvi, pp. 127(5 — 1280). 

M. Bi’ut finds tho following phenomena in ciuscs of death from poisoning 
by carbonic acid without want of oxygon, as hi animals which n'pi‘aii‘<ily 
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respire a Kmitcd qaaniity of super- oxygenn toil air, or of ooiiiprcRscd 
air. 1. The ai'tcrial blood romaius rich in oxygen till dontli occui*s, 
and at this moment it still contains 10 to 12 volumes oC oxygen in 
100 volumes of blood. The carbonic acid accumulates with decreasing 
rapidity, and a few seconds bofoi-o respiration ceases, it attains the pro- 
portion of 110 to 120 volumes, or almost complete saturation, which 
seems to take place at 130 to 140 volumes. 2. The i*espirai ions become 
slower and slower, without proportionally increasing in amplitude, and 
at last they sometimes occur only eveiy two or throe minnios. 3. The 
pnlls falls still more rapidly, but the heart continnos to boat for several 
minutes after respiration has ceased. The ai*terial tension I’craains higli 
throughout. 4. The tcmpei’atui*© decreases with extraordinary rapi- 
dity, although oxygen is being absorbed. This shows that the oxidation 
processes which fiirnish lieat diminish as the blood and tissues become 
saturated with caibonic acid, despite tlic entrance of much oxygen into 
the blood. At death the temperature is only 24® to 28° in the rectum, that 
of the surrounding medium being 15® to 18®. 5. Whon the carbonic 
acid in the arterm blood reaches about 80 volumes, all parts of the 
animal become completely insensible, with the exception of the eye, 
which does so only whon the carbonic acid reaches 100 volumes. The 
animal remains perfectly quiet, without the least convulsion during the 
whole experiment. It is even difELcult to say when death occurs. 
Convulsions occurring in suffocation, after heemoxrhage, or fi'om Uga- 
tnre of the cerebral vessels, are due to deprivation of the neiwo 
centres of oxygen, and not to the presence of carbonic acid. 6. After 
death, the motor nerves and muscles retain their properties as nsual. 
?. The tissues are charged with carbonic acid. The muscles contain 
60 volumes of it, instead of 15 to 20, and it may reach 100 in the 
urine. 

M. Bert draws particular attention to the fact that sensibility is 
destroyed long before the heart is affected, and thinks that carbonic 
acid deserves ti*ial as an anoosthctic. 

T. h. U. 


Chemistry of Vegetable Physiology and Agriculture. 


Inffuence of Changes in Barometric Pressure on the Pheno-* 
mena of Vegetable Life. By Paul Bdbt (Compt. rend., Ixvi, 
1403—1407). 

M. Bert has now extended his researches to vegetable life, and linds 
that changes in atmospheric pi’essure exercise upon it a similar aclioii, 
to that which they have npon animal life, rarefied air being injui’ious 
on acconnt of deficiency in oxygen, while compressed air, from its con- 
taining too much oxygen, has a positively poisonons action. 

The present experiments were made on the germination of seeds, 
Wo kinds being employed, the one sort consisting of barley and oats 
in which tlie embryo* is accompanied by a starchy albumen, anti tho 
ottier of cresses and radishes in which an albumen is tibsoiit. In ra reified 
air germination begins with a rapidity corresponding to tho smallnoRS 



TEGETABLE PHYSIOLOGY AND AGRCOOLTURE. 


1251 


of Gao pressuro. Tlio diffcroBCO becomes evident ffom 50 ceiitiniotovs. 
The number of seeds which snccood in j^erininating diniinislies greatly. 
The lowest limit of germination is about 12 ccntiiuetors Ibr cresses and 
6 for barley. At these pressures the number of seeds which goaminato 
is very small, and below them germination does not take place. The 
seeds which do not germinate are not dead, but gonniiiatc readily when 
the normal pressure is restored. The non-germination at low pressures 
is due to want of oxygen. At normal presbures, germination occurs 
more slowly when the air is poor in oxygen. It takes place as quickly 
as usual when the pi'essure is low, if the proportion of oxygon in the 
air is increased. It occurs as low as 4 centimeters in pure oxygen. 
The inferior limit of oxygen in air at which germination will occur as 
found by Hubci*t and Sonebicr, corresponds very closely with that jnsl 
indicated for atmospheric pressure. The geimination of loltuce-soeds 
ceased when Gie oxygen of tlio air was reduced to -Jlli. Now, -Jtli of 
76 centimeters is 11 centimeters, the normal tension for oi'ess-seeds. 

In experiments with compressed air, a distinction iinist bo drawn 
between Giose made in closed vessels and those in which iho air has 
been frequently renewed, as in the former sort flio iufluonce of carbonic* 
acid is to be considered as well as ibat of the compressed air itself. In 
fact, neither cresses nor barley, nor oven iho mould wliicdi c*rows on 
moist grain, will germinalo in air containing 20 per cent, of carboiiics 
acid, although an abiiiidanoo of oxygen is at the same time prosemt. 
This proporGoii of carbonic acid docs not kill Iho sc'eds, but wh(*ii it 
reaches 75 per cent., their vitiility is destroyed, and they do not ‘jfornii- 
nate when sown in the open air afterwards. The toxic power of car- 
bonic acid both over animals and plants, is measured by its tension, so 
tliat the proportion which aiTests germhuition is 10 per cent., and at 
10 atmospheres it is 2 per cent. The toxic tension of carbonic acid is 
much the same for animals and vegetables. Conqirossod air, when kepii 
pure by rouevval, has no particular oilect,or oven scorns bonelicial, until 
the pressure roaches 4 or 5 atmosplioros. Above ihis it is iiijurioiw, 
especially to seeds having a starchy albumin. At high pressaros, rchkIs 
are killed by exposure h) the action of compressed air, (dthor Iw'foro or 
afU'v germination has begun. This olfoet is due entirely to the high 
tension of the oxygen. IMie effbet is mmdi gi*eater u]>on farimiecons 
seeds than upon others. vSecds sown in comprt'ssed air eonsnmo mm*h 
loss oxygen than those in air at the normal pressure. Kx(*eHsivo 
tension of oxygen, therefore, lessons oxygenation in plants, ami it docs 
so likewise in animals. 

T. li. B. 


Endosmose of Gases throi:^h Vegetable Membranes. 

By A. BAUTiiiBiiTDMY (Oonipt. rend., Ixxvii, 427—429). 

Tub membrane employed by the autlioi* was the loaf of tlio bc'gonia, 
which, by gi'adnal withering during winter, had bocoim* rod need to 
more cuticulav tissue. When common air was dialysed through such a 
mombrano, the gas passing through eontaiuod 21 — 41 por cent, of 
oxygen. The comparative permoability of the mcmhraiio to various 
gases was asoortainal by exposing one surface of tin* momhi*an(* lo the 
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gas, and relieving tlie other side of pressm*o, the oxpovimcTits being 
contimied till equal volumes o£ gas liad in every case passed, the dif- 
ferent times required showing the relative permeability. It appears 
tliat the leaf membrane admits carbonic acid 13 to 15 times more 
readily than nitrogen, and 5 to 7 tunes more readily than oxygen. 
This high relative permeability of carbonic acid is somewhat diminished 
if the gas be quite dry. These results are similar to those obtained by 
Graham with a caoutchouc membrane. The bearing of those facts on 
the absorption of carbonic acid by the leaves of plants is obvious. 


Respiration of Aquatic Plants. By P. SonurzENBERGEB and 
E. Quinquaud (Comp, rend., Ixxvii, 272 — 275). 

By adopting the speedy method of determining dissolved oxygon which 
titration witli a hyposulphite affords, the authors have been able to 
make a multitude of experiments on this subject. Beer-yeast docs not 
evolve oxygen under any circumstances ; its absorption of oxygen from 
the surrounding water is unaffected by light or darkness, but gi^eatly 
dependent on temperature. Below 10° scarcely any absorption takes 
place; at about 35° the absorption reaches its maximnm, which is 
maintained up to 50° ; at 60° the absorptive power is destroyed. Ten 
grams of yeast containing 26 per cent, of dry matter absorbed at 9° 
1*4 C.C. of oxygen, and at 60® 24 c.o. of oxygen per hour. Ten grams of 
a very fine and fresh yeast-plant, containing 30 per cent, of dry mattei*, 
absorbed at 36° as much as 107 c.c. of oxygen per hour. The quantity 
of oxygen in the water does not affect the I’apidity of the absorption 
until it falls below 1 c.c. per litre, absorption then continues moro 
slowly till the water is entirely deprived of oxygen. 

With chlorophyll plants, there is an absorption of oxygon which is 
always taking place, and also an evolution of oxygen in sunlight. With 
Blodeti canadetms, evolution of oxygen ceases between 45° and 50°; at 
this temperature absorption of oxygon can be ascertained to occur 
equally in light or dai'kncss. The absorption of oxygon is much Usss 
than in the case of yeast, but its relation to tomperaturo is (ho same. 
Ten grams of Bloilea canadeims absorb at 24® 1*2 — 1*8 c.c. of oxygon, 
and at 40° 4—4*5 c.c. of oxygen per lionr. As before, the quantity of 
oxygen pi‘esent has little effect on the result. By taking care iliat Uio 
water never became saturated with oxygen, the aulhora woi*e able to 
use the same method for ascertaining the rate at which oxygen is 
evolved in sunlight. Ten ginms of Blodaa canadmisis^ evolved in various 
mixtures of pure water, and water saturated with carbonic acid, tlio 
following cubic centimeters of oxygen ; the experiments lasted fillcen 
minntes, but are calculated for one hour. 


Pure water. 

Water satumted 
with OO3. 

Osygen 

evolved. 

Pure water. 

Water saturated 
with CO3. 

Oxygen 

evolved. 

Alone. 



1*0 

100 

20-30 

13 0 

100 

2*5 

13 -3 

100 

^0 

10-0 

100 

6—10 

20*0 


Alone. 

3*0 
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* ^ When the evolniion of oxygen from the plant is vigorous, and con- 
tinued for an hour or two, the water becomes bupersaturaied with the 
gas, containing at 35° as much as 20 c.o. per litre ; this oxygon is re- 
tained by the water for a long time. 

R. W. 


of the Wood of Differently Manured Vines. 

By J. NTessler (Landw. Tersuchs-Stat., xvi, 185—187). 

Tjtr vines were manured, as under, in the spring of 18G9, and the 
branches cut off in February 1870, and analysed with the following 
results : — 


Potceniagt^ of Dry Suhsfanet>. 


Manure. 

Ash. 

Niti*ogon. 

• 

Nodes. 

Inlonioclos. 

Nodes 

IntcmodcB. 

TJnmdJiiurod 

• 3-38 

2-80 

•02 

•60 

Gypsum 

3*69 

2 -SO 

•70 

72 

Potassium snlpliate 

Potasbium chlonde 

I’oiassiunt chlonde, super- 1 

3 32 

2 02 

•75 

•02 

1 *33 

2-00 

96 

•91 

pliObplialc, and animoiiium 1 
fliilplmle J 

2 80 

2-61 

72 

•n 


Perceulaga of Ash* 


Mimuiv. 

Pliospliorie anhy- 
dride. 

Potash. 

Jjhnc. 


1 

Nodes 

lnterno<leH, 

1 

Nodes, 

rnleniodoH. 

Nodes. 

Iiitemodos. 

Uuuianuml 

0-15 

9 -02 

|B|M 

BfBBM 

30-10 


G^jwum 

8->(» 

8 99 



23-29 


PoiasHium sulpliato .... 

7 70 

7-31 

jimni 


20-25 

23 *90 

Poinssium chlorulc 

l*ot OHM lun elilondo, 1 

0 85 

10-48 

22 30 

21, -40 

28 '08 

20-10 

supcTphoapliale, and > 
ammonium buliihate J 

12 *00 

12 02 

22 SO 

21. 58 

30 90 

80-17 


The vine, manured with poLissium cliloride, was ospocially rich in 
ash ; while the percentage of ash in th(' vine manured with the mixture 
was very small, but this plant showed a lai’gor growth of wood- The 
nodes in all cases wore richer than iho internodos in ash and in nitro- 
gen, and with the exception of ilio phmt manured with gypsum, their 
ash contained a larger percentage of phosphoric acid. 


K K. 
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Experiments on the Cultivation of Sugar-beet in the Cam- 
pagna Bonxana. By F. SjRiSTtNi and Q. Dsl Torre (Gazzetta 
chemica italiana, iii, 190 — 195 ). 

The esperiments were made at Grrotta Rossa, near Rome, on a picco of 
land divided into six equal portions, three of which were manured 
respectively with superphosphate, common aslios (? wood ashes), and 
stable manure, while a fonrili was left unmanured. In those four 
plots the seed was sown in March, the fifth being left for transplanting 
the beets, and the sixth for later sowing. 

The following table exhibits the mean weight of the roots, and tho 
richness of the juice of plants gathered on tho 1st of August, from tho 
manured and uunianurcd plots : — 



A\erago eight of the roots. 

Sugar in 100 grams of juice. 

Variotics of Beet. 

Plants 

iniiuurcd ^ith 
superpliosphate. 

PniYmnurorl. 

P^nts 

nuumred with 
superphosphate. 

Unmauured. 

Vihuorm 

fo^ls 

gTiuns. 

430-00 

gHuns. 

11-076 

grams. 

10 *996 

Magdeburg . « * 

COl *33 

416 *00 

11 *605 

11 -381 

Silesian 

749 00 

411 *00 

8*023 

10*912 

Xmpenal 

1339*33 

415*00 

11*401 

8*703 

Bisette d’AUexuagnc . 

8i8 *00 j 

307*66 

11 381 

33 026 


The authors found that, next to superphosphate, ashc's ai'o iho best 
manure for beet, on account of Gio pottish salts which tlK*3r conlain. 
Tho results of transplanting were not satisfactory, exoci)t iii ihe case 
of the variely colled Disotto d’Allemaguo. 

From oxponmcntK hy Montaiiaiu cit<‘d in iho authors’ original paper, 
it appears that manuring with castor-oil eako increasos the quaniity of 
sugar* in tlie juice by about 1 per cent. 

In plants harvested rariy in Scptombei', tho weight of tho roots 
was greater, but the proportion of srrgar in t lie juice was r*«iihor loss, 
the avenigo pruporbion in all tho varieties being 9*4 per cant, liio 
largest roots wei'o obtained Irom tho plots mairurod with superphos- 
phate and with stable manxu*e. Boots weighing loss than a kilogram 
yielded a juice richer in sugaa* than those of greater weight. From 
this it appears that there is an advantage in thick sowing, for, though 
the roots will then be smaller, a given weight of tliom will contain 
more sugar. 

Plants gathered in October exhibited a slight diminution ryf weight 
in the roots, and a gimter diminution in the proportion of sugar in the 
juice, a result doubtless due lo ihe previous raius. 

Lastly, the authoi*s give a tabic of the total weight of tho voois 
gi*own on each plot, reduced to a hectare of smfaoc. The results show 












VifiGETABLE PHYSIOLOGY AND AGRICULTURE. 


1255 


tliat the greatest number of plants is obtained with tliiok sowing, and 
the smallest number on the plots manured with suporphosphato, the 
total weight of the roots being, however, nearly the same in tho two 
cases, and the proportion of sugar greatest in tho plants which had 
boon thickly sown. 

In the following table no account is taken of tho yield of tho plots 
bearing transplants beets, as it was very small : — 

Sugar contained in tho entire harvest of tho boots : 

Unmanured 

Manured with ashes 

„ „ stable manure .... 

„ „ supei*phosphate . . 

„ „ stable manure .... 

(thick sowing) 


2148 kilos. 


2507 

2039 

2050 

8529 


H. W. 


Effect of PotassiTun Salts on the Growth of Potatoes. 

By 0. D. Hujntuu (Trans. Highland Agii. Soc., 1873, 1G8 — 100). 

Numerous field expevimenib, oxlending over four yoai*s, wove made 
upon light boil in Oiiinboi'laTul The following borieb will give a fair 
idea of the rosnltb, Tho poiatoes in Uiis scrieb wore grown year after 
year on tho same laud. ILo yield is given in tons per aero. 


Manures. 

1868. 

1861). 

isiro. 


1 1 1 

4- n 
SW 
6-68 

5- 30 

9-10 

8-a(» 

3*21 

4’01| 

6 '75 
4*52 

8*36 

; 7-15 



Suporphospliato and potassium chloride 

Supoiq)hosphato and animoninm sidphaio .... 
Supcipliosphatc, nnnuoinuin sulphate, aiull 

'{K>ia8sium cliloride J 

Su])orphosphaio, nnunoniiun Hiilpliato, potiis- 1 
sium chloride, and inntipieviiuin sulphulc... J 


Bolh tho quaniily ol* tlu‘ crop *md Ihc size of tho iubers woi^o hove 
increased by the npjOieiil ion of ])ofubli. It appoars from Hoveral 
experiments that ilie yield of pohdooh (liminislu^H when the ero]) is 
grown repeatedly on tho banio land, oven when liboinlly manuml. In 
the above oxpei'imont tho falling oil ib luuoh loss where potash won 
applied. On land in high condition no distiiu't ofleot was ]>iH)ducod 
by any additional manuix). Potash addt'd to a smaU droshing of dung 
increased the crop, but with a full dressing It was useless. llc»avy 
di’essmgs of soluble inauui^os appear to have a prejiidiciul act ion ; com- 
mercial sulplialo and chloride of potassium arc therofoi^e preferable to 
kainite, of whicli large qnaiitiiies must be used if any ooiislderablo 
amount of potash is to bo applied. Common salt was found quite in- 
capable of replacing i^otassium chloride. Tho author rooouimonds as 
a potato nmnuiu, buperphosphate GJ cwls,, comiuercSal “ muriate of 
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potash ” 2 | owts., and ammoninin sulphate 2 J owts,, these quantities 
to be applied per acre without dung. This compound potash manui'c 
improves the keeping quality of the potatoes, but is no preventative 
against disease, fi^eedom fi*oin which depends much on cultivating only 
recent varieties. 

T. Ferguson 102 — 107) experimented on the same subject 

upon a light loam in Ooupar- Angus in 1871. His results are gencmHy 
similar to the above, but he obtained larger products from manures 
supplying phosphates and nitrogen only. Potassium sulphate was 
found to be superior to potassium chloride. 

R. W. 


Waste Products, ByA. H. Church 
(Trans. Highland Agri. Soc., 187:3, 220—2:35). 

Vakious waste residues are described of which the following scorn the 
most important. Fresh blood contains about 3 per cent, potential 
ammonia, 5 per cent, potash, and 1 per cent, phosphoric acid- Dry 
blood is five times as rich. Blood may be utilised as a manure by 
mixing wntli diy peat, or by coagulation with 3 per cent, of quicklime, 
and then diying. Flesh, fish, hair, and wool ai'e best prepared for 
manure by heating with steam under pressure ; they are then so dis- 
integrated that tliey may be dried and powdered. Horn when gently 
roasted may also be powdered. Glue refuse is a slimy matter, contain- 
ing in the fresh state 1*75 per cent, nitrogen, and when dry 3’8 pei‘ 
cent. Trottcr-sentoh,” a refuse of skin and hair from tanneries, is a 
cheap manure, containing in the fresh state 3*58 — 7*60 per cent, of 
potential ammonia. Refuse hops from breweries contain when fi*eKh 
1*91, and when diy 4*20 per cent, potential ammonia ; they are best 
added to compost heaps. The deposits from fermenting liquoi*s aiu 
always highly nitrogonous. Sugar-boilers* scum contains both nitrogen 
and phosphates ; the scum froinboci-rootsyi'upsa 2 )poai*s the most nitiN)- 
genuus, containing when dry 4 — 0 per cent, potential aniiiionia. le 
liquors obtained by “ rotting ” flax and hemp ai*c nitrof^enous, the solid 
contents yielding 2*7 — 4*0 pci* cent, potential ammonia. Rpc'ut gallh 
are used as manm'O; they coutain, however, in a hundred paHs only 
1*32 potential ammonia, *90 potash, and •17 phosphoric acid. Analyhos 
of wheat embryos, scpai*aled in Child’s decorticating process, and of 
giant puff-balls (LycojperJoii, (jiyanfemi), weighing 1 — 2 lbs. a- 2 )iocc, 
were as follows ; — 

Giant puif-balls. 

Wheat embryos. Fresh. Dry. 


Water 12*53 90*87 — 

Albuminoids 35*70 5*48 66*78 

Oil 4*18 *90 11*00 

Cellulose, &c 41*83 2*10 14*78 

Ash 5*76 *63 7*44 


100*00 100*00 100*00 

The nitrogen in the puff-ball is all calculated as albumin 5 a part, 
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lioweyer, existed as nitrates. Tlic asli-annijsis of the puil-ball yras as 
under : — 

PaOj. K3O. Na^O. OaO. PeaOj. fcliOj. Uudetormiuecl. 

46-ly 3.5’^48 6*95 ‘ 2*47 1*08 f)*Gt> 7*17 = 100 

Jl. W. 

Compositioii of some of the kinds of Guano now in the 
Market. By T. An duu mo n (Transactioiib of the Highland Agii- 
cnltnral Society, 1873 , 31 (J — 32 < 3 ). 


Analytical Chemistry. 


Remarks on some Peculiarities observed during Researches 
on Spectral Analysis. By Lkooq uil Boisbaudk vn 
(Oonipt. 1*011(1., Ixxvi, 1203 — 1205). 

ArrtiiR noticing that intho spectral oxiiiniuiation of a solution by moans 
of the induction spark, the exterior pLitiuuui wire should bo positive 
and tlie solution negative, tlie autlior i*oinarkb — 

1. That coi*laiu solutions, such as silver nitrate, at lirst give only the 
ail* spectrum, even when they are negative; this dilUealty can be 
overcome by moistening tho exterior platinum wii*o with ilio solution. 

2. The presence of metallic pai*ticibs in tho iuterpolar space renders 
tho air spectrum more feeble, especially in that poitiou of tho spool rum 
to which the bands proper to the metal belong ; this is probably tlio 
roivson wliy tlio violet nitrogen bauds tu*o moro developed in a sulphate 
of sodium spoetrum than in that of ]iotab&ium sulphate. 

3. The exterior wire may bo bmiight nonrei* to tho surfaoo ol’ the 
liquid when it is positive than when it is iK*gative, IJio liquid in the 
latter case (ending to come in contact witli the wire. 

4 Tho projection of minute di*ops of the liquid, its pidvortmlwn^ 
increases rapidly with the longtli of the spark, it varies, m(>reov(»r, 
considerably with tho naturo of tho Jiquul; tlxus, although generally 
feeble with tho metallic chlorides, it is coubidoiMble with cou(»eutrai;od 
solutions of tho chlorides of tin tmd bismuth. Again, it is very Iboble 
with fused i>otassium hulphate or carbonate, whilst tho nitrate is so 
dispersed that the study of its spectrum ib rendered dillioalt. 

6. The state of dilution of the solution inllueiicob tho relative in- 
tensity of the rays; for inbtance, in a concontmtod solution of OaOh, 
BaOh, CuGlii, <&c., the spectrum is complex, oontaiulng the bands 
proper to the chloride, the metal, and the oxide, and dilution tends to 
increase the intensity of tho spectrum of the oxide, aud diniinish that 
of the chloride ; the addition of hydrochloric acid, on the contrary, 
re\orbes this effect. When the spectrum of tho coucoutnih'd solution 
is simple, as is the case with the salts of the alkalis, Zii0le,OdOlj, S&m,, 
nornble variations are sometimes observed in the rolat/ive iuleusily ol* 
the bands, thus lithium chlonde in ooncontratod solution gives the 
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orange band stronger than the red, bnt on dilniion the rod becomes the 
stronger. With zinc chloride the i*ed band, jS 636’1, becomes feebler 
than the bine bands, 7 472*1, and 3 4C8*1, when the solntion is diluted, 
and with cadmium chloride, the red band, 7 643*8, becomes more foeblo 
than the blue B 467*7. 

6. When, after long heating in a gas flame, there remains only a 
trace of the substance on the platinum wire, the last band to disappear 
is not always that which was originally most brilliant ; thus with baiyta 
the green- blue bands remain visible longest. 

7. Some metals, such as platinum, palladium, and oven silver and 
copper, do not readily give the bands when in a compact state, but 
yield fine spectra when finely divided. In certain instances the author 
recommends alloying the metals for this pui'poso with lead, which is 
especially applicable in tlie case where the metals are readily pi'ecipi- 
tated from their solutions by zinc or by the voltaic cuiTent. He adds 
a salt of lead to the solntion, and after reduction fuses the spongy 
metallic deposit. In testing for thallium and indium, it is necessary tr> 
leave the solution in contect with the zinc for a considerable time in 
order to insure the precipitation of these metals. * Copper, on the con- 
traiy, is amongst the first to be pi*ocipitated. 

0. E. O. 


Note on Quantitative Spectrum Analysis. By Janssek 
(Compt. rend., Ixxvi. 711 — 713). 

BiBFEREING to the paper of Messrs. Champion, Pellet, and Grouior on 
the spectro-sodiomoter (page 934 of this volume), the author remarks 
that he himself, in a communication made to the Pronch Academy, the 
7th Kovomber, 1870, proposed two molhods for the quantitative esti- 
mation of sodium, the one takmg the intensity of the eolowition im- 
parted to the flamo, the other tho timo duiiiig which the coloration 
lasts, as a measure of the quantity of sodium which is contaiued in llio 
Bubsttiiico under examination. 

H. H. 


On the Spectrum of Chlorophyll. By J. Ciiaotajid 
(C ompt. rend., Ixxvii, 596). 

There is one band at the rod end of the spectrum of chlorophyll 
which suffices to distinguish the substance under all conditions, owing 
to the following properties : — 

Sensibility : being sharply defined, fixed in position, and exhibited 
with very weak solutions. 

Certainty : since nndm' the influence of alkalis it is divided into two 
bands, which character is exhibited by no other colouring matter. 

Generality: since it appears wherever chlorophyll exists, whether 
pure or altered. 

Chlorophyll existe in three different conditions, the lU*st in young 
leaves, the second in leaves fully developed, the tliird in dead leaves. 
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Tlie antlioi' considers chloi*opLijll mxioli more stable than is p;onei*ally 
supposed. He says that “it resists the action of iodiiio, of alkalis, 
and of the digestive organs, and preserves, if "not its primitive composi- 
tion and habits, at least the oharaetei’S which permit it to be detected 
in the most various and complex mixtures, and after a considerable lapse 
of time.” 

Its solution in oil resists in a remarkable degree the action of air 
and light. M. J. S. 


Action of Iron Salts on Pyrogallic Acid. By B. Jacqueatin 
(Conipt. rend., Ixxvii, 593 — 696). 

Pl'JiOGALLic acid added to a ferrous salt perfectly free from ferric salt, 
does not give the blue colour which is mentioned by most authorities, 
but yields a wlute opalescence, wliich, on exposing the solution to aii*, 
gradnally disappears, whilst the bine colour duo to a trace of feme 
salt makes its appearance. Pyi'ogaUic acid is a inor^ delicate test foi* 
ferric salts than even a sulpbocyaiiate. 

When the fen*ous salt contains 2 per cent, of ferric salt, the blue 
colour at first produced changes in a few minutes l^o groeii and thou to 
red. If as much as one equivalent of ferric salt is present with three 
of foiTouH, the led soluiiou gi’adnally becomes turbid, and during the 
first day purpnrogallin is precipitated ; dnrbig the second day a mix- 
ture of purpurogallin with iron tannomolanato, and on the third day 
the tannomclanate alone. These slow changes arc caused by the 
absoipiion of oxygen fi'om tlio air ; but iC^ after the sepaiutiou of the 
puipurogallin, an excess of ferroso-fcn*ic salt be added, the oxidation 
takes place rapidly. In tlio latter case the bi*own liquid is proeipitatod 
by ammonia, but if traces of ammonia bo added to the luiuid during 
the slow pi'ocess of oxidation, a deep blue-black or pni'jdish-bluo colour 
is obtained. Addition of a vci*y little more nmmcniia cluuigos the 
colour to violet, and then through amethyst to bright red. Tlxe blue 
colour obtained with traces of ainmom’a is far more ]>cnnanent ihaii 
puapm^ogallin-blue, but finally oxiilisos, yielding a black precipibdiO of 
iron tanntnnelanaie. Siuiilar phenomena are obseiwed when diluio 
ferric chloride is usc<l in pln(*o of fciToso-fcn'ic sulphate. I'ho n»cl 
oblaiiiod with excess of ammonia is reconverted into blue by sliglii. 
acidification with acetic sicid. Excess of acid elumgcs tlie colour to 
gi-oon^ The addifioii of ammonia increnses the delicacy of the pyro- 
gallic test for ferric salts. One cubic or^itimetor of a solniion contain- 
ing 0'000005 gram of feiric fjliloridc gives a distinct aim^fhyst 
coloration. 

The addition of pyrogallic acid to the brown solid ion of feme forri- 
c^anide gives a blue precipitate soluble in pure water. Pj*om its 
possessing a very pux*e tint, and from its behaviour with ammonia, the 
author concludes that the pyj'ogallic acid has in some wuy ontiTcd into 
its const Hut ion, since otliei'wiso a bi'own colour due to tho oxidation of 
the acid would contaminate the blue. 

M. J. S. 
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A Method for Comparing Different Kinds of Gunpowder. 

By M. DB Tromenbo (Compt. rend., Ixxvii, 120 — 128). 

The anthor observes that the present methods of testing gu^jpowder 
are insnfdcient, and that they are especially fallacious in the comparison 
of powders differing greatly in their physical characters. He proposes 
to explode the powder under circumstances in which it is restrained 
from performing any work, to determine the heat thus produced, and 
express the force of the powder in kilogrammeters. The apparatus 
used consists of a strong steel cylinder holdmg about half a litre, in which 
5 grooms of the powder are ignited by electricity. Tlie heat produced 
is determined by an ordinary water-calorimeter. 

3n the same number of the Gompte^ rendns Messrs. Roux and Sarron 
describe an identical method and apparatus, and investigate the coirec- 
tions for radiation and the slow conduction of heat by the walls of the 
explosion chamber. They also weigh the gases produced, and propose 
to attempt the determination of their volume as a necessary element in 
the calculation of the dynamic effect. 

M. J, S. 

Methods of aoxalysing Natural Fhosphates. 

By 0. MiiNB (Compt. rend., Ixxvii, 480). 

If the analyst does not separate the silica before determining phos- 
phonc acid, it 'will come down on the addition of ammonia (as citric 
acid fails to hold silica in solution), and may, the author thinks, be 
xnistaken for ammonio-magnesic phosphate. 

Li. W. 


Separation of Uranium Oxide from Phosphoric Acid. 

By E, Reiohardt (Arch. Phann. [8], ii, 232—284). 

Thb^ author proposes to modify his method of sepmutioii by dis- 
solviug the uranium phosphate (in the accumulatod residiu's froni tho 
phosphoiio acid determination) in a largo excess of sodium <'avbonaio 
and precipitating the phosphoric add with magnesia mixture. Old 
residues are best dissolved first in hydrochloric acid. Any ferrouB 
oxide should be peroxiilized and the sodium oaihonaio added to a dilute 
Sidution till a clear solution is obtained. Tho precipitated ferric hydrate 
is filtei*ed off previous to adding the magnesia mixture. A little more 
ammonium chloride may also be added if tho liquid should roniain 
turbid. ^ Ammonio-magnesium phosphate is filtered off as usual. Tho 
filtrate is x-endered acid by means of hydrochloric acid, boiled till no 
more carbonic acid is left, and tho ui-anium oxide precipitated by 
ammonia. The precipitate is readily washed out and may at once bo 
i*e-dissolved in acetic acid. 

W. V. 


Separation of Phosplioric from Molybdic Acid. 

By E. Reioharot (Arch. Pharm, [3], ii, 234). 

Ob the of sodium carbonate to phospho-molybdeuam wwidueH. 

nudybdus amd is readily dissolved. Any nitalUo oxides preoipltS 
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by sodium carbonate are liltoi'ed off, and magnesia juixturo added to 
filtrato as long as a precipitation takes place. The amuionio-mag- 
nesium phosphate removed, sulphuretted hydrogen is passed through 
the alkaline filtrate. On subsequently acidulatiug with hydrooliJoric 
acid, molybdic sulphide is preeijutatod, and can bo wovkctl up as ubual 
into ammonium molybdate either by roasting or evaporation with iiitr.c 
acid previous to dissolving in ammonia and crystallisation. 


Analysis of Nickel and Cobalt Ores^ Speiss and other Metal- 
Inrgic Products; an easy and acenrate method of Separate 
ing Zinc from Nickel and Cobalt. By E. FiiKSKNius 
(Zeitschr. Anal. Chem., xii, Gt) — ?J5). 

In the analysis of the ores, &c., of nickel and cobalt, groat difforcncos 
ocenr, which are due to imperfect methods of soj)ai‘ation. In a par- 
ticular case the author found 19*6*3 per cent, ol nickel and cobalt, while 
other chemists found 21*55 — 22*12 and oven 25**t‘G. 

An account is given of tho methods by whi(*li thoKO imnihers w(*i e 
obtained, and tho anther shows that the bubbtauco coiilaiiiod 2‘2*Ji per 
cent, of alumina, iron, lime, and magnebin, which accoiuils for the 
difference of results. 

The author’s method contains no new pi‘0C0bK of sopamtion. It 
consists essentially in dissolving tho substance in aciua regia, pro(*i})i- 
tatiug with sulphuretted hydrogen, filtering oil any pvcoipilaio, oxuUs-* 
ing ime filtrate with iiitrio acid, and sulding excess of ammonia t>o pre* 
cipitate the iron. Care must bo taken iC see that tho iron *p^»ecipit^^to 
contains no nickel. The filtrate is acidified with acetic acid, and afiior 
addition of acetate of soda, treated with sulphuretted hydrogen, by 
which means tho nickel and cobalt arc obtained as sulphidos. 'riicbo 
sulphides are dissolved and precipitated v/iih caustic potash; tiio 
oxides obtained arc reduced in a stream of hydrogen, and tho metals 
weighed. Tho metals are ro-dissolvod and tho solution* tmiti'd with 
ammonia and carbonate of aiumonia, by which means genenilly a Iitil<j 
precipitate of iron and aluiuina is obtained, wln'lo the silicic acid is left 
undissolved. This process is repwitiMi with tho })i»oeipittite, and tho 
necessary subtraction then made from tho weight of the lueUils [)ro^ 
viously obtaiued. 

If the ores or other substance contahi zinc, it will be procipittitod 
with tho nickel and cobalt. In this case tho solution of tho sulphidos 
is evaporated to a small bulk, and pure, finely crystallised sal-ainmoiiuiiC 
added (about 5 grams of sul-ammouiac to 0*2 gmm of zinc oxide) ; tho 
mass is then dried on the water-bath ajid carefully heated till all the 
sal-ammoniac, and with it the zme, is removed. 

When chloride of nickel or cobalt is heated with sal-ammoniac, not 
the slightest loss is occasioned, wliDo zinc is totally oxj)cllo(l. 

To separate nickel from cobalt: If the nickel is in oxct‘SH, tho cobalt 
is removed as nitnto of potassium and cobalt; if tbo cobalt is in 
excess, the solution of the ohloridcH is treated with poLiHsiuin cyanide 
in excess, pure caustic potash added, and tho nickel procipitAiUnl by 
liromine. 
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Comparison of the Processes for Estimating Alcohol. 

By A. Kraut (J. pr. Ohem. [2], vii, 228—247). 

The author has made experiments upon mixtures of alcohol and* water, 
and upon various wines, for the purpose of comparing the following 


1. By the vaporimeter. 

2. By distillation. 

The determination of the alcohol in the distillate was mado hy 
Elappeller’s alcoholometer, by the pycnometer, and by Mohr’s balance. 

3. By Balling’s saccharimetric method. 

With carefully mado instruments the first two processes give closely 
concordant rosnlts. The thii*d, which consists in deionnining iho 
specific gravity of the alcoholic liquid by a saccharimetor, then evapo- 
rating to a small hulk, re-dilnting to the original woighl, and applying 
the saccharimeter, is not trustworthy. The peroentagos of alcohol 
obtained in the author’s experiments with this process wore from *86 
to 2’03 higher than tliose given by distillation. 

’ W. A. T. 


Improvements in the Determination of the Amount of Jtaice 
in Sngar-Beet by means of Polarisation, By Fesbikand 
J iOiNSKi (Dingl. polyt. J., ccviii, 452 — 4 j60). 

The author formerly recommended that the juice he weighed ; ho has 
found by experiment, however, that as determinations of the amount 
of sugar hf polarisation in weighed and measured samples do not differ 
from each other more than 0*1 per cent., it is a matter of indificrcnco 
which method he employed. It has also boon found advisable iu 
extracting the juice to digest iho pulp four times with cold water; if 
water of 60“ — 80“ ho used, two digestions aro sufficient. The smallest 
quantity of juice found by Stammer amounted to 02 po»* cent. I^ho 
maceration of the roots should not bo condnetod on tho filter, but in a 
beaker. The liquid is then poured into tho funnel, which slioiilcl 
contain a platinum cone. If some of tho pulp bo poured into tho filter 
along with tho liquid, tho cono serves to prevent it fixim passing 
through. It is nnueccssary to measure tho amount of w'atior used in 
extraction; tho filtrate should amount to 00 — ^95 c.c., and must» bt» 
accurately measured. 

The author finds that, on evaporation of tho juice, iftho tomporaiuro 
reach 105®, decomposition begins to take place. Tho ovapomtion 
should thetefore bo conducted at 100®, and when the residno is partially 
dry, the temperature should not be allowed to rise above 00“ Tho 
juice may he dried in three ways : — 1st. By mixing it witlx a weighed 
amount of sand and evaporation. 2nd. By drying it, moistening 
several times with alcohol, and finally evaporating to dryness. 3rd! 
By evaporation in a platinum basin. The first of these tlireo methods 
always shows a higher percentage of water. 


w. n. 
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Valuation of Commercial Anthracene. By Dr. Pactc. 
and A. J. Cownlby (Chem. Nows, xxviii, 176). 

Anthraqtjinonb, foiTXLod by oxidising aniliraceno with a solution of 
chromic anhydidde in glacial acetic acid, is proposed as a basis for the 
valuation of anthracene. 100 parts of good anthracene, whose absolute 
purity was not however guaranteed, furnished 117 parts of anthi'ii- 
quinone. The molting point of the latter is placed by the authors JT' 
higher than it is generally supposed to bo. 

B. J. Q- 


Tests for Solanine. By O. Baou (J. pr. Chem. [2], vii, 
248—261). 

Tub solanine was obtained from potato-shoots by the usual pi*ocess. 
The author has oxarained the reactions described as characteristic of 
solanine, with results mlforing to some extent from those obtained by 
other chemists. Thus, contrary to statements occurring in some liand- 
books of toxicology, ho found that pnro solauino gave with concon- 
tratod nitric acid a colourless or slightly yellow, not a bluo solntiou, 
which in ten or twelve hours deposited colourless flocks. 

The moat suitable test for the recognition of small quantities of 
solauino and solauidino lio considers to bo a mixture of equal volumoa 
of conocntiraiod suljphuiuc acid and alcohol. On iiiLrodiicing a trace of 
solanine into the mixture, whilst still warm, a beautiful rod colour is 
developed, wliich lasts some time. One advantage of this test is that 
morphine, oven in considorablo quantity, does not Jiffect the colour, a 
circumstance of some imporianco when the process of Stas is employed 
for the detection of alkaloids, moi*phino and solauino being tlio only 
alkaloids which are extracted by cthei'* from acid, as well as from 
alkaline solutions. 

The author finds that the solanine in sprouted poUtoos i»osidos only 
in the peel, and in that iiart of tho tuber Ironi wliioli the shoot arises. 

W. A. T. 


EstimatiorL of Aniline Colouring Matters by means of Sodium 
HyposulpMte. By A. Stamm (Bull. Soo. Oliim. [2J, xix, 124 — 
127). 

WiiBK an aqueous solution of magenta or other aniline colour is jnixod 
with a solution of sodium hyposulphite (Schiitzonborgor’s hydrosul- 
plute), the aniline salt is instantly rouucod, and tlio solution, doooloiisod. 
This reaction tho author proposes to utilize for the ostiumtion of the 
tinctorial power of tho various coloured aniliao deiivarives. 

The strength of the hyposulphite solution is ascertained by titrating 
it against a known weight of the pure crystallised aniline colour, afiser 
which it is used as an ordinary volumetric solution ; some care, how- 
ever, is required in tho manipulation of this reagent, owing to tlio 
rapidity with which its absorbs oxygon. Tho opomtions must bo con- 
ducted in a closed vessel, from which tho air lias boon expelled by a 
oniTont of oarbouic anhydride, and since tho docolorisation takes pltico 
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only at 100®, the liqni<ls niider oxaniinatioii must bo i*aisc»d to ebulli- 
tion. 

The author finds that one molecnlo of ilio vanons aniline colours, 
whose compo&iiioii is accurately known, requires for coniplbio deco- 
loration the same quantity of hyposulphite as that which is required to 
reduce two molocnlos of ammonia cal copper sulphate. From this cir- 
cumstance it is possible, if the law obtains universally, ^ to deduce 
approximatively the molecular weight of any well-defined aniline colour. 
Thus the “violet de Paiis” and Hofmann’s violet gave absolutely 
identical results ; for the “ vert do Paris,” the molecular weight, 4()(), 
was calculated from the experimental result®, a number which corre- 
sponds very well with the formula, CsoHit,(On 03 N^ 3 . 2 (CHiOl) + H^O 
= 462, assuming that it has a composition analogous to that of “ iodine 
green.” 

J. W. 


On the DijQferent Methods employed for the Quantitative 
SSstiTnation of Caltleine. By R. WnYRion (Zeitschr. Anal. 
Chem., xii, 104 — 111). 

The author has examined the methods proposed by Mulder, Poligot, 
Olaus, Zoller, and Lioventhal. 

Peligot’s method consists essentially in precipitating the toa-infusion 
with Imsic lead acetate, with addition of a vciy little ammonia, and 
after careful washing, decomposing the filtmtc wdth sulphnrettod 
hydrogen. After a second filtration, the cafleine CTystullisos out of the 
liquid. Any cafieine that remains in the mother-liquor is estimated 
by titration with tannin. 

The objections to the method are that it I'oquircs a large amount of 
material to work with, and is thoroforo iua])plicablo when only a 
small amount is available for analysis. The titration is nut rust worthy, 
because the tannin carries down other mat tors bcsidcH caffeiiu', and 
thus gives results too lai’go. On the other hand, it is possibh^ that 1(‘Hs 
than the iml amount of caffeine may be obtained, because lead sulphide^ 
has the property of taking down witli it sucli inatteis as alkalonls, and 
of retaining them when washed. 

The method of Olaus consists in exhausting tho loaves v itli otlu^r, 
shaldng up the othoroal solution with water containing sulphnrie aeid, 
supersaturating the acid cafFeine-solution with ealeinod inaguosia, 
evaporating to dryness, and exhausting the dried rosiduo with (‘ther. 

This metliod is veiy similar to Mulder’s, and gives tolci'ably o<j[ual 
results. The source of error is that the whole oC the eaifoine is not 
always extracted in tho shaking up of the first ethereal solution with 
acid-^ated water. 

Zeller’s method is to boil the powdered tea-leaves with common sul- 
phuric acid a little diluted. Water is then added, and tho liquid 
neutralized with hydrated oxide of lead, evapomted to dryness, and 
the residue exhausted with alcohol of 85 percent. After filtration and 
evaporation to dxyncss, the cafteino is extracted with ethoi*, and on dia- 
tillfiig off the ether tho caffeine is left. 
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But the oaffeino thus obtained is very impure, and besides it is not 
impossible ^at when thus heated for some time with an acid, it may 
be partly decomposed, and in that case the result will be below tins 
real percentage. Liovonthal boils the powdered tea foi* a minute or 
two with chloroform. After cooling, the mass is washed till the 
chloroform flows through colourless. The filtrate is distilled and 1 he 
residue boiled with distilled water and evaporated to diyucsa. The 
caffeine then remains behind, but is not colourless. 

The author does not think that the chloroform peiieh*aios into iho 
tea, even when finely powdered, sufiSoiontly to extract all the caffeine ; 
moi’eover, other substances, as well as tho caffeine, pass into solution. 

Mulder’s method is preferred by the author to all others, on account 
oi* its simplicity, and more especially because the caffeine is obtained 
by it perfectly pure in colourless crystals. 

Raw coffee-bennes aro dried at 100®, and then finely ])owdered. Tea 
can be used just as it is found in commerce. A weighed quan- 
tity is boiled with distilled water; m the cose of coffee three 
times, each of an hour’s duration; m the case of tea, as long as 
the filtrate comes through coloured. By this means all the oaffeim*, 
as well as some other matfcors, passes into solution. Tho filtrate 
is evaporated on the water-bath to the consistenco of a syrup, 
and then, after being mixed with calcined magnesia to strong alkaline 
reaction, evaporated to dr;yness. Tho finely powdered i^esidue is 
digested for several days with other, filtered, and tho residue again 
treated with etlier, and finally washed with ether upon tho filter as 
long as a drop of the filtrate placed on a watch-glass leaves a residue 
of caffeine. The ether is then distilled off, and tho pm*e caffoino remains. 
The author prefers chloroform to ether, as caffeine is more soluble in tho 
former, and the operation is thus shortened. 

n. T. A. 


Separation and Detection of Htrychnine in Judicial Oases. 
By J. St. Oi.aiii Guay and d. 13. Lym (Z<‘ilschr. Aual. Ohom., 
xii, 12r,). 

Q bay’s method is to mb up the subhtanco in a inovlar with distilled 
water, mix it with oxces,s of acetic acid, and aftcT digesting it for 24 
hours at 27®, submit it to dialysis, tho dialysor floating on a quantity 
of water equal to ten times tho volume of the liquid. 

After 48 hours tho liquid is evaporated down to a drachm, acidified 
with acetic acid, and repeatedly shaken at intervals of five minutes 
with double tho quantity of cliloioforni, until tho latter on ovaj»oi*atiou 
leaves no residue. 

Tho watery solution is mixed with ammonia in oxooss, shaken again 
for five miuntes with four times its volnmo of ohloi'oform, and tho 
latter evaporated upon watch-glasses so as to prevent tho accumulation 
of the alkaloid in any one spot, Tho residue is then moistened with a 
drop of concentrated sulphuric acid, and if it remains colouiioss is 
examined by Otto’s colour-tost. If not colourless, it must bo wanned 
witli a few drops of sulphuric acid, saturated witli ammonia, and again 
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treated chloroform. Acetic acid is prcCoinible to all otliovs, 

because it coagulates albumiuous matter, docs not couvert starch into 
sugar, is easily removed, stud forms the most soluble stiychniiie salts. 

The colour reaction is also easily produced by placing the snlplimnc 
acid solution of strychnine on platinum foil connected with the negative 
pole of a one-celled battery, while the positive polo is dipped into the 
solution. 

The physiological action of the alkaloid on frogs was foiuid to bo 
much increased by drying them with a towel and placing tliom on 
blotting paper under a bell-jar for 24 hours, so as to got i*id of moisture. 
In animals tlius h*eatcd, tlio thirty-thousandth of a gi*ain produced the 
usual convulsions in hfLccn minutes. 

Lyman states that in case of any impurities, potassium pcrm«angaiiatc, 
silver oxide, and hydrated peroxide of manganese, are preferable to 
compounds of chromic acid, only that in the case of permanganates 
the appearance of the purple colour alone is not decisive, as a similar 
one is produced by other organic matters ; but in tho latter case it 
changes to a yellowish tint, while in the strychuine alone it passes into 
a bright red. 

a T. .A- 


Analysis of Cheese. By Alex. MiIllbr 
(Z eitschr. Anal. Ohem., xii, 111 — IIJ'). 

Except in special cases, the analysis of choose is limited to tho estima- 
tion of water, fat, pixitein, milk-sugar, and inorganic conslitucuis. 

In the case of new cheese, tho author dw'cs tho finely divided intiss 
over sulphuric acid at a somewhat low tomperaturo, and tlien oxtracts 
tho fat by means of other. The residue is thi'ii dned at a giadimlly 
iucreasing tomperaturo and weighed. Tl'lie diflerenco betwooii tho 
original weight and tho sum of the fat and tho residue from whiesh tho 
fat has been oxixnioteil, gives tho quantity of water. 

The porous, easily pulverised rosidno is particularly well fitted Ibi* 
tho estimation of niti’ogon (from which tho protidn is <salculalcd hy 
multiplication by G‘25), «uid tlie inoi^auic constituents. 

Tlio difference between the di-icd ftubstaneo freed Iroin fat, ami th<» 
sum of tho pi'otein and ashes, gives wjth siilficieiit a(*cium*y tho quan- 
tity of milk-sugar. 

In the case of old cheese, tho fat is ostiraatod as nlwve, but atienliou 
must be dirooted to the pi‘osence of lactic acid, fatty acids, and possibly 
ammonia-compounds, and hence tho analysis becomes more difiicult. 
Methods are given only for the determination of ammonia and 
nitrogen. 


G. T. A. 
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Polycliroinio Photography. By L. Yidal 
(Oompl. rend., Ixxvii, ‘J4i0 — 342). 

Tnts method is merely an extension of the “ carbon ” process. It con- 
sists in producing a sciics of partial impressions, each consisting of ono 
colour, and ti-ansferring these in succession to the same surface. The 
process is caiTied ont as follows : — 

Sevewd negatives aro obtained, and oaob is then covered with an 
opaque resist in those parts which in the original view do not contain 
the particular monochromatic tint wliich it is desired to produce. Tliis 
is done by hand, but requires no great skill. From each of thoso nega- 
tives as many positives as may be desired are then printed by the ordi- 
nai'y carbon process, substitnting for black the inquired monochrome. 
The provisional support, on which these partial positives ai‘o pn nice! , 
consists of parchment paper soaked in a cold, satuiuted, alcoholic 
solution of shellac. The developed image is alumcd, coated with a 
thin film of gelatin, and allowed to dry. To transfer one of thoso images 
to its final support, the surfaces are placed in contact with one anotlior 
under water, then i‘omovcd, pressed lightly between blotting-paper, and 
allowod to dij gently, still in contact. A short initnersion in alcohol 
then softens the shellac ; the parclimont paper is roiiiovod ; and the 
monochrome left adhering to the permanent surfiioo. Second jmd third 
monochromes of different colours are then iransfomnl to the samo 
surface by a repetition of the pi*ooess, exactly in tbo way fhat a 
chromolithograph is printed. The ti*ansparoncy of the provisional 
support obviates all difficulty in making the diffoi'ont colours vogistor. 

hi. ef. 


Berlin Water-supply and Town Purification. 

By A. Mullidk (Landw. Vei’suehs-Sialioneu, xvi, — 273). 

Tub aiitbor desenbos, in gonoml terais, the eonditiou of the Tlivoi* 
Spree before its outranoo into Berlin, and the state* of inqnu'ify it 
acquires while i>as&ing through the town, albo tlio oharactor of ilrt> well 
water which foiius pnit of the town siipply. All attempts to utiliso 
night soil in a solid state have failed; equal failure lias attended Uio 
efforts to purify sowago by chemical means, but irrigation upon sandy 
soil has piuvcd succcssfm. Thorough drainage of the town, with 
sowago irrigation, is recommondod. Gauss, mangold, and maiae have 
proved most successful sowago crops ; the vegetable pi*oduco contains 
nitrates in considerable quantity. Besides many well-known facta, tlio 
author rcmai*ks tliat when the soil is insufficiently aerated, the sowago 
deoxidises and removes in solution a large amount of foia‘ic oxido ; 
that under the same conditions tlie amount of sulphuiio acid in the 
sewage falls, fezrons sulphide being probably produced. On the othoi’ 
hand, with intermittent filtration, the organic carbon, nitrogen, and 
Rulphnr of the sowago aro all oxidised, jmd more carbonic, nil no, and 
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suiplim*ic acid are found in the drainage- water than in the fiowage, and 
the former is harder than the latter. When, however, a crop is grown, 
the drainage- water becomes very pure. 

Analysis can never infallibly ascertain the wholasomenc&s of drinking 
water. Tlie author cou'^idors the capacity of the water to pow fungi 
a better test (compare however this Journal, 1871, GO). Dilute solutions 
of urea in pure water were kept for many months ; only a veiy little 
ammonia, and no nitiio anid or fungus, was produced. When the 
experiments were repeated with water from the town supply, much 
more ammonia was formed, together with nitric acid, and a growth of 
mould. In pure solutions ammonia docs not change inio nitric acid; 
the presence of alkalis or sugai', in light or darkness, is unable to cilect 
the conversion. A decoction of linsoed of similar strength to sewage 
did not yield nitric acid. On the other hand, sewage, and many well 
watere, rapidly form nitric acid on keeping. The author thinks that in 
these cases a particulaa* ferment is present, and pi'oposcs to ascertain 
the presence of this ferment by adding nrea to a suspected water, and 
noting the result. 

R. W. 


Water-filters of MoiiLded Charcoal. By Junius MiiLLUR 
(Dingl. polyt. J., ocviii, 460—^52). 

It appears firam experiments made by the author that filtration 
through filters of molded charcoal is insufficient to remove germs and 
spores from impure water ; on exposure to the sun, a green variet v of 
Frococm appeared in filtered watei* as soon as in that wliicli had not 
been filtered. 

W. R. 


Manufacture of White-lead, By K. v. W w i s n 
(Dingl. polyt. J., ccviii, 4J14— 

WniTB-LBAD manufactured ty tho German method is, according to ilio 
author, supoiior in colour and ‘‘body to either tho Dutch or Ifnnich 
aoaade article. Tins niOThod consists in passing acetic aoul and water 
vapours into a chamber coiitalniugthui plnios of Iciul, and bubso<|ucntly 
introducing air and carbon dioxide. The advanlogo of this niotbod is 
that’ the process can be easily regulated. The nonnsil «ompoHiti<ju oi' 
whito-leadis stated to be that expressed by tho formula 2(PbO.OOi) -f 
PbO-HsO. An excess of carbonate makes a white-leail wJuch possoHSCS 
little “ body ;** the carbonate tends to crystallise, but tho “ body ” do- 
pends upon the smallness of tho particles. 

Sometimes very finely divided metallic lead is found in white-lead ; 
this gives a grey colour to the sample. It also occasionally happens 
that specimens appear partly coloured yellow or red ; this is caused by 
the presence of lead oxide (not hydrate). Tho following anolysos show 
the composition of good and bad white-lead; — 



TJEOHNIOAL CHEMISTRY. 


1269 


Lead oxide. Carbon dioxide. Water. 


1. Best quality 

2. Second „ 

3. Third „ 

4. Bad white lead 

5. Yery bad „ 

6. Oontaining coloured patches, . 


86-80 

11-16 

2-00 

86-24 

11-68 

1-81 

86-08 

12-28 

1-68 

84-69 

14-10 

0-93 

83-4? 

16-15 

0-26 

98-70 

5-31 

0-90 


Now, 5*31 OO 2 combine with 26*91 PbO, and 0*90 H 2 O with 11*15 
PbO: conbeqneutly the last sample of white-load contained 93*90 
— (26*91 + 11*15) = 55*64 pts. of anhydrous lead oxide, which was 
the cause of the coloration. M. M. P. M. 


Behaviour of Fire-clay in contact with Iron Slag at a High 

Temperature. By Carl Bischop (Dingl. polyt. J., ccviii, 

.i45-~450). 

The action of iron slag on the Ht^ssiau, Miilheim, Gninstadt, and 
Bel^an fire-clays is to cause them to fuse ai a temperature at which 
platinum ceases to be ductile. To apply the test, a small cylindei* is 
•formed of the fire-clay mixed with the desired proportion of slag ; 
when the cylinder loses shape, a comparison of the exporimonts may bo 
made. With normal Hessian fire-clay, 1 per cent, induces this change 
of fown at the fusing point of platinum. Griinstadi, Mulhoim, and 
Belgian fire-clays requijce from 5*/ per cent. Zollitz and Laarcm No. I 
fire-clay fuse j*espoctiYely with 14 and 18 per cent. 8 per cent, of 
iron slag produces the same efibet as 18 per cent, of glass. Qaamkivk 
fire-clay required 8 per cent, ; Laaran No. 11, 6 per cent. ^J'he former 
of those contains sand ; the author attributes its gi'oaior infasibility to 
the action of the silica on the iron. A trial was made with two 
clijFfcpcnt slags, one, containing 54 per cent, of lime, obtained in the 
Bessemer process for grey iron; the other, 41 pc*r coni, of lime, ob- 
tained in the manufacture of wldto iron. The latter exliibitod less 
tendency to render fire-clay fusible. The author rocomuioiids that in 
every case a jjositivo experiment should bo made. W, It. 

OoxnpoBition and Technical Properties of Coals. 

By Oakl Hilt (Dingl. pojyt. J., ccviii, 424-— 434). 

The author adopts the ratio between the amount of volatile inatiors and 
coke as the basis tor a technical classification of coals. From a number 
of analyses ho deduces the following numbers; — 

1. Anthracite: The ratio of volatile matter to coke varies lix)m 1 ; 20 

to 1 : 9 = 5 to 10 por cent, volatile matter. 

2. Flint coal. The ratio of volatile matter to coke varies from 1 ; 9 to 

1 ; 5*5 = 10 to 15*5 per cent, volatile matter. 

3. Caking coal. The ratio of volaiilo matter to coke varies from 

1 ; 5*5 to 1 ; 2 = 1 5*5 to 33*3 j)or cent, volatile matter. 

4. Caking gas 00 ^. The ratio of volatile matter to coke vnni»h 

from 1 : 2 to 1 : 1*5 = 33*3 to 40*0 per cent. volatiLo matUir. 

5. Gas coal. The a*aiio of volatile matter to coko varies from L : 1*5 

to 1 : 1*26 = 40*0 to 444 per, volatile matter. 
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6. Gas coal. Tlic ratio of volatile mattoi* to coke varies from 1 : 1*25 
to 1 : 1*31 = 44*4 to 48 per cent, volatilo maUor. 

No. 1 incladcs th^ viu*ietiGS of ordinaiy anthriujito. 

No. 2 inclndos sucli coals as Oio “ smokeless sicain coal *’ of OardilT. 

No. 3 includes tlic varieties of coal used for general maiiutactuiing 
purposes. 

No. 4 is a good gas coal, but yields little coke, and tliis of too porous 
a nature. 

Nos. 5 and 6 are cliiefly used in open stoves ; they bum with a 
bright flame, accompanied by a considerable quantity of smoke. 

M. M. P. M. 

Continuous Process for Purifying Coal-gas from Sulphur and 

Azomonia. By A. Vtsbnon Harcoubt and P. W. Pjsok 

(Ohem. News, xxviii, 175). 

AiTER “oxide” bas been nsed twenty or thirty times in removing 
snlphnr from gas, it becomes “ spent,” and is then sold to tho viti‘iol 
maker. The new process prevents this dotorioration of the oxitle* 
besides removing the ammonia from tho gas without the use of scrub- 
bers,” aud enabling tho gas manufacturer hunsolf to obtain sulphur 
containing but little impurity, and ammonia as sulphate. The method 
consists of a round of operations. Tho oxide is moistened with a polu- 
iion of fenio sulphate before introducing it into the purifier Tho am- 
monia of the gas entering tho pmufler is converted into sulphate, and uho 
ferric oxide formed fixes tho sulphur. The oxide after i*omoval from tho 
purifier is washed with water, which dissolves tho ammonium sulpha! o, 
and ihe residue is boiled with dilute bulphuric acid, which dihbolves 
feme oxide, fonning fcriic sulphate, to bo used with a fresh charge, 
aud leaves the sulphur. In practice it is foniid hobi io proceed thus ; 
tho oxide taken from the purifier is washed witli waitT, and the liquor 
evapomtod to ohtoiii Jinmumiiini sulphute, a litlle siilidiurie aeid heing 
first added. Tho oxide is then Innled succobsively wiih four dilate 
solutions of bulpliuxie a<'id, a, 5, r, each weaker tlian tlio preeetling, 
aud finally waskod with winter. Solution a is used in moistening a 
frc'bli charge of oxide Ixifoiv it enlerb tho purifier. H<»liiiiou h l)eeoiiu‘H 
solution a when more oxide is rcjwly for extract iou. Kolutioii v then 
lakes tho place of 5, and </ of c, tho water used at the end of tho pro- 
vious treatment bcconiiug tlio solution d of the new <»no. 

B. j. a. 

The Removal of Sulphur from Coke. 

(Dingl, polyt. J., ccviii, 403) 

X)r. Hovmajstk has discovered that an addition of acid manganese chl<#. 
ride to coke in extinguislung it, removes tho sulphur in tho state oi* 
sulphuretted hydrogen. In a largo Rhonish puddle- work a liquor con 
siarfing of a solutioti of manganoso and calcium (dtloridcs has been 
^mjployed for this purpose. 


W. R. 
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Use of Sodixim Alumiuate in Oalico-printizLg. 

By A. Kielmeyeb (Dingl. polyfc. J., coviii, 203 — 20ft). 

In oalico-printingj a sti*ongly-woven piece of cloili is insoried between 
the woollen or india-rubber piece on the one side, and the piece of 
calico to be printed on the other, for the pm^pose of taking up Iho 
print-colour penetrating through the calico, and it must, therefore, pass 
tlu’ough a portion of the hot chamber to be dried. Tlie object of this 
iuteimediatc piece is to furnish a perfectly clean, equal, even, and 
elastic layer for the piece to be printed to rest upon. This piece of 
cloth may generally be used two or three times before a cleansing is 
necessary. 

In printing with aniline black, it was found that the cloth layer 
soiled by the black could not bo completely cleansed by the succeeding 
bleaching operation, and that the fibre of the tlu'cad had sulTored. In 
English print-works, the above difficulty has been ovei*como by imme- 
diate immersion of the piece in cold water after each opei*ation, an 
appai*atus for the purpose being annexed to the priuiing machine. The 
development of the black is prevented by the immeiwon in cold wiitor. 

The author has, for some time, advantageously used for tho same 
purpose sodium aluminato, thickened to a paste with starch burned* 
brown: this paste ho nses under tho aniline black in printing, Tho 
alkaline porlion of this paste renders a developm(‘nt of tho black impos- 
sible ; also where the black and sodium aluminato come in couiacl, 
aluminium hydi’atois sopaietod out, and acts as a “reserve,’' olfectmilly 
cutting off contact of the black with tho cotton fibre. Tho sodium 
aluminato is used to pr»oparo tho intermediate pieces of raw cloth al)ovo 
rofeiTcd to (usod us “runuors ” for tlie caUoo in the printing opomtion), 
in tho following way : — 

After singeing, the piece is treated twice with a cold solution of 
sodium alumiuato at 4^^ to Baum^, and is then left for two hours 
1 ‘olledup, tho aluminato being thereby distribulcd uniformly throughotit 
the fabric. It is finally dried on tho eyliiidor. Thus treated a piece 
may serve as a layer under the print during two to three operations 
before cleaning. Befoiv bleaehiner (when too imioh soIUkI for fuHhor 
use wdthont this), these pieces arc to bo w*islu*cl, laid in liydrocliloric 
acid of 2° Baum^, and agsiin washed. For lu‘avy patlowis, the pre- 
pared piece can only b<» used once, and for very heavy goods, ns for 
instance pieces with aniline black grounds, the solniion ol* aluininato 
must bo used at 1<)‘ Bauiue. 

After tbo bleaching, not tho slighiest tmeo of the black patiern is 
visible in pieces used as layers, when treated as described. TIjc fibio 
of tho goods is .nlso not at all coutaminalod with almuina. Moraover 
the pattern on the backs of tho pieces of goods is much more laintly 
developed when a prepared “runner” or inlerincdiato picH'c is used, 
than when tho latter is unprepared. 

It may bo added that flie author has tried sodium carbonate' ami 
aooiato instead of tho alumiuato, but without suecc'ss, these salis 
having tho power of aiTcsting the dovc'lopmont of aiii line black, without, 
however, acting as a “ros<»r\c,” /.c., preventing the (udoiir whieli 
peuetmtes the calico from also penetrating the under-piece of cotton or 
“ mnuer.” W M 
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Iron Liquor for Calico-Printing. By A. KiELMMYKji 
(DingL polyt. J., coviii, 

Bt carefully regulating tlio dry distillation of wood, a product may bo 
obtained, from which an iitm liquor of constant quality is easily mauu- 
faofcui*ed- The uscfnlnoss of ferrous acetate as a mordannt depends 
mainly on a due admixtui*e of forrous and ferric salts, it is therefore 
advisable to work with a liquor containing a cci’tain proportion of tarry 
matter, which, by forming a layer on the sniface, prevents the undue 
oxidation of the iron on the cloth. 

To estimate the iwn in a sample of liquor, the author evapoi*atcb 
10 grams to diyncss in a weighed dish, heats with a little nitric acid, 
and weighs as feriic oxide ; the ]iydix)nielor does not give imslwortlay 
insults, owing to the presence of tarry mat lens. 

M. M. P. M. 


A New Aniline Red. By E. Piskrieuk 
(Oompi. rend., Ixxvii, (540). 

Anu.oNiA<AL cupric hy<lrato is added to aniline acetate, and the 
mixture then saturated with sulphuric acid. A fine purple-rod colour 
is thereby developed. The ammonium sulphate is removed by crystal- 
lisation. 

M. J. S. 


" Methyl Green.” (Bingl. polyt. J., coviii, 466.) 

The substitution-products of rosanilino with alcohol-radicals wore for- 
merly prepaied by tho action of the respective ioduie compounds on a salt 
of rosaniline. They may be more economically ohtained by tho dii'eei 
oxidation of metbyl-anilino. Tlio products thus oblained differ from 
those prepared by tlic foimer process only in iviaiiiing ilieir colour in 
artificial light, and arc distinguished by tho name “methyl violet.” 
Another methyl grou)) may bo added by tbc action of inothyl (*]ilorido 
on methyl violet, forming the compound known as “ methyl green,” U 
is more easily soluble in waier than tho confespoiidingiotlino conqiound, 
gives a fresher colour, and may be boiled when in solution wiiliout de- 
composition. Wool may be dyed with it, without furtlier treat inejit. 

W. H. 


Dnll Vamish. (Dingl. polyt. J., coviii, 405.) 

A VABNibH which does not reflect light is pi‘e])arc‘d by mixing a solution 
of i*esiu with some liquid in which i*esin is insoluble. A mixture of 
3 to 5 parts of sandorao dissolved in 48 ptn*ts of other anil 21 parts 
of benzol, resembles gi'onnd glass when dry. A solution of dammar 
resin in benzol, mixed with ether, also gives a good dull varnish. 
Water renders the vamish semi-opaque, Alfred Hughes recommends 
the following receijit : — 

Etiier 5(50 gi ams 

Benzol 210 „ 

Sondarac 4(5 „ 

Canada balsam 10 „ 


W. R. 
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The « Silber-light." (Dingl. polyt. J., cck, 79.) 

This mode of illumiziatioii is I'ecommended whore gas cannot be had. 
The mateiial used is oil, which is converted into gas befoi'o oombns. 
tion tahes place, whereby tbe combustion of the wick is greatly 
lessened (one wick may last a year), the accumulation of impurity is 
obviated, and the prevention of smell completely offoclod. Tho light 
is regular and uniform, and of white colour. The light with a burner 
inches wide, is equal to that of 28 sperm candles, each consuming 
120 grains per hour, and with one inches wide a light is obtained 
equal to that of 60 such candles. 

The burning apparatus consists of a row of conoc'ntrieally enclosed 
double cylinders perpendiculaily arranged at definite inteiwals. The 
innermost cylinder contains the wick between its two walls, the hollow 
space in the intenor serving to convey fresh air to tho interior of the 
fiame. The second cylinder conveys air to the outer side ol tho wick, 
and the third contains oil, and is in direct communication wilh both 
wick and reservoir. The mouths of all thoso chambers arc covered 
with a dome-shaped head, and from a suitable opening in this the gas 
streams forth in such a manner that it comes in contact wifcli a current 
of air, and thus a complete combustion is attained. 

Accoinling to tho nature of tho oil burnt tho consiruotion is some- 
what varied in its minor details. Eape-oil or light hydrocarbon oils • 
are mentioned. 

W, S. 

To Colour Brass Blue like Steel. (Dingl. polyt. J*., coviii, 466.) 

The brass, laid in a leaden vessel containing hydrochloric, and a little 
arsenic acid, assumes ii'idescont colours, and may be removed when tho 
dosirnd shade of blue is obtained. 

W. E. 

\ " ■ ■■ ' 

UtUizatlou of the Besidues obtained in Eeinoving the Fat 
from Wool, according to Chaudet. (Dingl. polyt. J., ccviii, 4(>60 

The sulphurous acid from iho furnace in which ilio sulphur has boon 
build, "escapes directly into the fatty water, contiiined in stone re- 
ceivers. AiVor tho water has boooine acid, it is allowed fo stand for 
24 hours. It then separates into three layers, tlio upiiormost consisting 
of impure fat, the lowest of earthy impurities, while the middle 
hiraluin is a solution of sodic, potassic, and ammouic sulphites. This 
solution is concentrated by evaporation and ignited, wlioiHshy tho sul- 
phites are oxidised to sulphates, which may be purified by crystaJlisation 
The uppermost layer may bo pressed in sacks to obtain tho fatty acids. 

W. R. 

Adtateration of Peppermint-oil with Castor-oil and Alcohol, 

(Dingl. polyt. J„ ccviii, 4()4,) 

A feAMPLU of poppormint-oi^ buspocted to bo adultowited, left, wJnui 
evaporated on paper, a stain showing the prosenoo of some fatty oil. 
VOL. XXVI. 4 R 
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The whole of the oil, amountiug to fifty-livo poandK, wns sent for 
rectification by distillation with water, it cousi&lcd of 18 lbs. of pnro 
peppormint-oil and 21 lbs. of castor-oil, which remained in the vossol; 
Sie remaining 16 lbs. consisted of alcohol. A sample prepared in these 
proportions did not differ from pnro pcppcrmint-oil in appearance, 
taste, or smell. Its specific gravity was lower than that of tlio pare 
oil, viz., 0’894 at 15® 0. 

W. R 

The Preservation of Yeast. (Dingl. polyt. J., ccviii, 4G7.) 

The yeast is washed out with cold water, and dried, first by pre&sm*o, 
and al?berwards in a centrifugal machine. It is then removed to an 
exhausted vessel containing ^cium chloride, and dried at a gontlo 
heat; finally a stream of dry air or carbonic anhydride is passed 
over it. A dry powder is thus obtained, which may be kept hermeti- 
cally scaled for some months without suffering decomposition. 

W. R 

Simple Process for the Preparation of Stannic Chloride. 

By Prof. Bronnbb (Dingl. polyt. J., coix, 7). 

Stannic chloride, as used by the dyei’s and coJico-printeaLE, appears, 
commercially, in white, crystalline, and more or less solid masses. It 
is much used in producing scarlet on woollens. It is but seldom pure, 
containing especially small quantities of iron, and almost always vary- 
ing quantities of sodium chlorido. The iron being positively injurious 
for . scarlets, and not easily removable by the dyers, and Hie sodium 
chloride also being objectionable, a simple method is given by which 
the dyer may prepare his own stannic chloride. Pure si aunous chloride 
is taken, which should not give a bluo procipitalowith polussinin ferri- 
cyanido, or white with barium chloride, and this is tmded iii a porcelain 
dish with its own weight of pnro fuming hydrochloric acid, and ilien 
with four times its weight of boiling water. Hy addition of poiaHsimn 
chlorate in small successtvo portions io the hot solution, with geiillo 
stirring, the stannous chlorido is easily couvoitod into s(amiii» (ddorido 
without liberation of chlorine gas, Per L pound of pure and (piitc' dry 
stannous chloride, 90 grams of potassium chlorate, at ilu' inosi, are 
required. The addition of chlorate is discontinued wlien the sol ul ion, 
at first clear, toms yellow and begins to liberate olilorino. 

W. H. 

Pini^ixig Cotton and Linen Goods. 

(Dingl. polyt. J., ceix, 78.) 

Insfeai) of sprinkling with wateu, it has been recommended to add a 
hygroscopic salt to the finishing mixture, and calcium chloiido is tlie 
salt selected as best for the purpose. By hanging the maiorial so pre- 
pared for four hours in a cool room, so much moisture is absorbed that 
it is then ready for calendering. For a mixture of this kind, lUO quaids 
the paste and 3 ounces of calcium chloride are recominouded. 

For the sprinkling process many awaugements have been devised. 
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By one metliod the stuff is moistened with water and then placed in a 
centrifugal machine ; by another, steam at a low pressure is caused to 
impinge against the materiiil, and in condensing, moistens it throughont. 
The plan inobt recommended is that in which a rotating brush is used 
for the sprinkling, the bristles, after passing through a trough of water, 
having to force themsclveb past a metal plate, ^tcr fordhly passing 
which, in their rebound to gain their former position, they spirt out 
the moisture they contain in fine rain. 

Finally, a plan has lately been adopted, in which a modification of 
the well-known “ pulverisateur is used. W. S. 


Experiments on the Making of Wine according to Chaptal’s 
Method. By L. Moschtni and F. Stssttnt 
(Gazzeita chimica italiana, iii, 105 — 107). 

The peculiarity of this method is the addition of calcium carbonate to 
the mnst after fexmientation in the proportion of 0*80 gium to 1 gi'axu 
of free acid present. The anthers, in following it out, tbnnd that 
the free acid of the wine was very nearly neutralized, but that the 
wine had acquired a disagreeable taste, and became turbid on exposure 
to the air. Moreover, the proportion of mineral matter was much 
increased. Further, they find by a scxnob of cxpoiimenis, that the 
quantity of calcium carbonate recomraondod by Ohaplal is nearly twice 
as great as that which is necessary to noutralizo tbo acid, the cpiantity 
actually required being only 0*43 gram of pounded Carrara marble for 
every gram of free acid present. Using this proportioxr they find that 
the acidity is corrected, and that the wine thus treated has a very good 
flavour. H. W. 


• Meat-flour from Fray-Bentos. By R. Pott 
(Landw. Voi*sueh.s-Stalioneii, xvi, 193 — lOO), 

Tins powdered residue from an cxti*nct-t>l-nu'nt facslory is inlinduiMMl 
into commerce as a feeding malonal ; its aualyhih gave the following 


lusulis : — 

Water 10*1*8 

Fat 12**l^i 

Albuminoids (oontaiuiug nitrogen 12*01) ...... 72*00 

Ash 4*88 


9<)-84 


The total matter soluble in water was (>*18 pci* cent , which yioldotl 
*64 of ash. The composition of the ash of the moat-flour was as 
follows ; — 


COji 

KftO. HagO. OaO, Mf;0. EcjOa. PaOg. SOj. SiO^, Cl. Sand, and Iobs. 

1*99 1*33 8 70 116 5 80 16*33 • ’Sa *66 *31 63*33 7*4-8 


Ooniparcil with ihe ash of fresh l)Ot*f, this ash appears small in 
quantity, and very doficiont iu potash and chlorine, while sand, lime, 
aiul iron preponderate. Analysis, iu fact, shows that the eonstiluc-uts 
of the juice of flesh have been I'cmoved. R. W. 
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Parchment Solution. (Dingl. polyt. J., ccvUi, 235.) 

This consists of gntta-poroha softened and cxicudod in ether. Jt 
furnishes a preservativo coating for pictures, cards, &o. Any extr»Me- 
ous matter is easily ves0S\red from it by menus of a dnmp cloib. 
Easily effaceable charcoal and chalk dra^wings are fixed, if tliiH bolntlon 
be distributed over their surface in fine spray. The other ovaporales 
and leaves the guttarperoha, which forais an extremely thin, but pro- 
tective coating over the design. 

W. S. 


Saber’s Method of getting Sugar from Molasses (Dingl. 
polyt. J., cevii, 410—^13). 

An acconnt of some experiments made on a working scale to test the 
process described in Dingier ^ b Juvrnal of 1872, p. 41)G. 

" Cleansing of Laboratory Vessels. Hy J. Walss 
(Dingl. polyt. J., cevii, 427). 

Vessels which have been boiled with oil may bo purified by agitation 
with a dilute solution of potassinm permanganate, wheicby a film*of 
manganic hydrate is formed, and on washing out with strong hydro- 
chloric acid, chlorine is evolved, which acts decomposingly on organic 
substances, allowing them to be washed out with water. 

W. R. 


Cleansing Flasks which have contained Resin Solutions or 
Essential Oils. (Dingl. polyt. J., ccviii, 79.) 

If the flasks have contained resin solutions, they are to be washed with 
caustic alkaline leys and finally rinsed with alcohol ; if they have con- 
tained e^cntial oils, such as oil of turpentine, poti*o]t‘um,* photogouo, 
&c., they 411*0 rinsed with one to one and a half ounces of sulphuric acid, 
iind then well washed oni in a stream of water, 

W. H. 


On the so-called Chemical Carbon. JlyE. 

(Dingl, polyt. J., cevii, 70—77). 

The analysis of a “black,” the origin of which is not described; it 
contained carbon, 8()‘2r» per cent. ; elomonis of water, 15*75 per cent. ; 
ash, 4*0 per cent. 

0. H. 0. 


Use of Size containing Tannic Acid for fixing Aniline Colours 

(Dingl. polyt. J., ccviii, 897.) 

Bt the use of tannic acid, mixed with size, the former ruay be greatly 
economised, as much less is required to produce a given depth of tint, 
with si'ie than without it, upon cotton goods. 


W, S. 
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iron and German silver, 349. 

Web sky, H., julianite, 149. 

Web sky, M., use of acid potassic sul- 
phate as a flux for* sulphides and 
analogous compounds, 89. 

Weddige, A., cyanocarbonic ether, 380. 

action of potassium sidphydrate 

on aromatic nitriles, 1241. 

Weidel, H., nicotine, 608. 

Weis bach, A., copper arsenide, 851. 

uranium Tni-nftTO.lRj 1108. 

zeunente, 150. 

V. Weise, £., manufeeture of white 
lead, 1268. 

Weiss, A, quartz-crystals from, the 
WaUis, 857. 

occurrence of zeolites in the basalt 

of the Limperichkopf at Asbach, 
1116. 

Weiss and Hubner. See Hubner. 
Weisskopf, P., production of oj>acity 
in glass, 657. 

Weith, W., action of alcoholaios and 
phenates on amides, 1240. 

^cyanonaphthalene, 1241. 

mutual convertibility of aromatic 

mustard oils (sulphocarbimides) and 
cyanides, 908. 

preparation of aromatic sulpho- 

ureas, 1241. 

syntliebis of aromatic acid, 901- 

Weith and Merz. See Merz. 
Weldon, W., treatment of dilute chlo- 
rine, 949. 

Wemmer, P., working of titaniferous 
iron ores, 540. 

Weppen, H., salts of jervic acid, 906. 
some constituents of white helle- 
bore root, 905. 

Werigo, A., capability of azobenzeneto 
form addition-products, 383. 

Werigo and Okulitsch, decompobi- 
tion-products of the ehloranbydnde of 
glyceric acid, 1020. 

Weselsky, P., alorcinic acid, a new 
acid from aloes, 1039. 

iodine substitution-products, 761. 

van der W cyder, new method of test- 
ing the inflammability of petroleum 
and other hydrocarbons, 532. 
Weyrich, R., different methods em- 
ployed for the quantitative estima- 
tion of caffeine, 1264. 
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of azurite, 1110. 
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1209. 
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glass, 740. 

— gold from Yancouver Island and 
from West Africa, 1108. 

lime uranite in the phosphorite of 
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analysis of some watei's of the 

island of Cephalonia, 741. 

Wibel, P., and A. Zacharias, now 
genus of platits which precipitate cal- 
cium carbonate, 765. 

WiehelbauB, H., pUenoquinonc and 
similar compounds, 172. 

Widmann, M. O., ammoniacal sidis of 
silver, 1106. 

Wiedemann, E., indices of refraction 
of the sulphuretted substitution-pro- 
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Wildt, composition of the bones of 
rabbits of various ages, 290. 

Williams, C. Gr., produetiou of fur- 
furol by the action of superheated 
water on wood, 162. 

Williams and Hubner. See Hubner. 

Wilson, J. 0., obituary notice of, 
783. 

Wimmop, P., the ooppor-process of 
Hunt aud Douglas, 952. 

Winokler, 01., hthiophoritc, 149. 

new minerals conlahiing uranium, 

606. 

WislicenuB, J., acrylic acid, 493. 

obserrationB on the so-c^cd anliy- 

diides of lactic acid, 57. 

hydracrylic acid, 490. 

Wisliconus, J., and P. Urech, cthyl- 
malonic acid, 376. 

Witt, O., preparation of nitrilos, 879. 

Wittich, the liver ferment, 515. 

the peptic aciiou of tlic pyloaic 

glands, 515. 

Wittstcin, G. 0., analysis of galena, 
652. 

water from tho springs of Parten- 

kirchen, 486. 

Woelz, A., brominated bcnzcnesuljtho- 
nic acids, 1142. 

W olf, W., a lecture exxiemieiit m - 
vegetable physiology, 522. 

Wolff, E., assimilation by sheep (d* 
various ages, 619. 

Wolff, P. A., application of the at or 
air-pump to evaporation, distillation, 
fliltration, &o., in oacuo^ 132. 

Wolffhugel, <3., pepsin and the di- 
gestion of fibrin, 761. 

Wolkow, Anna, isocrotyl ether, 747. 
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Young and Tborpe. See Thorpe. 
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Zalessky. See Salessky. 

Zay, W., preservation of albumin for 
photographic purposes, 423. 

Ziegler and Yen eki. SeeKencki, 

Zincke, Th., action of benzyl chloride 
on aromatic bydrocarbons, 272. 

new series of aromatic hydrocar- 
bons, 6«3l. 

action of zinc on a mixture of 

aromatic halogen-compounds and aro- 
matic hydrocarbons, 632. 
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Plascuda. 

Zincke, Th., and F. Sintenis, dini- 
trobromobenzene and phenylene-dia- 
mine, 167. 
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A. 

Aarite, or Arif-e, 479. 

Absoiptlon-spectxa of auikrapurpurin, 
433. 

Acediammej 59. 

ALcenaphthene, action of heated lead 
oxide on, 1135. 

Acenaphthene and naplithalic acid, 632. 
Acetaldehyde, action of hydrochloric 
acid on, 58. 

Acetamide, action of aldehyde on, 53. 

behaYiour of, when heated with 

sodium-alcohol, 991. 

Acetamides, chlorinated, 1129. 
Acetanilide, products obtained by dis- 
tilling, with sodium phenate, 1240. 
Acetate of erbium, 189. 

Acetate of lead, products of the dry dis- 
tillation of, with lead sulphocyanate, 
363. 

Acetate of potassium, heat developed 
during the formation of, 1100, 

Acetate of yttrium, 138. 

Acetate and cinnamate of calcium, pro- 
ducts of the dry distillation of, 901* 
Acetates, action o£, on lead salts, 575, 

dissociation of, 33. 

Acetenyl-bcnzene, action of sodium and 
carbonic anhydride on, 636. 

Acetic acid in crude &rmentation-butyric 
add, 375. 

estimation of, in wine, 92. 

— increase of, m alcoholic fer- 
mentation under reduced pressure, 
982. 

manufacture of, 957.. 

— - preparation of, 613. 

Acetic acid, glacial, action of chloral on, 
878. 

Acetic add and alcohol normally pre- 
sent in milk, as products of the func- 
tions of microzymes, 763. 

Acetic add and water, freezing points of 
mixtures of, 618. 

Acetic anhydride, action of, on ammo- 
nium sulpho<^anate, 1224. 

action of, on anthrapurpurin, 

428. 

Acetic chloride. See Acetyl Chloride. 


Acetochlorhydrose, action of fuming 
nitric acid on, 612. 

Acetochloride of methylene, 1117. 
Acetocinnamone, 901. 

Acetone, derivatives of, 496. 

chlorinated derivatives of, 159, 379. 

cyanogen-derivatives of, 59. 

formarion of, from glycerin, 627. 

Acetonitril and chloral, 626. 

Acetonilrils, chlorinated, 1128. 
Acetonyl-urea, 61. 

Acetonyluramic add, 62. 

Acetophenone, action of ammonia on, in 
presence of phosphorus pentoxide, 
1036. 

Acetophenonine, 1036. 

Acetyl diloride, action of, on epicarb- 
hydric add, 1217. 

action of, on hydrohenzoin 

and isohydrobenzoln, 1139. 

— on nitrates and nitrites, 683. 

action of zinc on, 614. 

Acetyl picrate, 1238. 

Acetyl-carberin, 371. 
Acetyl-dipheiiylaminc, 74. 

Acetylene, affinity of carbon and hydro- 
gen ixr, 127. 

Acetylide, 614. 

Achrodextrin, 394. 

Acidity or alkalinity of certoui salts and 
minerals, as indicated by their reac- 
tion with test-paper, 1159. 

Adds, division of t^ same base between 
two, 36. 

freCf in wine, 659, 967. 

influence of, on iron and steel, 818. 

standardising of, 123. 

Adds aromatic, action of the chlorides 
of, on aromatic hydrocarbons, 1233. 

synthesis of, 635, 901. 

Adds, monobasic, hydrates of, 371, 838. 
Adds, organic, new series of, 72. 

Acids, organic, and pyrocatechin, simul- 
taneous formation of, from grape- 
sugar, 1050. 

Acids, vegetable, formation of, in leayes 
in the autumn, 1049. 

Aconic acid, 875. 

Aconitine, solubility of, in chloroform, 
535. 
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Acrjlic acid, 493. 

Acrylic aci^ monobrozDinated, fpom 
jS-dibromopropionic add, 1220. 
Actizio-chemistzy, reseaxcbes in, 232. 
A^picaci^ 622. 

Adulteration of pepper, 1173. 

Affinity, common constant of, 1192. ^ 
Affinity of oxygen for chlorine, bromine, 
and iodine, 1188. 

Affinity in solutions of ferric chloride, 
847. 

Affinity of o:^gen for sulphur, selenium 
and tellmium, thermochemical deter- 
minations of the, 1190. 

Affaricus fastens, analysis of, 650. 
A^ieultuM materials, imalysis of, 
766- 

Air, amount of carbon dioxide in, 
595. 

Air, compressibility of, at high tempera- 
tures, 239. 

Air of rooms, arsenic in, 421. 

Air of the soil of Munich, amount of 
carbon dioxide in, 361. 

Air and steam, condensation of a mixture 
of, ti|mn cold surfaces, 1001. 

Air-ham of constant temperature be- 
tweesL 100° and 20Cf C., 438. 
Air<batteiy, 582. 

Air-pump, -water, 131, 591. 

Alac^atine, 1024. 

Alan-gilan, the essence of the flowers of 
Vnuna odoraiissma, 1149. 

Alanme, combination of, with cyana- 
mide, 1024. 

Albumin, amount of metamorphosis of, 
after blood-letting, 288, 

influence of starch on the solubihty 

of, 919. 

the part played by gases in the 

coagulation o:^ 1247. 

preservation of, for photographic 

purposes, 423. 

Albumin, circulating, 285. 

Albumin, iodised, 512. 

Albumin, organ-, 285. 

Albuminate, relation of alkaline phos- 
phates to, 187. 

Albuminate and casein, question as to 
the identity of, 188. 

Albuminoids, decomposition of, by ba- 
ryta, 614. 

determination of nitrogen in, 

1063. 

researches on the, 760. 

Alcohol, action of ozone on, 864. 

— detection of alkalo..ds in, 1X67. 

detection of, in fusel oil, 1164. 

detection of, in Tolatile oils, 632. 

chemico-le^ detection of, 92. 

estimation of, in oommercial chlo- 
roform, 533, 1059. 


Alcohol, influence of, on animal heat, 
518. 

new method of testing for fusel 

oil, 532. 

Alcohol, a new tertiary, and a method 
of preparmg a seties of tertiary alco- 
hols, 488. 

Alcohol, amylio, conversion of amylene 
into, by sulphuric acid, 369. 

Alcohol, amync, secondaiy, 45. 

Alcohol, benzylic, occurrence of, in liquid 
storax, 65. 

Alcohol ethyhe, compound of, with ahyl 
cyanide, 879. 

Alcohol, methylic, production of, by 
distillation of dry calcium formate, 
1118. 

Alcohol, normal propyllc, derivatives of, 
1118. 

Alcohol, physiological, in human urine, 
399. 

Alcohol and acetic add normally pre- 
sent in milk as products of the func- 
tions of microsymes, 763. 

Alcohol and water, detection in ether, 
532. 

Alcoholates and pheuafces, action of, on 
amides, 124D. 

Alcoholic fermentation. See Fermenta- 
tion. 

Alcohols, action of carbon sulphide on, 
497. 

Alcohols, compounds of, with aromatic 
hydrocarbons, 885. 

Alcohols derived from ethyl-amyl, 313. 

Alcohols of fermentation, on several 
groups of isomeric bodies derived from 
the, 258. 

Alcohols, normal, table of, 1082. 

Alcohols, polyatomic, action of oxalic 
add on, 1219. 

Aldehyde, action of, on acetamide, 58. 

Aldehyde, diphthalic, 392. 

Aldehyde, isobutylic, polymeric modifl- 
cation of, 378. 

Aldehyde, valeric, density, boiling point 
and rotatory power of, 1017. 

Aldehydes, action of carbon sulphide on, 
497. , 

compounds o( with aromatic hydro- 
carbons, 884. 

compounds of, with phenols and 

with, aromatic hy ^carbons, 501. 

condensation-products of, 68. 

Aldol, new researches on, 876. 

Aleurites iriloha, fruit of (candle-nuts), 

86 . 

Aliments, determination of the mediani- 
cal co-efficient of, 1249. 

Alkalme solutions, constitution of, 1098. 

Alkaline sulphides, changes which, they 
imdergo on dilution, 861. 
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Alkdlinifcy or acidity of certain salts and 
minerals, as indicated by their reaction 
with test-paper, 1159. 

Alkalinity of juice in the sugar factory, 
process^ for esiimating, 1060. 

Alkalis, xoanoiacture of, ^4. 

reaction of tannic acid, with, 

95. 

Alkalis and alkaline earths, heat evolrcd 
in the action of water on, 1096. 

Alkaloid in Boldo, 179. 

Alkaloids, detection of, in alcohol, 
1167. 

hydrocyanides of, 497. 

oxidation-products o^ 1041. 

reactions of various, with chloro- 
form, 535. 

removal of nitrogen from, 1041. 

Alkaloids of cinchona bark, 914. 

Alkaloids of cinchona bark, distribution 
of, 931. 

Alk aloids of cinchona bark, optical pro- 
perties of some modidoationB of the, 
1117. 

Alkaloids of Sydrastis Canaden&is^ or 
Golden Seal, 919. 

Alkaloids of Isopyrum ilialictr aides ^ 
611. 

Allantoin, oxidation of, with potassium 
ferricyanide, 1025. 

AUantoxamc acid, 1025. 

AUophanate, propylic, 872. 

Alloys employed for gold coinage, 
1067. 

Alloys of lead and bismuth, spontaneous 
dismtegration of, 603. 

AUyl compounds, constitution of, 1017. 

Allyl chloride, action of hypochlorous 
acid on, 1123. 

Allyl cyanide, compound of, with ethyl 
alcohol, 879. 

Allyl cyanooarbonate, 381. 

Allyl-benzene, attempts to obtain, 1122. 

AUylone produced bjr electrolysis of 
itaconic acid and its isomerides, 378. 

AUylene dicbloride, formation of, by 
dehydration of dichlorliydrin, 1218. 

Allylene dichlorodibromide, 1218. 

AUylene tetracliloride, 1218. 

Aloes, new add from, 1039. 

Aloin, formation of, in JJoe socotrim 
when exposed to the air, 84 

Aorcinic odd, 1039. 

Apha-dmitrotolueno, 274. 

Alpha-nitrotoluone, 274. 

Alum, hehaviour of. towards the chro- 
mates of potassium and barium, 
1005. 

Alum containing chromic add, reasons 
why it cannot be lormed, lOC^. 

Aum, mordanting of woollens with, 206. 

Aumiua-soap as a lake, 960. 


Auminate of sodium, use of, in calico 
printing, 1271. 

Aiuninite, occurrence of, near Halle, 
853. 

Aluminium, action of, on zinc chloride, 
848. 

Aluminium gold-purple, 235. . 

Auminium-propyl, 366. 

Auminium sulphate, testing of, 1162. 

Alums, crystalline dibsodation of, 32. 

Amalgam of silver, native, 356. 

Amber, identity of so-called “unripe,” 
with krantzite, 483. 

Amblygomte and Hontebrasite, crystal- 
line forms and optical properties of, 
481. 

Amidacetonaphthalide hydrochloride, 
1232. 

Amidanthraquinone, 389. 

Amidazobenzene, 64. 

Amides, action of carbon sulphide on, 
497. 

action of phonates and alcoholates 

on, 1210. 

Aundo-acids, aromatic, oontaining alco- 
hol-radicals, 281, 1145. 

Amidohenzene, 1146. 

Amido-derivatives, aromatic, direct for- 
mation of, 638. 

Amido-dumido-oreiu, 752. 
Amldomonochlorobenzeuo-sulphonieacid, 
639. 

Amidophenol-sulphonic acids, 903. 

AmidostUbene, 891. 

Amido-thiobenzomido, action of ammonia 
on, 909. 

Amines, action of hydrochloric acid gas 
on, 910. 

Amines, aromatic, 607. 

Ammonia, action of gaseous, on nitrato 
of ammonia, 1201. 

Ammonia in coal-gas, estimation of, 
409. 

Ammonia, improvements in the mode of 
estimating by the Nossler test, 1161. 

Ammonia, properties of anhydrous lique- 
fied, 473. 

Ammonia, solubility of silica in aqueous, 
473* 

Ammo nia, spectrum of, 840. 

Ammonm, dircet synthesis of, 1002- 

Ammonia in the urine in health and in 
disease, 516. 

Ammonia, unusual amount of, in a so- 
called Spa water, 256. 

Ammonia nitrate, union of, with ammo- 
nia, 598. 

Amnionia snlphato, production of, from 
nitrogenous waste, 1066. 

Ammonia and sulphur, removal of, from 
coal gas by a continuoas process, 
1270. 
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Ammomacal salts, dissociation of, 33. 

a productive source of, ll70. 

Ammonias, compound. See Amines. 

Ammonio-ferrous sulphate, 24.6. 

Ammonio-^ucinic sulphate, 1004. 

Ammonium amalgam, composition of, 
135. 

Ammonium b.jpophosphite, 4. 

Ammonium molybdate, 354. 

Ammonium sulphides, action of copper 
on, 1105. 

Ammouiam sulphocyanate, action of 
acetic anhydride on, 1224. 

Amphoteric reaction of casein, 514. 

Amphoteric reaction of milk, 188. 

Amyl alcohol, action of the principal 
derivatives of, on polarised light, 
1017. 

Amvl alcohol, active and inactive, 
1017. 

Amyl alcohol, secondary, 45. 

Amyl iodide, action of copper-zinc 
eouj^le on, 678. 

Amyl iodide and \c’at6r or alcohol, action 
of copper-zinc couple on, 681. 

Ajuylene, conversion of, into an amyl 
are.>hol by sulphuric acid, 369. 

Amylenes, 1013. 

Amylphosphine, 882. 

Amylphosphuiic acid, 884. 

Axuicatdium nuts, black dye obtained 
firom, 205. 

Analyses of gases, technical, 651. 

Analysis, elementary organic, 1057. 

Analysis of minei^, new method of 
proximate, 477. 

Analysis, spectral, quantitative, 1258. 

Analysis, spectral, peculiarities observed 
during researches on, 1257. 

Andalusite, description of a crystal of, 
from Delaware Co., Pennsylvania, 
257. 

Andesin from the Ural, 249. 

Anglesite, compact, from Arizona (U.S.), 
1205. 

Anhydrides of lactic acid, 57. 

Anhydrovanadates of thaj^um,324. 

Anilide of quinone, 173. 

Aniline, action of bromobeuzene on, 73. 

action q £ chloracetyl chloride on, 

911. 

Aniline black, 1069. 

Aniline colours, dyeing of felt with, 
1176. 

Aniline colours, fixation of, by means of 
size containing tannic acid, 1276. 

Aniline colours on cotton, cheap printing 
Qoloar for, 8 J8. 

Anflme colours dissolved in collodion, 
use of, 207. 

Aniline coIoutb, poison-contents of, 
207. 


Aniline, crystalline form of ethylene- 
platinocUoride of, 471. 

Aniline-dyes, estimation of, by means of 
sodium hyposulphite, 1263. 
Aniline-green, dyeing of straw with, 

305. 

— dyeing of wool with, 959- 

Aniline manufiicture, oil-baths in the, 

306. 

Aniline-red, new, 1272. 

Aniline, new red colouring matter from, 
640. 

Aniline-vapour, action of heated lead 
oxide on, 1135. 

A nilin e and phenol, action of chlorine 
on a mixture of, 1147. 

Animal body, dehydration in the, 287. 
Animal charcoal. See Charcoal, 99. 

decolorising action of, 302. 

determination of the matter 

absorbed by, in refining sugar, 1061. 

revivification of, 303. 

valuation of, 10^. 

Animal fluids, reaction of, 188. 

Animal heat, influence of alcohol on, 
518. 

Animals, consumption of water by, 929. 
Anisbetaine, 1146. 

Annealing of glass, 723. 

Anniversary Meeting (March 31, 1873), 
772. 

Anorthite, crystallographic description 
of, 257. 

twin-laws of, 857. 

Anthracenamine, 641. 

Anthracene, 750. 

fluorescent relations of, 235. 

improved process for prex>aring, 

956. 

isomerides of, 175, 176, 177. 

new synthesis of, 500. 

valuation of commercial, 1263. 

Anthracene-blue, 308, 422.' 

Anthrafiavic acid, 19, 275. 
Anthrapurpurin, 425. 

absorption-spectra of, 433, 

as a dyemg agent, 433. 

metallic depivatives of, 431. 

reaction of, with acetic anhydride, 

428. 

reaction of, with ammonia, 432. 

reaction of, with benzoyl chloride, 

430. 

reaction of, with bromine, 432. 

reaction of, with nitric acid, 433. 

Antbraquinone, nitro-deriTatives of, 389. 
Antifermentescible substances, 84. 
An tim ony, production of crystalline, 
1007. 

volumetric estimation of small 

qi^tities of, 407. 

Antique bronze, analysis of an, 1201. 
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Anthraquiuone, forxnation of, in the 
preparation of ‘bcnzophenone, 171. 

isomeride of, 388. 

nitrogen-compounds of, 389. 

Apatite, 101, 735. 

Apatite, iodine and bromine in, 357* 

Apbrosiderite, 1113. 

Apnoea, the blood in, 1247. 

Apomorphine, 917. 

Apomorphine, blue colouring matter ob- 
tained fiom, by oxidation of, 1083. 

Aquatic plants, respiration of, 1252. 

* Arabic acid, presence of, in the sugar- 
beet, 1124. 

Arabin-sugar, 1124. 

Aragonite &om Sasbacb, 857. 

Ardennite, 854. 

Arite or Aarile, 479. 

Aromatic acids, action of the chlorides 
of, on aromatic hydrocarbons, 1233. 

synthesis of, 901. 

Aromatic amido-acids containing alcohol- 
radicals, 287, 1145. 

amido-derivatiyes, direct formation 

of, 638. 

Aromatic amines, 507. 

Aromatic compounds containing sili- 
cium, 1026. 

Aromatic hydrocarbons, compounds of, 
with aldehydes and alcohols, 884. 

Aromatic hydrocarbons, action of beni^l 
chloride on, 272. 

Aromatic ketones, synthesis of, 1035. 

Aromatio nitrils, action «>f potassimn 
sulpb^drate on, 1241. 

Aromatic phosphorus-compounds, 1148. 

Aromatic sulphur-ureas, preparation of, 
1Z41. 

Arsenates and phosphates, mineral, 101. 

Arsenetted hydrogen, 842. 

Arsenic, action of bulphnr on, 843. 

Arsenic in the air of rooms, 421. 

Arsenic, amount of, in pyrites, and its 
distiibution in acid and alkali manu- 
facture, 4l7. 

Arsenic, detection of, 943, 1165. 

detection of, in phosphoric acid, 

910. 

Arsenic, yolumetrio estimation of small 
quantities of, 407. 

Arsenic-glance, 850. 

Arsenical colours, detection of, on paper 
and paper-hangings, 1057. 

Arsenical l^drofluoiic acid, 528. 

Arsenide of copper, 852. 

Arseniferous uranium mica (zeuuerite) 
from Joaehimsthal, 1010. 

Arseniosiderite, 102. 

ArseniouB acid, solubility of, in water, 
1006. 

Ash of the wood of difPerently manured 
Tines, 1253. 
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Ashes from TesuyiuB, comporition of, 
1011 . 

Asparagin, method of estimating, 652. 

Aspartic acid ^produced by oxi^itiou of 
conglutin with potassium permanga-. 
nate, 628. 

Aspergillus niger^ influence of metallic 
salts on the growth of, 648. 

Asphalt, its extraction, preparation, and 
uses, 660. 

Aspirator, a new form of, 837. 

Assimilation by sheep of yarions ages, 
519. 

Atacamite, 1010. 

Atacamite, artiflcial production of, 
1107. 

Atomic weights of cerium, lanthanum, 
and didyminm, 1004. 

Atrac^lic acid, 638. 

Atropine, detection of, 1062. 

Atropine, solubility of, in chloroform, 
535. 

Attraction, elective, 342. 

Augite, 735. 

Augite into talc crystals, pseudomor- 
phosis of, 357. 

Aurin, 434. 

Aurin, crystalline form of, 436. 

Aurin, compound of, with sulphur diox- 
ide, 437. 

Aurin-ammonium bisulphite, 438. 

Aurin-potassium bisulpliite, 438. 

Aurin-sodium bisulphite, 439. 

Aurora borealis, spectrum of the, 242. 

Aurous chloride, 245. 

Autumnal colouring of leaves, and for- 
mation of vegetable acids, 1049. 

Aventurin orthoclase, 248. 

Avic acid, occurrence of, in guano, 
1052. 

Axinite from Botallack in Cornwall, 
crystalline form of, 1012. 

Azadiraehba Indica, chemical examina- 
tion of the bark of, 1157- 

Azobenzene bromides, 386. 

Azobenzene, capability of, to form addi- 
tion-products, 383. 

Azobenzene, compound of, with benzene, 
499. 

Azobenzoic acid, composition of, 1142. 

Azoderivatives of benzene, cblorinated, 
167. 

Azoderivatives of liquid and seflid nitro- 
tolueue, 1027. 

Azonaphtboic acid, 392. 

Azoph nylene, 1141. 

jS-Azotoluone, 1027. 

Azoxybenzene, 10^. 

Azox} benzene, reduction of, to azoben- 
zene, 385. 

Azurite, composition and formation of, 
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B. 

Bacillus suhtiliSf presence of, in yeast, 
975. 

Bacteria, note on the origin of, 406. 

transformation of, into microzymes 

in the alimentary canal, 1048. 

Balance-sheet of the Chemical Society, 
(March 27, 1873,) 790. 

Barbituric add, ac^n of cyanogen gas 
on, 282. 

Barium hydrate, heat of formation of, 
1097. 

Barium hypophosphite, 5. 

Barium cenanthyhite, 1078. 

Barley, assimilation of phosphates by, 
87. 

Barometer -with self-registering appa- 
ratus, 590. 

!Biuometric pressure, influence of, on the 
mena of life, 641, 762, 1249. 

influence of, on the pheno- 
mena of Tegctable life, 1250. 

Baryta, preparation of, from barium 
sulphide, 414. 

Basalt, solvent action of gypsum on, 

1202. 

Basalt and hydrotachylyte of Boasdorf, 
Darmstadt, 1211. 

Basalts of Styria, 1115. 

Base, division of the same, between two 
acids, 36. 

Base produced by action of HI. and P. 
on codeine, at l35°, product obtained 
from the, by the action of silyer 
nitrate and nitric add, 1088. 

Battery, Bunsen’s chromic acid, 123. 

Battery, improyed form of Groye’s, 590. 

Banxitc, analysis of, 673. 

Bauxite, use of, for lining smelting fur- 
nace, 672. 

Becch-blight, a new, 1156. 

Beer, boric acid as a presciratiye of, 

100 . 

Beer, crystalline precipitate producd 
in, on the addition of potassium car- 
bonate, 658. 

detection of picrotoxin in, 94. 

determination of extract in, 93. 

Beer-coolers of zinc, 958. 

Beer and wort, estimation of tbe extract- 
contents of, 655. 

Beer-yeast, physiological theory of, 
alcoholic fermentation by, 405. 

Bees-wax, testing of, for adulterations, 
194. 

Beet, changes in the sugar of, 659. 

determioation of the amount of 

Juiee in, by means of polarisation, 
1262. 

experiments on the oultivatioii 
in the Campagna Bomana^ 1254. 


Beet-juice, process for purifying and 
decolorising, 424. 

Beet-root, respiration of, and air en- 
closed in, 1050. 

Beet-root ash, preparation of rubidium 
from, 474. 

worhing of, 99. 

Beet (sugar-), presence of arable acid in, 
1124. 

Beet-sugars, estimation of the yield of 
pure sugw from yarious raw, 296. 
Beetle eudiometer, 292. 

Benzacrylic acid, formation of, by distil- 
lation of a mixture of barium benzoate 
and Bulphocvanate, 363. 

Benzamide, crystallme form of, 585. 
Benzbetaine, trimetbylated, 1146. 
Benzene, action of potassium on, 382. 

compound of azobenzene with, 499. 

compound of, with chloral, 885. 

compound of, with formaldehyde, 

884. 

chlorinated, azoderiyatiyes of, 167- 

dinitro-deriyatiyes of the lugher 

homologues of, 887. 

pentachloriuated, 499. 

regarded as methyl-pentol, 885. 

Benzene-deriyatiyes, constitufion. of, 
1132, 1134. 

isomeric series of, 1224. 

Benzene-sulphonic acid, brominated, 
1142. 

Benzhydroxamic acid, crystalline form 
of, 584. V 

Benzile, constitution of, 1037. 

Benzoate of barium, product of the dis- 
tillation of, 276. 

distfllation oJ^ with barium 

Bulphocyanate, 363. 

Benzoic add, action of, on phenyhe 
mustard oil, 757. 

action of sodium formate on, 

1238. 

action of sulphocyanates on, 

636. 

oonyersion of, into metachlor- 

OTtho-oxjbenzoio add, 756. 

preparation of crystallised, 

from gum benzoin, 902. 

Benzoin, constitution of, 1037. 
Benzophenone chloride, 171. 
Benzoxyazobenzene, 1027. 

Benzoyl chloride, reaction of, with an- 
thrapurpurin, 430. 
Benzoyl-hydrocoerulignone, 1033. 
Benzoyl-sulpho-niea, 1132. 

Benzyl alcohol, occurrence of, in liquid 
storax, 65. 

Bemwl chloride, action of, on aromatio 
hydrocarbons, 272. 

Benfyl ebloride, action of, on naphthyl- 
amine, 1147* 
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Benzjlnaplitihalene, 891. 

Bmzyl-phenyl ketone, 1037. 

Benzyl-sulpliouic chloride, 1040. 

Benzyl-toluene, 1225. 

Benzyl-tolueiie, action of heated lead 
oxide on, 1135. 

Benzyl-xylenes, iso- and para-, 272. 

Beiaunite, 831. 

Berlin water-supply, 1267. 

Beryl, crystalline form of, 1011. 

Bessemer flame, spectrum of, 461. 

Bessemer iron, estimation of oxygen in 
decarbonised, before addition of Spie- 
geleisen, 298. 

Bessemer process, facts relating to the, 
299. 

Bessemer process, investigationB on the, 
540. 

Bessemer steel, distribution of carbon 
in, 953. 

Beta-nitrotoluene, 274. 

Bichrome battery, salts used by Vorsin 
and Dronier for tlie, 947. 

Bile, estimation of sulphur and of tauro- 
chohc and glycocholic acid in, 536. 

Bile-aoids, presence of, in normal urine, 
928. 

Bile-pigment, oxidation-product of, 288. 

Bile-pigments, and their detection by 
the spectroscope, 78. 

Bismuth, new reaction for, 531. 

Bismuth subnitrate, presence of silrer in 
commercial, 308. 

Bismuth and lead alloys, spontaneous 
disintegration of, 603. 

Bismuthmenite, 478. 

Bitter-almond oil, action of nascent 
hydrogen on, 1139. 

Bitter apple as an article of food, 649. 

Biuret, tiipropjhc, 1119. 

Black colour for paraffin and other 
mateimlB for candle-making, 205. 

Black dye for woollen and semi-^^ool'en 
goods, 208. 

B&t-fumace, distribution of tempera- 
ture in the, 666. 

Blast-fumoce slags, yarious uses of, 656. 

Bleaching of rape, poppy, and linseed 
oils, 100. 

Bleaching powder, a few facts concern- 
ing, 1169. 

Blood, amount of iron in, 288. 

• in apnoea, 1247. 

det^ion of, by formation of hsemin 

crystals, 1167. 

— - determination of the absolute mass 
of, 646. 

distdbution of iron in the con- 
stituents of, 398. 

estimation of hmmoglobin in, 1245. 

expulsion of carbonic oxide and 

nitric oxide from, 397. 


Blood of mammals, birds, and fishes, 
number of red corpuscles in the, 
289. 

oxi lising power of, 641. 

of polyps and crabs, and of tho 

squalus and ray, 1150. 

presence of dissolyed earths and 

phosphoric acid in alkaline, 925. 

saccharifying ferment of, 1245. 

Blood-letting, amount of metamorphosis 
of albumin afber, 288. 

tissue-change in the animal 

body after, 644. 

Blood-spots, detection of, 298. 

Blowpipe, alcoholio vapour, 92, 

Blowpipe chemistry, spectra of some 
cobalt-compounds in, 1161. 

Blue dyeing, 422. 

Blue stamp colour, 423. 

Boilor-emsts, combustible, 660. 

Boiling points, determination of, at the 
normal pressure, 1103. 

Boiling points of homologous organic 
compounds, law of, 237. 

Boldo, presence of an organic alkali in, 
179. 

Bono-black, preparation of active, 
424. 

Bono phosphates, 35 i. 

Bones, brittieness of> in homed cattle, 
924 1244. 

experimental modifications of the 

composition of, 518. 

metamorphosis of, 923. 

of rabbits of various ages, compo- 
sition of the, 290. 

Borate of calcium from Oregon, 1206. 
Boric acid, flame-test for, 1055. 

as a preservativ o for milk and 

beer, 100. 

Bornite, or peacock copper oro, from 
Vichn-8alm, Belgium, 1114. 
Borofluoride of potassium, 30. 

Borou chloride, reactions of, 351. 
Boropropyhe ethyl, 872. 

Brain, composition of the grey and white 
substanci^s of tlio, 922. 

Brasilin, 899. 

Brass, to colour blue, like steel, 1273. 
Bread, poisoning of, 424. 

vegetable parasites of, 85. 

Brewing, Pasteur’s new process for, 
958. 

Bricks, colours of, 951. 

Brittleness of the bones in cattle, 924, 
1244. 

Bromacctone, 406. 

Bromocetyl bromide, action of, on zinc 
methide, 48. 

Bromadipic acid, 623. 

Bromate of erbium, 139. 

Brpmato of yttrium, 137. 

4 U 2 
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Biomazozybenzenes, 385. I 

/S-Bromazotoluenes, 102^. | 

BTomhjdromuconic add, 622. 

Bromic acid, heat of formatioiL of, 
1189. 

Bromide of erbium, 139. 

Bromide of ethylene, preparation of, 
1118. 

Bromide of potassiiim, detection and. 
estimation of, in iodide of potassium, 
527, 528. 

Bromide of potassium, preparation of 
pure, 185. 

Bromide of potassium, testing of, 191. 
Bromide of sulphur, 823. 

Bromide of yttrium, 137. 

Bromides, preparation of, 1104. 

Bromides of propylene and butylene, 
preparation of, 487. 

Brom^ted ether, 487. 

Bromine, affinity of hydrogen for, 126. 

affinity of, for oxygen, 1096, 1188. 

detection of, in presence of urea, 

190. 

•— estimation of, by Carius’s method, 
527. 

Bromine and iodine in apatite, 357. 
Biomobenzene, action o^ on amlme, 73. 
Bromobenzen^ulpfaonic acids, 114S. 
Bromodiphenyl ketone, 1036. 
Bromodiphthalyl, 68.1 
Bromoform, conversion o:^ into carbon 
tetrabromide, 865, 1013. 
Bromonitro-ethanes, 611. 
Bromosalicylanilide, 907. 

Bromotoluene, derivatives of, 886, 
Bronp, analysis of an antique, 1201. 
Brucine, action of, on the organism, 79. 

detection of, 93. 

solubility of, in chloroform, 533. 

Buchonite, a rock belonging to the 
nepheliaiite group, 608. 

Building stone, the so-called ** volcanic,” 
952. 

Building stones, fire-resisting qualities 
of various, 660. 

Bunsen’s fiame, new method of testing 
with, 1158. 

Butter, testing of, for adulterations, 
1064. 

Butyl chloride, tertiary, from butylene, 
368. 

Butyl compounds, normal, 367. 

Butyl iodide, preparation of, 1014 
Butyl valerate, density, boiling point 
and rotatory ]Mwer of, 1017. 

Butylene brormde, preparation of, 487. 
Butylene, tertiary butyl chloride from, 
368. 

Butyl-sulphuric acid, 367. 

Butyric acid of fermentation, crude, 


Butyric add, new researches on, by 
Pierre and Puohot, 615. 

Butyric acid from various sources, 373. 


c. 

Cadmium, combinations of, with phos- 
phorus, 728. 

Cadmium hypophosphite, 10. 

Cadmium sulphate, action of a copper- 
cadmium couple on a solution of, 464. 

Oaffieine, estimation of, in tea-leaves, 411. 

different methods employed for the 

quantitative estimation 1264 

solubility of, in chloroform, 535. 

variations in the amount of urea 

excreted under the infiuence of, 1248. 

Calcio-sodic felspars, two, from the Ural, 
249. 

Calcium borate from Oregon, 1206. 

Calcium carbonate, basic, in hydraulic 
cements, 97. 

Caldum carbonate, precipitation of, by 
Potamogetons, 765. 

Calcium ^xide, 810. 

Caldum hydrate, heat of fi)Hnatioin of, 
1097. 

Calcium hypophosphite, 8. 

Calcitim cenanthylate, 1078. ' 

Calcium phosphate, neutral. 353. 

Calcium saccharate, monobasic, 876. 

Calcium salts, poisonous properties of, 
521. 

Calcium sulphate, solubility of, in gly- 
cerin, 875. 

(kdespar, appearances produced in, by 
pressure, 257. 

Calcar, hemunorphism in, 1012. 

Calcspar from the Bdde^ord, Iceland, 
857. 

Calculi, urinary, structural composition 
of, 517. 

Calculus, new kind of, from oxen, 398. 

Caldeiras of Furnas, in the island of 
San Miguel (Azores), analysis of the 
water of the, 1012. 

Calico-prmtmg, iron-liquor for, 1272. 

Oalieo-printing, use of sodium albumi- 
nate in, 12n. 

Calorimetric researches on the state of 
bodies in solutions, 838. 

Camphor, constitution of, 1228. 

Camphor, action of phosjdioraB penta- 
chloiide on, 688. 

Camphor, oxycymene from, 1228. 

Camphor-ejmene, oxidation of, in the 
animal organism, 64 

Camphoric acid, 505. 

Camphoric acid, constitution of, 72. 

Camphoric acid, optically inactive, 1036. 

Candle materials, black colour for, 205. 
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Oandle-nuts, composition of, 85. 

Cane (Sorgho), comj^sition of the seeds 
of two 'varieties of, 402. 

Cane-sugar. See Sugar. 

Cane-sugar, action .of silver nitrate on, 
46. 

Cantharides, the active pzineiple con- 
tained in the aqueous distillate of, 
611. 

Caoutchouc, manufacture of, 956. 

Capillary spaces, phenomena produced 
molecular attraction in, 1185. 

Capillary and electric phenomena, rela- 
tion between, 1094. 

Caproic acid in crude fermentation 
butyric add, 375. 

Caproic add, normal and ordinary, 
267. 

Carbazol, synthesis of, 1084. 

Carbeiins, 371. 

Carbodiimide, 1023. 

Carbohydrates, and the mode in which 
they are digested and absorbed, 
394. 

Carbohydrog^uinomo acid, relation of, to 
prot(^techuic acid, 1145. 

Carbolic acid. See Phenol, 79. 

Carbon, the so-called chemical, 1276. 

affimty of hydrogen for, 127. 

— — colorimetiio estimation of com- 

bine^ in steel, 295. 

— distribution of, in 'Bessemer steel, 
953. 

negative or passive condition ol^ in 

grapMte, dia^nd, or dbarooal, 
128. 

refraction-equivalent of, 460. 

—— specific heat of, at high tempera- 
tures, 239. 

Carbon and iron, action of, on carbonic 
anhydride at a red heat, 37. 

Carbon battery, efibet of surrounding 
the negative cleotrode of a, with char- 
coal powder, 25. 

Carbon chlorides, 364. 

Carbon diozide, action of carbon and 
iron upon, at a red heat, 37. 

amount of, in atmospheric 

air, 595. 

— amount of, in the air of the 

soil of Munich at different depths and 
at different times, 361. 

amount of, excreted by the 

human skin, 396. 

apparatus for the quantitative 

estimation of, in gases, 1058. 

— proposed new method of esti- 

mating, 938. 

influence of varying atmo- 
spheric pressure on the proportion of, 
to alcohol in alcoholic fermentation, 
978. 


Carbon diozide, influence of the Bpectrnm 
colours on tiie decomposition of, by 
plants, 400. 

Carbon dioxide, physical properties of, 
589. 

Carbon dioxide, liquid, 360. 

Carbon dioxide and. marsh-gas, influence 
of electricity on mixtures of, 864. 

Carbon filters, value of, in purifying 
drinking waters, 802. 

Carbon monoxide, the chief product of 
combustion in the hlubt-fumac^ 
667. 

electric decomposition of, 

744. 

elimination of, from blood, 

397, 646. 

■ ■ . estimation of, combined with 

hsemoglohin, 646. 

reactions occurring in the 

preparation of, from potassium ferro- 
cyanide, 497. 

Carbon monoxide and hydrogen, in- 
fluence of electricity on mixtures of, 
864. 

Carbon ovysulpliidc, 350. 

Carbon-pictures on gypsum or earthen- 
ware plates, 424. 

Carbon sulphide, action of, on various 
amides, aldehydes, and alcohols, 497. 

detection of, in mustard oil, 

1054. 

application of, to the freeing 

of wool from frts, 658. 

Carbon sulphochloride, action of, on 
perchloriuated melhyl-mercaptan, 263. 

Carbon tetrahromide, conversion of bro- 
moform into, 866, 1013. 

Carbonate, normal butylic, 367. 

Carbonate of calcium, basic, in hydrauUc 
cements, 97. 

Carbonate of erbium, 139. 

Carbonate of magnesium, action of cal- 
cium sulphate on, in presence of com- 
mon salt, 475. 

Carbonate of sodium, action of silica 
and analogous oxides on, 135. 

Carbonate of sodium, action of sil^ 
and some analogous oxides on, at high 
temperatures, 

Carbonates, alk^ine, formation of, from 
the sulphates in the moist way, 
1003. 

Carbonates, metallic, decomposition of, 
by heat, 814. 

Carbonates of yttrium, 138. 

Carbonic anhydride. See Carbon di- 
oxide. 

Carbonic ethers, indices of refraction of 
the sulphuretted substiiution-pro- 
ducts of, 620. 

Carbonic ethers, isobutylio, 266. 
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Carbonic oxide. See Carbon monoxide, 
397. 

Oarbonjl-compoimds of isobutyl, 872. 
CarbopjTndie acid formed by oxidation 
of nicotine, 309. 

Oardimide, syn. with Oyanamide, 1023. 
Oarlsquelle at Helmstedt, analysis of 
the, 1213. 

Carol^ butyric acid from, 374. 

Carpets, detection of arsenic in, 943. 
Cartilage of the shark, 1243. 

Cascade furnace for iron smelting, 671. 
Casein, coagulation of, by rennet, and 
on the so-called amphoteric reaction, j 
514. 

Casein and alkali-albuminate, question 
as to the identity of, 188. 

Cast-iron, calorimetric method for the 
estimation of manganese in, 407. 
Cast-iron, solution of gases in, 729. 
Cellular tissue dii^ised throughout the 
organism of the vertebrata, properties 
and composition of, 920. 

Cellulose, action of sulphuric add on, 370. 
Cellulose, determinatmn of, 534. 

Cement for glass and porcelain, 97. 
Cements, hydranlic, bade caleinm car- 
bonate in, 97. 

Cephalopods, ohserrations on some 
hquida of the organisms of, 1150. 
Ceratoma Siliquctt butyric acid from the 
fruit of, 374, 

Cerium, atomic weight of, 1004 
Cerium hypophosplute, 9. 

Cerium metals, atomic weights of, 601. 
Geroso-ceric ssdts, 601. 

Chalk, remoTol of, from animal charcoal 
by means of acetic (pyroligneous) 
acid, 99. 

Chamomile, Eoman, oil of, 1226. 
Charcoal, acceleration of coagulation by, 
183. 

Charcoal, action of, on organic nitrogen, 
14. 

Charcoal, animal, decolorising action 
302. 

Charcoal, animal, determination of the 
matter absorbed by, in refining sugar, 
1061. 

Charcoal, animal, remoTal of chalk from, 
by acetic (pyroligneous) add, 99. 
Charcoal, animtd, rerivification of, 303. 
Charcoal, animal, Taluation of, 1U60. 
Charcoal, moulded, water-filters of, 
1268. 

Cheese, analysis of; 1266. 

Chemical force, distribution of, in the 
spectrum, 232. 

Chemical ^ciety, Proceedings at the 
Jdeetings of (1872-1873), 769. 
ChemifiaUy active rays, absorption of, in 
the sun’s atmosphere, 712. 


Childrenite, 103. 

Ohloraceial, 1217. 

(^oracetamides, 1129. 

Chloraeetate, methylie, 1117. 
Chloracetonitriles, 1128. 

Cadoracetyl chloride, action of, on ani- 
line and tolnidine, 911. 

Chloracetyl urea, 758, 880. 

Chloral, 284. 

action of gladtd acetic add on, 878- 

action of potassium cyanide on, 

628. 

— action of sulphuric add on, 878. 

action of trimethylamine on, 878. 

compound of, with benzene, 885. 

volumetric estimation of, 1163. 

Chloral and acetouitril, 626. 

Chloral hydrate, decompodtion of, by 
the combined aodou of glycerin and 
heat, 264. 

Cbloranhydride of glyceric add, decom- 
pOBition-prodncts of, 1020. 

Cl^ranilic add, constitution of, 388. 
Chlorate ciS. erbium, 139. 

Chlorate of glucumm, 1004. 

Chlorate of ^trium, 137- 
Chlorates alkalme, reduction of, to 
chlorides, by the action of zinc and 
copper in presence of water, 547. 
Chlorates, preparation of, by means of 
aluminium chlorate, 950. 

Chlorethylin, silicon-Lliethylic, 50. 
Chlorbydrins, dhcopropio'nic, 871. 
Chloric aeid, estimation of, 517. 

h^t of formation of, 1188. 

Chloride of erbium, 139. 

Chloride, etbylie, action of, on sulphuric 
anhydride, 1216. 

Chloride, ferrous, titration of, with 
potassium permanganate, 531. 

Chloride of glueinum and mercury, 
1004 

Chloride (mono) of iodine, 813. 

Chloride of Iron Spa, Harrogate, monthly 
analytical examinations of, 1091. 
Chloride of lime, comfiosltion of, 200. 
Chloride of sodium, its importance in 
the animal oiy^uism, 1042. 

Chloride of sodium, formation of sodium 
sulphide by the action of hydrogen 
sulphide on, at high temperatures, 
456. 

Chloride, stannic, preparation of, 1274 
Chloride of titanium, combinations of, 
with ethers, 1015. 

Chloride of yttrium, 137- 
Cldorides, action of, on sodium ethylate, 
866 . 

Chlorides of aromatic acids, action of 
the, on aromatic hydrocarbons, 1233. 
Chlorides of boron and silicon, reactions 
of, 351. 
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Clilorldes of carbon, 364. 

Olilorides contained in certain coals, 
302. 

Chlorides of propylene, 1015. 

Chlorinated nitro-compounds, action of 
sodium on, 168. 

Chlorine, affinity of hydrogen for, 126. 

affinity oJ^ for oxygen, 1188. 

estimation of, by Oarius*s method, 

527, 

new apparatus for the evolution of, 

96. 

mutual action of hydrochloric add | 

wd oxygen on certain metallic bodies 
in producing a continuous stream of 
(Deacon’s process), 1103. 

De Lalande and Prudhomme’s 

method of preparing, 1104. 

Tessi5 du Mothay’s method of pre- 
paring pure, 96. 

• testing of potassium bromide for, 

528. 

— treatment of dilute, 949. 

Chlorine and its compounds, heat 
evolved in the reactions of, 1094. 

Chlorine-compounds, organic, formation 
of, 364. 

Chlorine and hydrogen, combination of, 
in the absence of light, 724. 

Chlorite, 735. 

Chlorite, conversion of garnet into, 
855. 

Chlorobenzenes, 166. 

Chlorobensyl sulphide, compound 
(Ci 4 H 8 S^ produced by dry distiflation 
of, 1032. 

Chlorocarbonate, isobutylic, 266. 

Chloiocarbonic ethers, sulphuretted, 

1222. 

Chlorochiysin, 1237. 

Chlorocodide, base homologous -nith, 
formed by the action of hydrochloric 
acid on morphine, 215. 

ChloTOcresol, 898. 

Chloro-denvatives of acetone, 159. 

Chloro-derivatives of the ethylic series, 
boiling points and molecular volumes 
of, 1014. 

Ghlorodimethylaniline, 279. 

Chlorodipheuyl ketone, 1036. 

Chloroform, estimation of alcohol in 
commercial, 533, 1059. 

correction of some erroneous state- 
ments concerning the production of, 
364. 

use of, in forensic chemistry, 535. 

as a solvent and means of separa- 
tion for vegetable poisons in forensic 
investigations, 412. 

Chloromuconic acid, 622. 

Chloronitrophenols, constitution of, 
633. 
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ChloTonitrotoluene, action of sodium on , 
169. 

Chlorophenol (meta-) and its nitro-deri- 
vatives, 65. 

Ohlorophenols, constitution of, 633. 

Chlorophyll, absorption-bands of, 996, 
997. 

in the residues of digestion, spec- 
troscopic examination of, 521. 

accidental lines in the spectrum of, 

997. 

researches on, 513. 

the part borne by, in the assimi- 
lative action of plants and in the spec- 
trum of leaves, 401. 

spectral phenomena presented by 

different solutions of, 996. 

spectiMuu of, 341, 1258. 

spectrum, moiliffi^ations of, under 

the mfluenec of alkalis, 582. 

Chlorosalicylic acid, 756. 

Ohlorosulphobcnzoic acid (ortho-), 
1136. 

Ohlorosulphuric acid, 724, 841. 

Oblorotetramorphiue, product obtained 
from, by the action of silver nitrate 
and nitnc acid, 1088. 

Chlorotoluene-sulphonic acids, 1186. 

Ohlorotolucnos, 1135. 

Cholesterin (iso-), 1219. 

Choleverdin, reducible product of, 78. 

Chromate basic ferric, 637. 

Chromate of lead, estimation of load 
sulphate in commercial, 1056. 

Chromate of lead, action of nitric acid 
on, 1005. 

Chromates, alkaline, 354. 

Chrome-alum, preparation of, 848. 

Chromic acid mum, reasons why it can- 
not be formed, 1005, 

Cliromic acid battery, Bunsen’s, 125. 

Chromic add, new method of preparing, 
39. 

Chromium trioxido, action of, on iodine, 
141. 

Chrysin* (chrysinio acid), presence of, in 
tlie buds of Fojpulus monoUfera or 
halsamffera, 1236. 

Chrysogen, fLuorescent relationB of, 
235. 

Cinchona-alkaloids, 914. 

Cinchona alkaloids, action of nascont 
hydrogen on, in acid solutions, 1178. 

Cinchona alkaloids, Hager^s metliod of 
estimating, 653. 

Cinchona alkaloids, optical pro^rUos of 
some modifleations of the, ll77. 

Cinchona-barks, distribution of alkaloids 
in, 525, 931. 

Cinchona saccirubre^ leaves of, 521. 

Cinchonas, effect of manures on the 
alkaloidal yield of, 523. 
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Ginclioiiiiie, oxidation^products of, 1041. 

solubility of, in alcohol, chloroform, 

and mixtures of the two, 410. 

solubility of, in chloroform, 535. 

Cinnamate and acetate of calcium, pro- 
ducts of the dry distillation of, 901. 

Circularly polaj^ing organic bodies, 
synthesis 743. 

Oitraconic acid, electrolysis of, 378, 

1221. 

reaction of, with ferric chlo- 
ride, 377. 

Citric add, and its derivatives, 496. 

CUrullus coloeffntMs (bitter apple) as an 
article of fora, 649. 

ClandesHna rectiflora^ stearoptene from 
the flowers of, 513. 

Clays, flre-resisting powers of various, 
951. 

dover, composition and feeding value of, 
at different stages of growth, 649. 

Coal, gases enclosed in, 483. 

Coals, chlorides contained in certain, 
302. 

Coals, composition and technical pro- 
perties 1269. 

Coal-ashes, amount of phosphoric acid 
in, 1066. 

Coal-dust, artifldal fuel &om, 420. 

Coal-gas, estimation of ammonia in, 
409. 

eflect of india-rubber tubes 

on the illuminating power of, 300. 

— continuous process for pnri- 

fving ffom sulphur and ammonia, 
1270. 

sulphurous impurity in, 299. 

its effect on trees and sltrubs, 

401. 

influence of, on the growth 

of trees, 647. 

Coal-tar oil, hydrocarbon from isomeric 
with anthracene, 177. 

Coal-tar and pitcli, 419. 

Cobalt compounds, spectra of some, in 
blowpipe chemistiy, 1161. 

Cobalt hypophoBphite, 10. 

Oobaltioyanide of yttrium, 138. 

Cobalt ores, analysis of, 1261. 

Cobalt, separation of, from zinc, 1261. 

Cobaltiferous magnesium sulphate, 1114. 

Cochineal, nature of the black spots pro- 
duced in dyeing with, 657. 

Cocoa-nuts, com^sition of, 87. 

Codeine, solabiHty of, in chloroform, 
535. 

action of hydrochloric acid on, 

916. 

derivatives, action of silver nitrate 

and nitric acid on, 1087. 

Gcele^n from KudOTsdorf nearMokat- 
tan, ctystallme forms of, 1012. 


Coercive action of salts on water, new 
method of studying, 129. 

Coerulignone, a product of the wood- 
vinegar manufacture, 70. 

Coerulignone, derivatives of, 1033. 

Coffee, method of distingxiishing pure 
ground, from coffee substitutes, 1065. 

influence of, on the excretion of 

urea, 1152. 

variations in tlie amount of urea 

excreted under the influence of, 1248. 

Coflee-tree, constituents of the ash of 
various parts of the, 525. 

Coke, removal of sulphur from, 1270. 

Colchicine, solubility of^ in chloroform, 
536. 

Cold, effects of exposure to, 287. 

Cold, industrial production of, by the 
expansion of permanent gases, 716. 

Collodion, use of aniline colours dissolved 
in, 207. 

Collodion of extraordinary tenacity, 658. 

Collodion prefrarations, 540. 

Colophony, oxidation-products of, 889. 

Colouring of leaves, autumnal, 1049. 

Colouring-matter found in the sarco- 
phagus of St. Ambrose, at Milan^ 
657. 

Colouring-matter, blue, obtained from 
apomorphine and other morphine 
derivatives, 1083. 

Colours, indestructible, 939. 

Colours, recognition of, on textile fabrics, 
654. 

Combustion, lecture experiments on, 
1186. 

Combustion, slow, 128. 

Combustion, spontaneous, with reference 
to its prevention in flour mills, 660. 

Combustion, respiintory, 398. 

Condensation of a mixture of air and 
steam upon cold sur&ces, 1000. 

Conglutin, production of aspartic acid 
by oxidation of, 62S. 

Conine, butyric acid from, 374. 

Conine, solubility of, in chloroform, 
53o. 

Copper, atomicity of, 1011. 

extraction of, by Monnieris pro- 
cess, 417. 

precipitation of silver by, 1007. 

Copper arsenide, 860. 

Copper-assay, Cornish, loss through 
v^tilisation in the, 192. 

Copper-cadmium couple, action of, on 
a solution of cadmium sulphate, 464. 

Copper-glance from Oatamarca^ 851. 

Copper oenanthylate, 1080. 

Copper-platii^ of iron and steel, 955. 

Copper, precipitation of silver by, 1007. 

Copper-process of Hunt and Dougins, 
952. 
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Copper-pyrites, extractioa of the pre- 
cious metals from, 97. 

Copper-salts, reaction of, -vrith phospho- 
rous and hypophosphorous acid, 13. 

Copper-solution, action of an alkaline, on 
cane-sugar, and on mixtures of cane 
and grape-sugars, 193. 

Copper-solutious for the estimation of 
sugars, 410. 

Copper-zmc couple, action of, on organic 
bodies, 445, 678, 961. 

Copper-zinc couple, obscrrationB on the 
nature of the black deposit in the, 
452. 

Copper-zinc couple, additional notes on 
the, 969. 

Corailin, thioamylic and paratliionic 
acids from the mother-liquors of, 278. 

Corailin, yellow, 434. 

Cork, specific grarity of, 958. 

Corks for bottles, method of rendering 
air-tight and indestructible, 308. 

Coi'pasdes, number of red, in the blood 
of mammals, birds, and fishes, 289. 

Corundum region of North Carolina and 
Georgia, 257. 

Corundum of North Carolina, G*eorgia, 
and Montana, and the minerals accom- 
panying it, 1204. 

Corynocarpus. See Karaka. 

Cotton, new fiichsine dye for, 208. 

Cotton goods, finishing of, 1274. 

Cows’ butter, butyric acid from, 374. 

Creosote and phenol, distinction be- 
tween, 193. 

Gresol derivatiTes, 898. 

Creaotic acid, 904. 

Crocidolite, South African quartz, a 
pseudomorph ailer, 739. 

Crotonylene, identity of, with ethyl- 
acetylene, 1014. 

Crust produced upon terrcstiual rocks 1^ 
atmospheric agency, compared with 
the black coating of certain meteorites, 
141. 

Crustaceans, observations on some liquids 
of the organisms of, 1150. 

Crystalline antimony, formation 
1007. 

Ckystalline dissociation, 31, 32, 129. 

Crystallographic notes, 471. 

Crystallograpliico-optical investigations 
with especial reference to isomor^ous 
bodies, 994. 

Crystallography, 857, 1011. 

Crystallography, contributions to, by 
C. Elem, 584. 

Crystals, isomorphous structure of, 130. 

Crystals, mechanical separation of com- 
plex, 1194. 

Cuban, occurrence of in Sweden, 831. 

Cubebic acid, 1148. 


Oubebs, constituents of, 1148. 

Cuefijos, analysis of the luminous organs 
of the Mexican, 924. 

Cummin oil, cymene from. 694. 

Ouprotetrammonium and thallium, oxide 
of, 476. 

Cuprous and ferric oxides, natural com- 
pound of, 1107. 

Cuprous oXL le of afine vermilion colour, 
preparation of, 355. 

Ourarine, detection of, 654 

Curcumin, 504. 

Cyanamide, addition-products of, 1024. 

Oyanamide, metallic derivatives and con- 
stitution^ formula of, 1023. 

Oyonate, isopropyHc, 367. 

Cyanide of ailyl, compound of, with ethyl 
alcohol, 879. 

Cyanide of potassium, use of, for estima- 
tion of mercuiy, 565. 

Cyanide of stanno]^ropyl, 366. 

Cyanides of negative radicals, volatiUly 
of, 1129. 

Cyanides and sulphocarbimides, aromatic, 
mutual converiubility of, 908. 

Oyanite, mineral resembling, in the 
Khenish basalts, 248. 

Cyanocarbonic ethers, 381. 

Oyonoform, 362. 

Cyanogen, combination of, with hydro- 
gen, under the influence ot the silent 
electric discharge, 865. 

Cyanogen-derivatives of acetone, 59. 

C^anomalonyl-urie acid, 282. 

a-Cyauonaphthalene, 1^1. 

Pyciamen, chemical roseordies on the, 
764 

Cymene from camphor by the action of 
phosphorus pentachloride, 690. 

Pymeue, new conversion of turpentine 
into, 889. 

Cymene fiom Cummin oil, 694. 

Cymene, derivatives of, 1227. 

Cymene from the dibromide of the tor- 
pene of nutmeg oil, 693. 

Cymene from hesperidene dibromide, 
691. 

Oymeno from nutmeg hydrocarbon, 
690. 

Cymene from nutmeg oil, 551. 

Cymene from oil of turpentine, 690. 

C^rmene from various sources, 686. 

Cymene from various sources optically 
considered, 970. 

Cymene, sulphur derivatives of, 1029. 

Cjmene, dinitro-, 888. 

Cymene mercaptan, 1030. 

CVmenes, action of chronfic liquor on, 
696. 

Cymenes, boiling points of, 696. 

Cumenes &om camphor, ptychotis oil, 
and thymol, 1227. 
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Cjmenes, specific ^raTity, refractive in- 
dex, and dispersion of^ 699. 
Cymyl-phenyl tetone, 1036. 

Cystine, 74. 


D. 

Decavanadate of thaJlium, 382. 

Decomposition, double, in absence of 
water, 588. 

Decompositions, saline, researches on, 
589. 

Dehydration in the animal body, 287- 

Deoxybeusom, 502. 

DeoxTbenzuin and analogous bodies, 
1037. 

Depilatory, new, 308. 

Designs, application of the redaction of 
silver salts to the reproduction of , 587. 

Detonants, various vibratory motions 
produced by, 30. 

Dextrin, determination of, 534. 

modifications 394. 

separation of, from starch, 394. 

Dextroglucose, preparation of pure, 265. 

Dextroglucose and sodium chloride, use 
of the compound of, for the titration 
of FeblLng' s solution, 265. 

Dextrotartarie add, conversion of, into 
racemic add, 166. 

formation of, from ethylene, 

743. 

Diabase, 736. 

Diacetone-cyauhydiin, 60. 

Diocetyl-alizarin, 20. 

Diacetyl-alizarin, colonring-matter ^ ob- 
tained from, ly the action of nitric 
acid, 480. 

Diacetyl-anthroflavie add, 20. 

Diacetyl -phenanthrene • hydroqninone, 
805. 

DiaUyl, 1122. 

Diamidobenzophenone, 171. 

Diamido-dij^enyhnethane, 170. 

Diamidobydrin hydrochloride, 1121. 

Diamidos&bene, 890. 

Diamond, behaviour of, at high tempera- 
tures, 1195. 

Diamond fiichsine, 208. 

Diamond hardness, production of, in 
graving-tool steel and steel wire, 418. 

Diatnylphosphine, 882. 

Diapodmorifiiine, 917. 

^ Diastase group, fennents bdonging to 
the, 82. 

Diazoimtliraqidxione nitrate^ 389. 

Dibenzhydroxamic add, crystalline form 
of, 584. 

Dibenzoyl-anfhraflavic add, 22. 

Dibensyl, action of heated lead oxide on, 
1135. 


Dibeu^l, crystalline form of, 383. 
Dibenzyl-dicarbonic acid, 390. 
Dibensyl-disulphoniG acid, 1240. 
Dibenzyi ketone, oxidation of, 1037. 
Dibromadipic add, 623. 
Dibromonthrapurpuriu, 432. 
Dibromazobenzene, 388. 
Dibromazoxybenzene, 385. 
Dibromexcretin, 920. 

Dibromobenzeue, 640. 
iS-Dibromobenzene, 63. 

Dibromobenzene, action of sodium on 
crystalline, 62. 

Dibromobenzenesuliihonic add, 1039, 
1142. 

Dibipmochrysin, 1236. 

Dibromofumaric add, formation of, by 
the action of bromine on mucobromio 
add, 625. 

Dibromomannite, 161. 
Dibromonitro-ethane, 611. 
Dibromopropionio add from propionic 
acid, 1018. 

jS-Dibromopropionic add, monobrom- 
acrylic acid from, 1220. 
Dibromosuednie action of bromine 
on, 621. 

Dibromotetranitromannito, 161. 
Didbloracetic add, new method of pre- 
paring, 627. 

Dichloracetone, 1223. 

Dichloracitone, action of potassium hy- 
drate on, 379. 

Dichlorazoxybenzene, 168. 
Dichiorazoxytoluene, 169. 
Dichloretboxyl-ethylene, 867. 
Dichlorethyl oxide, 154. 

Didilorethylene oldoride, action of, on 
sodium ethylate, 867. 

Dichlorhydrin, action of ammonia on, 

1121 . 

Dichlorhydrin, fonnaticna of aUylcne di- 
chloride by dehydration of, 1218. 
Dichlorhydrm, preparation of, 1120. 
Dichlorobenzoic add, 1141. 
DiiMorodimethylaniline, 279. 
Dicblorodiphtbdyl, 68. 

Dichloromannite, 160. 
Dichloro-mononitro-azoxybenzene, 168. 
DicbloronapbthylhydreDic glycol, 1034^ 
Dicblorophthalyl, 393. 

Dichloroqumonie add, constitution of, 
388. 

Diehloro-tetranitromannite, 161. 
Dityanodiamide, 1024. 

Didenlactamic add, 269. 

Didymium, atomic weight of, 1004. 
Diethyl fiimarate, 56. 

Diethyl suberate, synthesis of, 495. 
Diffusion of gases through porous walls, 
835. 

Digestion, spectroscopic examination of 
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the chlorophyll in the residues of, 
621. 

Digestive fluid of the ray, 1150. 

Digitalin, detection of, io62. 

DiglycolUmio diuraiuide, 382. 

Di-ioJhydrm, 1121. 

Di-iodochry^in, 1237- 

Di-isopropylphosphiue, 882. 

Dimethylamidanisic methyl-ether, for- 
mation of, from trimethyl-anisbelaine, 
1146. 

Dimethylaniidoben 2 oic methyl-ether, for- 
mation of, from trimethyl-benzbetaine, 
1146. 

Dimethylaniline, substitution-products 
of, 279. 

Dimethyl-diethyl-mcthane, ketone de- 
rived from, 322. 

Dimethylphosphinic chloride, 884. 

Dinaphthyl-dichlorethylene, 891. 

Dinaphthyl ketone, 1035. 

Dinaphthyl-trichlorethane, 891. 

Dinas bncks and their raw material, 
pyroinetrio examination of, 192. 

Dinitraniliue, formation of, by the action 
of ammonia on dinitranisol, 280. 

Dinitrobenrile, 502. 

Dinitrobenzoic acid, action of sodium 
amalgam on, 1141. 

Dinitrobenzophenone, 170. 

Dinitrobromobenzene, 167- 

Dinitroclilorobenzene, action of phenol 
and caustic potash on, 1026. 

Dinitro-derivatives of the higher homo- 
lo^ues of benzene, 887. 

Dinitroheptylio acid, action of sodium 
amalgam on, 1019. 

Dinitrophenanthrene-quinone, 895. 

Dinitiophenols, isomeric, 1030. 

Dinitrostilbene, 890. 

Dinitro-uramidodracylic acid, 178. 

Diosmose, investigations on, 346. 

Dioxides of calciom and strontium, 
808. 

Dioxyadipic adil, 623. 

Dioxybenzoic adds, 506. 

Dioxysulphocarbonate, isobutylic, 266. 

Dioxytrinitrazobenzene, 1028. 

Diphenic acid, 892. 

Diphenyl, 749. 

Diphenyl, formation of, by distiUing 
acetanilide with so^um phenate, 
1240. 

formation of, from phenanthrene- 

quinone, 895. 

compound of, with formaldehyde, 

885. 

Diphenyhimme, formation of, by the 
action of bromobenzene on aniline, 
73. 

Diphenylamine as a test for nitrous and 
nitric acids, 91. 


Diphenylomine-sulphonic acids, 74. 
Diphenyl-authraquinone, 894. 
Diphenyl-benzene, 63, 888. 

Dipheml (hexoxy-), 1033. 

Diphenylene ketone, 894. 

Diphenylone ketone, formation of, from 
phenylbenzoic acid, 750. 

Diphenylene ketone, a new hydrocarbon 
trom, 755. 

Diphenylene-methane, 755. 
Diphenyl-methane, compound o:^ with 
formaldehyde, 885. 

derivatives of, 170. 

synthesis of, 1226. 

Diphenylmethane-disulphonic acid, 170. 
Diphth^c acid, 68, 393. 

Diphthalic aldehyde, 302. 

Diphthalyl, 66. 

Diphthalyl-aldehydic add, 67. 
Dipropargyl, 1215. 
Dipsendotolylcarbamide, 912. 
Dipyrogallol, 1033. 

Disinfectants, saline, 308. 

Disinfection, 763. 

Dispersion audits anomalies, explanation 
of, 242. 

Dissociation of ammoniacal salts and 
acetates, 33. 

Dissociation, crystalline, 31, 32, 129. 
Dihtillation, fractional, 345, 590. 
Disnlphobenzoic acid, 506. 

Dinrainide, diglycollamic, 382. 
Dodecavanadate of thallinm, 334. 
Dolomite, pseudomorph of, after garnet, 
8o7. 

Donations to the Library of the Chemi- 
cal Society (1872—1873), 792. 
Drinking waters. See ‘VTaters. 

Drying chamber with mica walls, 412- 
Dualin, 304. 

Dulcite, researches on, 160. 

Dulcite and mannite. identity of hexyl 
compounds from, 370. 

Dulong and Petit’s law, apparent varia- 
bility of, 589. 

Dye, block, for paraffin and other mato- 
rials for candle-making, 203. 

Dye, black, for woollen and semi-wooUen 
goods, 208. 

Dye, new fuohsine, for cotton, 208. 

Dye, violet, for wool, 208. 

Dyeing of feathers, 1069. 

Dynamite, 304. 

effects of, 1068. 

estimation of nitroglycerin in, 

1165. 


E, 

Earth salts of Bellary (India), 151. 
Earth, vegetable, nitrifleation of, 725. 
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Earthenware, English glaze for, 1170. 

Earth?, dissoIreJ, presence of, in allsa- 
line blood, 925. 

Eatable earths of Lapland and Southern 
Persia, 151. 

Ebonite cuttings, varnish made from, 
308. 

Edogite &om Eisbiswald in Stjria, 
1116. 

Eggs of reptiles, chemical constituents 

5 , 924 

Eggs, spontaneous alteration of, 522, 
1150. 

Ehlite, 107. 

Elective attraction, 342. 

Electric currents, ^ects of, on mercurial 
electrodes immersed in various solu- 
tions, 833. 

Electric decomposition of carbon mon- 
oxide, 744 

Electric discharge, silent, combination 
of hydrogen with cyanogen under the 
influence of the, 865. 

Electric discharge, silent, production 
and action of tne, 713. 

Electric discharge, silent, new researches 
on the, 1093. 

Electric redstance of metals, 832. 

Electric resistance of selenium, action of 
light on the, 998. 

Electric and capillaay phenomena, rela- 
tion between, 1094. 

Electrical machines, comparison of 
different, 839. 

Electricity, action of, on flames, 839. 

action of, on flames, liquids, and 

powders, 1093. 

— action of, on gases, 348. 

— influence of, on mixtures of mardi- 
gas and carbon dioxide, and of hy- 
drogen and carbon monoxide, 864. 

active properties acquired by some 

gases under the influence of the silent 
discharge o^ 29. 

——production of, by mechanical actions 

of plants, 713. 

Electrolyses, water in, is not decomposed 
by the current, 27. 

Electrolysis, apj^cation of, to the deter- 
minai^n of molectdar weights, 26. 

Electrolysis of itaconic add, 377. 

Eleetromagnetic deposition of steel, 204 

ELectromagnets, TWft.TiTnTim 
effect in, 839. 

Electromotive force of very thin gas 
strata, 348. 

Electromotiye force, voltaic standard of, 
472 . 

Elem^ts, nature of, 132. 

Emetine, aicdon of, on the ozganism, 79. 
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Emetine, solubility’ of, in chloroform, 
535. 

Enamel for frosted glass-mahing, pre- 
paration of, 1171. 

Endosmose of gases through vegetable 
membranes, 1251. 

English glaze for earthenware, 1170. 

Epicarbhydric add, action of acetyl 
chlonde on, 1217. 

Epichlorhydrin, constitution of, 1218. 

Epichlorhydrinic add, 1218. 

Epidote, chemical formula of, 251. 

Erbium, combinations of, 138. 

Erbium, spectrum of, 829. 

Erythramylum, 395. 

Er^hrodextrin, 394. 

Etiianes, bromonitrated, 611. 

Ethene-protocatechuic add, 1144. 

Ethenyl-diamido toluene, 174. 

Ethenyl-diamido xylene, 174. 

Ethenyl-diamido xylene-urethane, 174. 

Ethenyl-toluyleue-diamine, 174. 

Ethenyl-triamidobenzene, 174. 

Ethenyl-xylylene diamine, 174 

Ethenyl-xylylenediamine-urethane, 174. 

Ether, vibrations produced in the parti- 
cles of bodies by the vibrations of the, 
242. 

Ether, ethylic, action of, on iodides, 
365. 

behaviour of, in contact with 

various substances, 263. 

bromiuated, 487. 

detection of fdcohol and water 

in, 532. 

Ether, silidc, and its derivatives, reduc- 
tion-products of, 49. 

Ether, valeric, 367. 

Ethers, combinations of, with titanium 
chloride, 1015. 

Ethers, compound, synaphy o:^ 587. 

Ethers, isopropylic, 867. 

Ethers, isosulphocyanic, 881. 

Ethers, pyroracemic, 377. 

Ethers, s^phocarbonic, 617. 

Ethers, smphuretted chlorocarbonic, 

1222. 

Ethyl alcohol, compound of, with allyl 
cyanide, 879. 

Ethyl alcohol, influence of, on animal 
heat, 518. 

Ethyl chloride, action of, on Bulphuno 
anhydride, 1216. 

Ethyl cyanocarbonate, 381. 

Ethyl fumarate, 56. 

Ethyl iodide, action of the dry copper- 
zinc couple on, 446. 

Ethyl iodide and alcohol, action of the 
copper-zinc couple on, 450. 

Ethyl iodide and water, action of the 
copper-zino cou]^ on, 449. 

Ethyl naphthyloxamate, 913. 
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Eihyl oenanthjlate, 1077. 

Ethyl orthoformate, reduction of, 48. 

Ethyl sulphocyanate, 1224. 

Ethyl Talerate, normal, 868. 

Ethyl valerate, density, hoHing point, 
and rotatory power of, 1017. 

Ethyl-acetylene and its identity with 
crotonylene, 1014. 

Ethyl-alizarin, 900. 

Ethylamine, oiystalline form of platino- 
chloride of, 471. 

Ethyl-aniline, new source of, 759. 

Ethylate of sodium, action of chlorides 
on, 866. 

Ethylate of sodium, behaviour of, when 
heated with acetamide, 991. 

Ethylate of sodium, constitution of, 
44. 

Ethylated derivatives of the cinchona 
alkaloids, optical properties of, 1180. 

Ethyl-benzene, action of bromine on 
boiling, 1028. 

Ethylene, affinity of carbon and hydro- 
^11 in, 127. 

Ethylene, decomposition of, by the 
silent electric discharge, 1098. 

Ethylene, formation of tartaric arid 
from, 743. 

Ethylene, solution of, in sulphuric acid, 

747. 

Ethylene and ethylene-bromide, prepa- 
ration of, 1118. 

Ethylene-^^tinoriilorides of ethyl- 
amine, aniline, pyridine, and lutidine, 
crystalline forms of, 471. 

Ethyl-glycohic acid, nitril of, 879. 

Ethyl-isopropyl-i8obutyl-phosphme,883. 

Ethyl-malonic acid, 876. 

Ethyloxy-oxalyl chloride, 264. 

Miicalytiis globulus^ leaves of, 408. 

Eudiometer, beetle, 292. 

Ezcretin, 919. 

Explosions in flourmills, 420. 

Explosive bodies, decomposition of, com- 
pared with the phenomena of super- 
saturation, 1103. 

Explosives, new class of, which are non- 
explosive during manufacture and 
transport, 796. 

Extract, determination of, in beer or 
wort, 95. 


P. 

Fahl-ore and its twin-formations, 857. 
Pat and flesh, results of feeding with, 
1047. 

Pat of hay, digestibility of, 648. 

Pats, determination of the melting and 
solidil^ing points of, 237. 

Pats in meadow hay, nature of, 648. 
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Pats, vegetable, new hydrocarbon from, 
1215. 

Patty monobasic acids, hydrates of, 
871. 

Pattv series, nitro-compounds of the, 
261, 611. 

Peathers, dyeing of, 1069. 

Feathers, red colouring of, 423. 

Feeding experiments with sophisticated 
cattle salts, 649. 

Peed^ experiments with sheep, 519. 

Feeding with flesh and flit, results of, 
1047. 

PehHng’s solution, action of crystal- 
lisable sugar on, 296. 

Pehling’s solution, use of the compound 
of dextroglueose and sodium chloride 
for the titration of, 265. 

Prispar, solvent action of gypsum on, 

1202. 

Felspar theory, considerations on the, 
733. 

Felspars, two calcio-sodic, from the 
Ural, 249. 

Pelt, dyeing of, with aniline colours, 
1176. 

Ferment of the liver, 515. 

Ferment, saccharifying, of blood, 1245. 

Fermentation, memoirs on, 294. 

Fermentation, alcoholic, 80. 

by means of Mucor Mucedo^ 

650. 

by beer-yeast, Tfliysiological 

theory of, 405. 

influence of reduced atmo- 
spheric pressure on, 973. 

Fermentation alcohols, several groups 
of isomeric bodies derived from the, 
258. 

Fermentation of fruits, 293. 

Fermentation, spontaneous alcoholic 
and acetic, in the liver, 399. 

Ferments belonging to the diastase 
group. 82. 

Ferments, generation of, 82. 

Ferments, separation of digesting, 1064, 

Ferric chloride, affinity in solution of, 
847. 

physiological action of, 398. 

as a test for iodine, 527. 

Ferric chromate, basic, 657. 

Ferric citrate, iodised albumin with, 
512. 

Ferric and cuprous oxides, natural com- 
pound of, 1107. 

Ferric oxide, determination of, by so- ^ 
dium tbiosnlphate, 1162. 

Ferric oxide, reduction of pure anhy- 
drous, by pure carbon in tiaem, 
1006. 

Ferricyanide of potassium, behaviour of 
certain metals in a solution of, 473. 
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Perriejanide of potassium, preparation 
of, 2S2, 380. 

Peiricjanide of potassium, reduction of, 
to ferrocvanide by heating 'Bith zinc 
and spongy copper, 5i8. 

Ferroeyanicle of erbium, 139. 

Perrocyanide of potassium, behaviour of 
eertam metals to a solution of, 232. 

Perrocyanide of potassium, reactions 
oceurrmg in the preparation of carbon 
monoxide from, 497. 

Perrocyanide of yttrium and potassium, 
138. ^ 

Perroso-ferric oxides, constitutional for- 
mula of, 255. 

Ferrous cldoride, titration of, mth 
potassium permanganate, 531. 

Ferrous sulphate, heat evolved in the 
action of chlorine on, 1095. 

Ferrous sulphate precipitated by alcohol, 
246. 

Ferrum redwitum, examination of some 
samples of, 299. 

Fibrin, new researches on the coagula- 
tion of, 180. 

Fibrin, digestion of, without pepsin, 
761. 

Field-experiments at Oderbruch, 87. 

Filter-paper, acceleration of coagulation 
by, 186. 

Filter-pnmp, improved form of, 132. 

Filters, porous, 952. 

Filters for water, of moulded charcoal, 
1268. 

Filtration, new metliod of, 1158. 

Filtration, siphon apparatus for, 526. 

Fire-analysis, 537. 

Fire-day, behaviour of, in contact with 
iron slag at a high temperature, 1269. 

Fire-elavs &om Comiola, 952. 

Fire-works, signal, mixtures for, 1068. 

Fisetin, 72. 

Fishes, observations on some liquids of 
the oigankms of, 1130. 

Fishes, respiration of, 929. 

Flame of compressed gases, 690. 

Flame, Bessemer, spectrum of, 461. 

Flame-test for boric acid, 1055. 

Flames, action of electricity on, 1093. 

Flasks which have contained resin solu- 
tions or essential oils, deansing 
1276. 

Flavin, 641, 959. 

Flesh and &t, results of feeding with, 
1047. 

* Floer-wax, preparation of, 407. 

Flour-millB, explosions in, 420. 

Flowers, colouring ami dx^g of natural, 

FiuoreQe, a fLuoreacent hydrocarbon ob- 
tained ham coal-tar, 1226. 

FlaoreBcence of some solid hydrocarbons 


in coal-tar and petroleum residues, 
590. 

Fluorescent relations of anthracene and 
chrysogen, 235. 

Fluorescent relations of certain hydro- 
carbons found in petroleum distillates, 
235. 

Fluoride of erbium, 139. 

Fluoride of yttrium, 137. 

Foods, amount of iron in, 288. 

Foods, Yoit’s criticism of the division of, 
into plastic and respiratory, 286. 

Formaldehyde, compounds of, with aro- 
matic hydrocarbons, 884. 

Formate, calcic, production of methyl 
alcohol by distillation of, 1118. 

Formate, isopropylic, 367. 

Formate of sodium, action of, on benzoic 
acid, 1238. 

Formic acid, formation and decomposi- 
tion of, 2^. 

Formic acid, heat of combustion o£ 
1099. 

Formic add, synthesis of, 744. 

Formochloride of methylene, 1117. 

Farmyl-earberin, 371. 

Fractional distillation, 345. 

Frangulin and franguJic add, 503. 

Freezing-points of mixtm'ea of acetic 
acid and water, 618. 

Frogs, breathing of, 1154. 

Fruits, fermentation of, 293. 

Fuchsine, colour-dispersion of, 236* 

Fuchsine, diamond, 208. 

Fuchsine dye, new, for cotton, 208. 

Fuchsine, preparation of, without arsenic, 
422. 

Fuel, artificial, from coal-dust, 420. 

Fumarate, ethylic, 66. 

Fungi, function and transformation of, 
404. 

Fungi, power of certain substances to 
prevent the development of, 405. 

Fun^is, substance extracted from a 
Olduese (Fouh-ling), 283. 

Furfurol, production of, by the action 
of superheated water upon wood, 162. 

Furtupy 1 alcohol, 626. 

Furnace, iron, EJiem’s, for use with lig- 
nite, 98. 

Furnace-product contoiiung magnetic 
iron oxide, 254. 

Fusd oil, detection of alcohol in, 1164. 

Fusel-oil, detection of, in spirits of wine, 
655. 

Fusel-oil testing of alcohol for, 632. 


a. 

Gbibbro, analysis of, from Prato in Tus- 
cany, 856. 
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Galeiia, analysis of, 652. 

GkiUotonnic acid, j^nre, 748. 

Galyanic polarisation of platinum, 463. 
Gttdyaiiic reduction of iron under the 
influence of a powerful electromag- 
netic solenoid, 831. 

Gblyanometers, maximummagnetic effect 
on, 839. 

G*alyanometers, resistance of, 839. 

Garnet, conyersion of, into chlorite, 
855. 

Gfamet into mica, pseudomorphosis of, 
356. 

Garnets from Salm-GhlLteaux, Belgium, 
1114. 

Gas, simple arrangement for the employ- 
ment of, as a means of obtainmg high 
temperatures, 471. 

Gas used for inhalation at Insdbad near 
Paderbom, 360. 

Gas-analysis, now apparatus used in, 
936. 

Ghs-analysis, technical, 651. 
6his-apparatus for heating in labora- 
tories, 540. 

Gas-flames, regulation of, for tempera- 
tures aboye the boiling-point of mer- 
cury, 129. 

Gas-flames, temperature-regulator for, 
471. 

Gas-generators, 132. 

Gas-holder, improyed, 36. 

Gas-liquors from gas-worhs, 302. 
Gas-stmta, electromotiye force of yery 
thin, 348. 

Gbses, action of electricity on, 348. 

actiye properties acquired by some, 

under the influence of the silent dis- 
charge of electricity, 29. 

— industrial production of cold by 
the expansion of permanent, 716. 

condensation of, on the suiflico of 

solid bodies, 468. 

diffusion of, through porous walls, 
and the accompan^^ing changes of 
temperature, 835. 

enclosed in coal, 483. 

— enclosed in certain lignites, 43. 
endosmose of, through yegetable 

membranes, 1251. 

eyolyed from tbe yolcano of Nisi- 

ros, analyses of, 1212. 

— - flames of compressed, 590. 

internal friction of, 838. 

in liquids, apparatus for tbe deter- 

miuatiou of, 412. 

molecular rotation of, 838. 

— ■ — pboto-cbemical researches on the 
use of, as deyeLopers, 1169. 

part flayed by, in the coagulation 

of albumin, 1247. 

in sear water, 860. 
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Gases, solution of, in iron, cast-iron, and 
steel, 720. 

in Goissler’s tubes, spectra of, 2413. 

from the springs of Inselbad (Pa- 
derbom), and their application to in- 
halation, 1212. 

thermodiffusio? of, 834. 

ti*anspiration of, 468. 

Ouses of yitiiol chambers, estunation of 
oxygen in, 1159. 

Gastric juice of the ray, 1150. 

Gelatin, preparation of, 1070. 

use of, in nutrition, 284. 

red colouring of, 423. 

German silver, manganese as a substi- 
tute for nickel in, 1171. 

Ge^ers on the island of San Miguel 
(Azores), gener^ results of the analysis 
of, 1012. 

Gilding iron by the dry way, simplifica- 
tion of the method of, 418. 

Glairin from the springs at Molitg, 
1149. 

Glass, annealing of, 723. 

cement for, 97. 

colouring of, by insolation, 468. 

compobition of various kinds of, 

201 . 

devitrifleation of, 244. 

production of opacity in, 657. 

silvering of, 419. 

Glass-making, advantageous use of man- 
ganese liquors in, 1171. 

Glass-making, Glauber’s salt in soda 
used for, 540. 

Glass and gypsum, pseudomorphs of, in 
the form of goobeberries, 740. 
Glauber’s salt in soda used for glass- 
making, 538. 

Glaze, English, for earthenware, 1170. 
Glucinum, compounds of, 1003. 
Glucmum<prop>l, 871. 

Glucose, conversion of cane-sugar into, 
by the action of light, 490. 

Glue, a new, 208, 806. 

Glue which rewsts the action of water, 
1072. 

Glue, sugar-lime as a solvent for, 306. 
Glutamic acid, 512. 

Glutm, spcciflc gravity of, 283. 

Glyceric acid, decomposition-products of 
the ^oranhydride of, 1020. 

Glycerin, action of sodium sulphide on, 

868 . 

analysis of, 1165. 

conversion of, into acetone, 627. 

solubility of metallic oleates and of 

calcium sulphate in, 875. 

as a solvent, 47. 

Glycerin derivatives, constitution of, 
1217. 

Glycerin of the aromatic series, 1139. 
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G-lycidaniiiie^ 1121. 

Olvcocholic acidj estimation of, in bile, 
5S6. 

Glycol, dichloronaphthybydrenic, 1034. 
Glycols, preparation of, 1016. 

Glycolyl sulpho-nrea, 880, 1131. 

Gneiss, solvent action of gypsum on, 

1202. 

Gold assays, 295. 

Gold coinage, alloys employed for, 
1067. 

Gold, molecular colour of, 3^. 

Gold monochloride, 245. 

Gold, separation of, from silver chloride. 
728. 

Gold from Tanconver Island and from 
West Africa, 1108. 

Golden Seal {EydraHis Caiutdensis) and 
its alkaloids, 919. 

Gold-purple, 604. 

Grain, methods of analysing, 1061. 
Grain, function of sulphurous add when 
nsed for the saccharification and alco- 
holisation of, 304f. 

Granite, solvent action of gypsum on, 
1203. 

Grapes, chemical researches on the 
ripening of, 402. 

Grape-sugar, detection of. 534. 
Grape-sugar, detection of, in presence of 
dextrin and other allied bodies, 1163. 
Gra^-sugar, crystallised, preparation 

Graphite, 732, 845. 

Graphite, behaviour of, at high tempe- 
n&ures, 1195. 

Greenstone, 732. 

Green-tinted envelopes, detection of 
arsenic in, 943. 

Ghreaade, anew dye-stuff, 208. 

Grove’s batteiy, improved form of, 590. 
Guadalcazarite, 42. 

Gnaiacum, value of tincture of, as a 
test for ozone, 938. 

Guanidine, methyl-, 73. 

Guano, composition of various kinds of, 
1257. 

Guano, occurrence of avic add [in, 
1053. 

Guanos, compositiou and alteration of, 
609. 

Guanos, estimation of ^osphoric add 
in, 1160. 

Gum, prevention of mould in solution 
of, 100. 

Gum-arabic, determination of, 534. 
Gun-cotton, preparation of red quick 
matches i^m, 956. 

Gun-cotton, newlv-discovered property 
of.658. J 

Gun-ootton and collodion preparations. 
540. , 


Gunpowder, method of comparing dif- 
ferent kinds of, 1260. 

Gypsum, power of, to facilitate the de- 
eompoBition of complex rocks, and 
thereby increase the fertility of soils, 
1203. 

G^sum and glass, pseudomorphs of, in 
the form of gooseberries, 740. 


H. 

Heemoglobin, action of qninine on, 288. 

Hsemoglobxn, estimation of, in blood, 
1245. 

Hsemoglohin, genuine and oiystallised, 
185. 

Hffimoglobin, spectroscopic detection of, 
and occurrence of, in the animal 
organism, 398. 

Hsemoglobin, influence of, on the coagu- 
lation of plasma, 185. 

Hffimoglohin, variations of, in the zo- 
ological series, 124*5, 

Harrogate spas, monthly analytical ex- 
aminations of the, 1089. 

Hay, nature and digestibility of the fats 
in, 648. 

Heat, action of, on solutions of hydrated 
salts, 34. 

— — conduction of, in crystallised 
bodies, 287. 

developed in the animal body, 

287- 

developed in the reactions of chlo- 
rine and its compounds, 1094. 

developed in the reaction between 

hydracids and water, 242. 

■■ developed friction of liquids 
against solids, 1100. 

— — « developed in oxidation by various 
oxidizing agents, 1187. 

devemped daring the formation of 

the potasrium salts of acetic and tri- 
chloracetic acid, 1100. 

developed in the reactions between 

water and the hydrates of potassium 
and sodium, 999. 

Heat, animal, influence of alcohol on, 
618. 

Heat of combustion of formic acid. 
1099. 

Heal, specific, of carbon at high tempe- 
ratures, 239. 

of methyl alcohol and water, 

466. 

of a mixture, and the heat 

evolved or absorbed in its formation, 
relations between, 466. 

Heat of transformation, 998. 

Heat-spectrum of sdLor light and of the 
lime Hsht, 349. 
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Hebronite, 1113. 

Heliographic methods, 1203. 

Heiiebore-root, white, constituents of, 
905. 

Hepatic limestone from Algeria, 482. 

Heptanes firom petroleum, 319. 

Heptyl alcohol, normal, 1081. 

Heptylic acid from the hexyl fdcohol of 
Heradeum oil, 55. 

Hcptyhc acid (dinitro-), action of sodium 
amalgam on, 1019. 

Hesperidene, action of hydriodio acid 
on, 562. 

action of nitric acid on, 556. 

oxidation of, by chromic acid, 

553. 

refracdye power of, 972. 

Hesperidene dibromide, eymene from, 

Hexbromethane, formation of, from 
mucobromic acid, 625. 

Hexethyl-disilicic ether, 747. 

Hexoi^diphenyl, 1083. 

Hexvanadate of thallimn, 826. 

Hexyl alcohol of Heradeum oil, heptylie 
acid irom, 55. 

Hexyl compounds from manuiie and 
dmcite, identity of, 370. 

Homologous organic compounds, boiling 
points of, 257. 

Hop-extract, Gnessmayer's, 659. 

Hornblende, 735. 

Humite, chemical composition of, 142. 

Hydradds, constitution of, in solution, 
and their inyerse reactions, 835. 

Hydradds, redprocal displacement of, 
1192. 

Hydradds and water, heat disengaged 
in the reaction between, 715. 

Hydracrylic add, 490. 

JELyArastiB Canadeuhis^ or Golden Seal, 
and its alkoloidb, 919. 

Hydmte of gluciuum, 1003. 

Hydrates ofWrium, sti'ontium, and cal- 
dum, heat of formation of, 1097. 

Hydrates of the £i.tty monobasic adds, 
371. 

Hydrates of potassium and sodium and 
water, heat disengaged in the reac- 
tions between, 999. 

Hydrated salts, action of heat on solu- 
tions of, 34. 

Hydraulic cements, basic calcium car- 
bonate in, 97. 

Hydrazotolueue, 1028. 

Hydrobeuzom, action of acetyl chloride 
on, 1139. 

H3 drobeuzom, action of phosphoric chlo- 
ride on, 1140. 

Hydrobenzoin, constitution of, 1037. 

Hydrobenzoin chloride, action of alco- 
holic potash on, 1140. 

VOL. XXVI. 


Hydrocarbon fix>m diphenylene ketone, 
i o5. 

Hydrocarbon, new, from yegetable lats, 
1215. 

Hydrocarbon from coal-tar oil, isomeric 
with anthracene, 177. 

Hydrocarbons, improyements in obtain- 
ing, 956. 

new mode of forming, 363. 

new method of testiiig the inflam- 

mabiht^f of, 532. 

fluorescent relations of certain, 

found in petroleum distillates, 235. 

action of platmum and palladium 

on, 1214. 

polymerisation of, 873. 

Hydrocarbons isomeric with anthra- 
cene, 175, 176, 177. 

Hydrocarbons, aromatic, compounds o^ 
with aldehydes, 501. 

Hydrocarbons, aromatic, compounds of, 
wnth fddehydes and alcohols, 884. 
Hydrocarbons, aromatic, action of ben- 
zyl chloride on, 272. 

Hydrocarbons, aromatic, action of the 
ehlondcs of aromatic adds on, 
1233. 

Hydrocarbons, aromatic, action of iodine 
on, 498. 

Hydirocarbons, aromatic, new series of, 
631. 

Hydrocarbons, aromatie, action of zinc 
on a mixture of, with aromatic balo- 
gen-compouuds, 632. 

Hydrocarbons from nutmeg-oil, 550. 
Hydrocarbons from orange-peel oil, 
action of chromic add on, 553. 
Hydioearbons from orange-peel oil, 
action of nitric acid on, 536. 
Hydrocarbons, propylenic, 486. 
Hydrochlorazoxybeiizene, 167. 
Hydrochloric acid, testing of, for arsenic, 
943. 

observations on Bertholot's 

roscorches on, 1006. 

action of, on codeiuo, 916. 

— — proparalion of pure, 132. 

purification of, 840. 

and oxygen, mutual action of, 

on certain metallic bodies, in produc- 
ing a coiitinqpus stream of chlorine 
(Deacon’s process), 1103. 
n^droccprulignone, 11, 1033. 
Hydroevanic acid, foimaiion and detec- 
tion of, 93. 

detection of, in eases of poison- 
ing, 193. 

polymeride of, 628. 

Hydrocyanides of alkaloids, 497. 
Hydrodibromazobenzene, 384. 
Hydrodichlorazobcnzene, 169. 
Hydrofluoric acid, arocnical, 528. 

4 X 
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Hydrogen, action of nascent, on bitter 
almond oil, 1139. 

Hydrogen, action of nascent, on cin- 
'cbona alkaloids in acid solntions, 
1178. 

Hydrogen, affinity of, for tbe non-metal- 
lio elements, 126, ^8. 

Hydrogen, compressibility of, at bigb 
temperatures, 239. 

Hydrogen, combination of, ndth cyano- 
gen, imder tbe influence of the silent 
electric discharce, 865. 

Hydrogen occludted by palladium, con- 
dition of, as indicated by the spedflc 
heat of the charged metd, 112. 

Hydrogen, refraction-equiTalent of, 460. 

Hydrogen and carbon monoxide, influ- 
ence of electricity on, 864. 

Hydrogen and chlorine, combination of, 
"in the absence of light, 724. 

Hydrogen atoms, changes in the posi- 
tion of, on the carbon-skeleton of 
organic bodies, 152. 

Hydmgen dioxi^, 242. 

Hydrogen dioxide, decomposition of, by 
fllter-paper, ptyalin, and pepsin, 186. 

Hydrogen phosphide, spontaneouriy in- 
flammabm, £rom phosphonium iomde, 
601. 

Hydrogen sulphide, new process for the 
pr^aration of, as a laboratory agent, 
810. 

Hydrometers, tube-, new application of, 
131. 

Hydromnconic acid, 622. 

Hydronaphthaquinone, 210. 

Hydropyromellitic acid, 755. 

Hydroqmnoneandansdogous sabstances, 
notes on, 386. 

Hydrosantonin, 1232. 

Hydrotachylyte and basalt of Bossdorf, 
Darmstadt, 1211. 

Hygrophilite, a new mineral of the 
pirite group, 1207. 

Hyuscyamine, 641. 

Hyosc^nmine, solubility of, in chloro- 
form, 535. 

Hypochlorites, preparation of pure, 96. 

Hypochlorous add, heat of formation 
of, 1190. 

HjpnphoBphites, 1. 

Hypophosphites, modes of decomposi- 
tion of, 12. 

H\pophosphites, reducing power of, 13. 

Hyposidp^te of gludnum, lOOl. 

Hyposulphite of sodium, estimation of 
smiline dyes by means of, 1263. 

Hyposulp^e of sodium, Tolnmetric 
estimation of oxygen with, 936. 


L 

Tgasuric acid, 904. 

Imidhydroxyl-anthraquinone, 390. 

India nibber tubes, effect of, on the illu- 
minating power of cod-gas, 300. 

Indican, origin of, in the urine, 516. 

Indigo, economy of, in printing blues, 
421. 

solvents for, 179. 

testing of, 96. 

Indium, now compounds of, 846. 

Induction spark, condensed discharge of 
the, 830. 

Indnlm ink, 959. 

Injuries received by thermometers dur^ 
mg transport, 413. 

Ink, preveution of mould in, 100. 

Inorganic chemistry, systematization of, 
591. 

Insolation, colouring of gloss by, 463. 

lodate of erbium, 139. 

lodate of ^ucinnm, 1004. 

lodate of potassium, behaviour of, in the 
animal organism, 398. 

Iodic add, action of, on pyrogdlic acid, 
1239. 

— — estimation of, by reduerion 

with zinc and copper in presence of 
water, 548. 

heat of formation of, 1189. 

Iodide of amyl, aotion of coppor-zino 
couple on. 678. 

Iodide of ethyl, action of copper-zinc 
couple on, 4^. 

Iodide of methyl, action of copper-zinc 
couple on, 678. 

Iodide of nitrogen, action of, on starclij 
47. 

Iodide of potassium, detection and esti- 
mation of bromide of potassium in, 
527, 528. 

testing of, for iodate, 191. 

Iodide of stannopropyl 366. 

Iodides, action of ether on, 365. 

Iodides, preparation of, 1104. 

Iodides of methyl and butyl, prepara- 
tion of, 1014 

Iodides of propyl, action of the copper- 
zinc couple on, 961. 

Iodine, action of chromium trioxide on, 
141. 

Iodine, action of, on some hydrocarbons 
of the aromatic series, 498. 

Iodine, affinity of hydrogen for, 126. 

Iodine, of, for oiygen, 1188. 

Iodine, estimation of, by Carius’s method, 
527. 

lodme, estimation of, in presence of chlo- 
rme or hromine, 939. 

Iodine, feme chloride as a test fbr, 
527. 
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Iodine, mineral springs of Java con- 
taining, 741. 

Iodine, testing of bromine for, 528. 

Iodine-green on linen, 442. 

Iodine moiiochloride, 815. 

lodme substitution-products, 761. 

Iodine and bromine in apatite, 357. 

Iodine and sulphur, behaviour of, to 
niorcuiy, 476. 

Iodized albumin, 512. 

lodobenzone-parasulphonic acid, 757. 

lodorcin, 275. 

Iona pebbles, 19. 

Iron, amount of, in the blood and in 
foods, 2SS. 

Iron, decarbonisation of, 98. 

Iron, direct preparation of, from its 
ores, 951, 1171. 

Iron, distribution of, in the constituents 
of the blood, 398. 

Iron, estimation of oxygen in decorbo- 
ni^ Bessemer, before addition of 
Spiegeleisen, 298. 

iron, galvanic reduction of, under the 
influence of a powerful electro-mag- 
netic solenoid, 831. 

Iron liigMy unpregnated ynt\\ silicon, 
conditions for the manufacture of, in 
blast furnaces, 1067. 

Iron, impurities in, produced by preci- 
pitation process, 670. 

Iron, influence of aeids on, 848. 

Iron, mineral waters containing, 741. 

Iron, simplifleation of the method of 
gilding by the dry way, 418. 

Iron, solution of gases in, 729. 

Iron, yield of, in cascade fhmace, 670. 

Iron, yield of, hy precipitation process, 
669. 

Iron, yield of, in rotating furnace, 669. 

Iron, bar-, preparation of, from pig con- 
taining pliosphonis, 98. 

Iron, east, action of a sidphur-spring on, 
1106. 

Iron furnace, Xhem’s, for use with lig- 
nite, 98. 

Iron liquor for calico-printing, 1272. 

Iron, malleable, some points in the 
manufacture of, 202. 

Iron, meteoric, from Cape Colony, 610. 

Iron, meteoric, found in El Dorado Co., 
California, 255. 

Iron ore, magnetic, 735. 

Iron ore, titaniferoiis, 735. 

Iron oxide, magnetic, furnace-product 
containing, 25^ 

Iron, pig-, onidysis of,«408. 

Iron s^ts, action of, on pyrogoUic acid, 
1259. 

Iron and carbon, action of, on carbonic 
anhydride at a red heat, 37. 

Iron and steel, smelting of, 661. 


Isohutyl alcohol, commercial and pure, 
1217. 

Isobutyl butyrates, 374. 

Isobut^l ethers, carbonic and sulpho- 
carbonic, 266. 

Isobutyl tribulphocarbonatc, 873. 

Isobutylene, action of hydrochloric acid 
on, 43. 

Isobntyl-phosphine, 882. 

Isobut^lpbosphinic acid, 884. 

Isobutyl-sulphethyl-dioxyearbonate,872. 

Isobut^I-Bulphonic acid, 267. 

Isobntyric acid, 55, 374, 615. 

Isobutyric aldehyde, action of chlorine 
on, 877. 

Isobutyric aldehyde, commercial and 
pure, 1217. 

Isobutyric aldehyde, polymeric modifi- 
cations of, 378. 

Isocholesterin, 1219. 

Isocrotyl ether, 747. 

Isodibromadipic acid, 623. 

Isodinitrobenzophenone, 171. 

Isodinitro-diphcnylmcthane, 170- 

Isoheptyl alcohol from ethyl-amyl, 318. 

Isohydrobenzom, action of acetyl chlo- 
ride on, 1110. 

Isohydrobenzom, action of phosphoric 
chloride on, 1110. 

Isohydropyromcllitic acid, 755. 

Isomeric bodies, groups of, derived from 
the fermentation ulcohoh, 258. 

Isomorphism of the aailiydrous sul- 
phates of the alkalis and alkalino 
earths, 247- 

IsomorpiiouB bodies, crystallographico- 
opticol relations of, 994. 

Isomorphous crystals, structure of, 130, 

Tsonitropropane, 261, 262. 

Isoiflithalate, n»ethylic, 756. 

isophthahe acid, formation of, by the 
action of sodium formate on benzoic 
acid, 1238. 

Isophthahe acid, formatiou of, by oxida- 
tion of colophony, 889. 

Iso]»ropyl ethers, 367, ^ 

Isopropyl iodide, action of the dry 
copper-zinc couple on, 961. 

Isopropyl iodide and alcohol, action of 
the copper-zinc couple on, 965. 

Isopropyl iodide and water, action of the 
copper-zinc couple on, 964. 

Isopropyl iodide, action of zinc on, 
965. 

Isopropyl-isobutvl phosphine, 883. 

Isopropyl-phosphine, 882. 

Isopropyl-phosphinio acid, 884. 

Isopurpurates, 75. 

Isopyromueic add, 625. 

Xsopuram thalhtro'ideSf alkaloids from, 
511. 

Isosulpliocyanic etliers, 881. 

4x2 
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Isosjlenej action of ben^l chloride on, 

272 . 

Isoxvlene, dinitro-, 888. 

Isuretine, a base isomeric Tritih urea, 
629. 

Iburetine, crystalline form of, 686. 
Itaeonic acid, electrolysis o^ 877- 
Itaconic acid, reaction of, irith. ferric 
chloride, 377. 

Iiamolic acid, monochlorinated, 1221. • 
iTory, red colouring 423. 


J. 

Jeffersonite, 479. 

Jerric add, salts of, 906. 

Jeiric add from white hellebore root, 
905. 

Juice, determination of the amount of, 
in beet, by means of polarisation, 
1262. 

Juice in tlie sugar factory, Virien’s 
process £or estimating the alkalinity 
of, 1060. 

Julianite, 149. 

Juniper-l^iries, examination of, 1051. 


K 

Kalnsrite, identity of, with syngenitc, 
832. 

S^araka tree, isolation of the bitter sub- 
stance of the nut of, 933. 

Xetoue prepared by o vidation of second- 
ary alcohol deriYed from ethyl-amyl, 
316. 

Ketones, action of ammonia and its de- 
ri.'vatiyes upon, in presence of ddiy- 
draiing agents, 1036. 

Ketones, decompodtion of, by heat, 754. 

Ketones, formation and decomposition 
of, 753. 

Ketones, new method of obtaining, 901. 

Ketones, oxidation of, 1037. 

Ketones, synthesis of, 633. 

Ketones, aromatic, s;^hesis of, 1035. 

Ketones, isomeric, formed by the action 
of /3-naphthyl chloride on naphtha- 
lene, 1233. 

Ketonic acids, formation of, 496. 

Kjerulfin, a new mineral from Bamle in 
Korway, 1206. 

Kieserite, its propeorties and applica- 
lions, 416, 

Koumiss, 76. 

Kiantzit^ identify of so-called ** unripe 
amber with, 483. 


L. 

Laboratory apparatus, some forms of, 
1194. 

Laboratory Tessels, deansing of, 1276. 

Lactate, isopropylic, 367. 

Lactates, supersaturated solutions of, 
165. 

Lactic add, anhydrides of, 57. 

Lactic acid, preparation of propionic 
add from, 54. 

Lactic or butyric ferment, presence of, 
in yeast, 975. 

Lactophosphates, 494. 

Laeturamlc add, 380. 

Lactyl urea, 380. 

Lmyotartario add, formarion of, from 
ethylene, 743. 

Lakes, preparation of alcoholic, 960. 

Lambs, efiect of artificial addition of 
phosphates to the food of, 1153.^ 

Lamp flames, temperature regulator for, 
471. 

Lanarkite from Leadhills, 480. 

Laud-plants, respiration of, 1049. 

Lanth^um, atomic weight of, 1004. 

Layas of the last eruption of Santonin, 
analysis of, 477. 

Lead, action of water on, 1006. 

Lead : its impurities and their influence 
on the technical use of the metal, 
846. 

Lead and bismuth alloys, spontaneous 
disintegration of, 603. 

Lead chamber, determination of oxygen 
in the gases of the, 935. 

Lead chlorides, solubility of, 575. 

Lead chromate, action of nitric acid on, 
1005. 

Lead, hypopliospliite, 10. 

Lead oenanthylate, 1079. 

Lead ores, new method of assaying, 
1055. 

Lead oxide, action of heated, on organic 
bodies, 1135. 

Lead pyrogallate, 702. 

Lead-sidts, 702. 

Lead-salts, action of acetates on, 575. 

Lead sulphate, estimation of, in com- 
mercial lead chromate, 1056. 

Leadhillite, new localiiy of, 481. 

Leadhillite and Maxite, 1112. 

Leather-dressing, use of phenol in, 206. 

Leayes, autumnal colouring of, 10^. 

Leayes, light emitted by, 

Le^min, specific grarity of, 283. 

Leidenfrost’s phenomenon, 242. 

Lemon oil, 1226. 

Lemon oil, disczumnationof pressed and 
distilled, 1058. 

Lemon tr^, composition of the ash of 
the leaves and fruit of the, 402. 
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Leucaurin, 439. 

Leucite, ciystalline sjstem of^ 1007. 

outcasts of, from VesuTius, 146. 

labraiy of tbe Chemical Society, dona- 
tions to the (1872-73), 793. 

Liebfmuensee of Kissingen, 359. 

Life, influence of changes in barometric 
pressure on the phenomena of, 641, 
762, 1249. 

Life, vegetable, influence of barometric 
pressure on the phenomena of, 1250. 

Light, production of, by atomic move- 
ments, 841. 

Light, influence of coloured, on assimila- 
tion by plants, 292. 

Light of various colours, influence of, on 
the spectrum of clilorophyll, 713. 

Light, action of, on the electrical re- 
sistance of selenium, 998. 

Light emitted by leaves, 647. 

Light of phosphorescent uranium com- 
poimds, analysis of, 25. 

Light, reflection o^ ,from transparent 
bodies and from ^aetals, 590. 

Lignites, gases enclosed in, 43. 

Lime, products of the distillation of 
sugar with, 490. 

Lime, magnesia and phosphoric acid, 
quick method of estimating, 294. 

Limestone of Great Barrington, Massa- 
chusetts, 257- 

Idmestone, hepatic, from Algeria, 482. 

Lime-uranite in the pho^horite of Car- 
ceres, 1110. 

Linen goods, printing of, 1274. 

Linseed-cake, composition and ingre- 
dients of, 767- 

Lmseed-oil, bleaching of, 100. 

Liquid Aims, supixised action of, on 
supersaturated solutions, 720. 

Liquids, action of electricity on, 109 1. 

Liquids of feeble surface-tension, sup- 
posed action of, on liquids of strong 
suif^e-tension, 722. 

Liquids, easy and exact method of 
determining the specifle gravity of, 
577. 

lithiophorite, 149. 

lithium hypophosphite, 3. 

lithofracteur, 304. 

Xithurate of magnesium, 398. 

Litmus-paper, note on, 196. 

liver ferment, 515. 

Logronite, formation of, 358. 

Low tempmtnres, action of, on wines 
and spirits, 1173. 

Lubricating oils, especially rosin-oil, 
1175. 

Lucem, digestibility of, in the fresh 
state and as hay, 1156. 

Luminous organs of the Mexican ouefl- 
yos, analysis of, 924. 


Lupine, yellow, constituents of the seed 
of, 650. 

Luteocobaltic chloride, crystalline form 
of, 585. 

Lutidiue, eiystalline form of ethylene- 
platinochloride of, 471. 


M. 

Magnesia, precipitation of, 944. 

Magnesia, lime, and phosphoric add, 
quick method of estimating, 294. 

Magnesium carbonate, action of, on cal- 
cium sulphate in presence of common 
salt, 475. 

Magnesium hypophosphite, 9. 

Magnesium lithurate, 398. 

Magnesium oxychloride, 186. 

Magnesium sulphates, cobaltiferou<f, 
1114. 

Magnetic iron oxide, furnace-product 
containing, 254. 

Mahannddy, analysis of the water of 
the, 229. 

Malachite, conversion of, into azurite, 

nil. 

Maleic add, transformation of succinic 
acid into, 1127. 

Malobiuric acid, 283. 

Mandelic add, preparation of, 1038. 

Manganese, estimation of small quanti- 
ties of, 581. 

Manganese, estimation of, by wdght, 
408,944. 

Manganese, estimation of, in soils and 
vegetables, 193. 

Manganese in steel, 204. 

Manganese, colorimetric method for the 
estimation of, in iron ores, cost iron, 
and steel, 407. 

Manganese as a substitute for nickel in 
German silver, 1171. 

Manganese hypophosphite, 9. 

Manganese-liquors, advantageous use of, 
in glass making, 1171. 

Manganese Bilioo-alumiqpte containing 
vanadium, 355. 

Manganese of Spiegeleisen, use of, in 
the manufacture of steel, 664 

Manganophyll, 150. 

Manganous oxide, preparation of pure» 

Mannite and its derivatiyes, 1123. 

Mannite, neutral compounds derived 
from, 160, 747. 

Mannite and duldte, identity of hexyl 
compounds from, 370. 

Manure, utilisation of waste-products 
for. 1256. 

Manures, effect of, on the alkalolidal 
yield of dnehonas, 523. 
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ilanure**, clTect of various, on difEerent 
species of plants, 522. 

ILinurcs, effect of various, on tlie growtli 
of sugar-beet, 1254. 

Manures, estimation of the total nitro- 
gen in, 1161. 

Manures, influence of, on ■sveeds, 934. 

Marsh-gas, affbiitj of carbon and hydro- 
gen in, 127. 

i&larsh-gas, synthesis of, 744. 

Marsh-gas and carbon dioxide, influence 
of electricity on niivtures of, 864. 

Maxite, chemical composition of, 41. 

Maxite and IcadhiUito, 1112. 

Maxite, probable identity of, -with lead- 
liillite, 481. 

Meat-flour from Fray-Bentos, 1275. 

Mechanical coefficient of aliments, deter- 
mimtion of the, 1249. 

Meconate of quinine, 1148. 

Mellitic acid, 755. 

Melting points, determination of, 30. 

Melting points of flits, 237. 

Membranes, vegetable, endosxnose of 
gases through, 1251. 

Mercaptan, percMorinated methylic, 262, 
263. 

Mi^reaptan, silicic, 53. 

Mercurial electrodes immersed in vari- 
ous solutions, effects of electric cur- 
rents on, 833. 

Mercuric chloride, conve^^ion of, into 
cyanide by means of potassium cya- 
nide, 567. 

Mercuric oxide, decomposition (dissocia- 
tion) of, by heat, 603. 

Mercurous chloride, heat evolved in the 
action of chlorine on, 1095. 

Meicurotts iodide, crystalline, 1105. 

Mercury, behaviour of sulphur and io- 
dine towards, 476. 

Mercury, decomposition of red oxide of, 
by heat (dissociation), 1098. 

Mercury estimation, new process for, by 
means of potassiiun cyanide, 565. 

Mercury, oxidation of, 476. 

Mercury calorimeter, 132, 838. 

Mercury-propyl, 366. 

Mercury-salts, 565. 

Mercury-salts, electrolytic decomposition 

0 ^ 668 . 

Mercury and morphine, oleate of, 510. 

Mesaconic aci^ electrolysis of, 1221. 

Hesaconic acid, reaction of, with ferric 
chloride, 377. » 

Mesocamphoric acid, 1038. 

Metachlorortho-oxybenzoic acid, 736. 

Metachlorotoluene-sulphonates, 1136. 

Metadiomidobensene, preparation ofl 
1146. 

I'lefcaUic deposits, influence of, on zinc, 
in presence of acids and alkalis, 120^. 


Metallic surfaces, white paint for, 205. 

Metalliu’gic products, analysis of vari- 
ous, 1261. 

Metals, action of phosphorus on alkaliiio 
solutions of, 244. 

behaviour of certain, in a solution 

of potassium femc^anide, 473. 

detection of, in organic mixtures, 

1166. 

electric resistance of, 832. 

extraction of precious, from copper 

pyrates, 97. 

molecular colours of, 342. 

spectra of, 461. 

Metanitrobenzoic acid, 637. 

Metaphosphates, production of, by de- 
composition of hypophosphites, 12. 

Metatoluic acid, 276. 

Metavanadate of thaUium, 334. 

Metavanadic acid, 605. 

Meteoric iron. See Iron. 

Meteorite from Bandong, Java, 357. 

Meteorite of Ibbenbuhren, Westphalia, 
255. 

Meteorite from the Sierra de Ohaco, 
lithological analysis of, 358. 

Meteorites, black coating of certain, com- 
pared with the crusts produced upon 
terrestrialrocka by atmospheric agency, 
141. 

Methintricarbonic acid, 362, 

Methyl alcohol, production of, by dis- 
tillation of dry calcium formate, 
1118. 

Methyl alcohol and water, spcciflc heat 
and other phyoical characters of mix- 
tures of, 466. 

Mctlijl chloracotate, 1117. 

Methyl iodide, preparation of, 1014. 

Methyl iodide and water or alcohol, 
action of coppcr-zinc couple on, 682. 

Meth;yl valerate, dcmsily, boiling jtoiut, 
and rotaloiy jiower 1017. 

Methyl-alizarin, 900. 

Methylamiiie, formation of, by the action 
of heat on morphine derivatives, 1085. 

Methvlamine, new mode of formation of, 
498. 

Methyl-amyl cnrbinol, 319. 

Methylaniline, new sources of, 759. 

MethyJauiline green, 1242. 

Methylene acelocliloride, 1117. 

Methylene formochlorido, 1117. 

Methyl-ether, silicic, action of ziuc-cthyl 
on, 488. 

Methyl-ethyl-isopropylmothane, ketone 
derived from, 322. 

Methyl - ethyl - isopropyl - isobutyl-j>hos- 
phonium iodide, 883. 

Methyl-green, 1272. 

Methyl-guauidine, 76. 

Mothyl-isopropyl-phoqihine, 883. 
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Metliyl-mercaptan, perchlormated, 262) 
263. 

Metliylphospliinic cliloiide, 884. 

MetliTl-tn-isobutyl-plxospUoiiiuni iodide, 
883. 

Mica spherules £raiii Hcrmannschlag in 
Morayia, 1009. 

Micromiuc^ogy, contributions to, 257. 

Microzymos, tcanfiformation of, into bac- 
teria in the alimentary canal, 1048. 

Milk, action of mustard-oil on, 76. 

Milk, alcohol and acetic acid normally 
present in, as products of the func- 
tions of miorozymes, 763. i 

Milk, analysis of, 537. 

Milk and other animal fluids, reaction 
of, 188. 

Milk, boric acid as a preservative of, 

100 . 

Mflk, composition of human, 925. 

Milk, contributions to the physiological 
chemistry of, 187. 

Milk, normal microzymes of, as the 
cause of the spontaneous coagula- 
tion, and of the alcoholic, acetic, and 
lactic fermentation of that liquid, 
927. 

Milk, proportion of phosphoric acid to 
nitrogen in, 518. 

Milk, reaction of, with litmus, 1048. 

Milk-sugar, action of potassium perman- 
ganate on, 46. 

Muk-sugar, detection of, 534. 

Miloschin, 853. 

Mineral arsenates and phosphates, 101. 

Mineral springs of Java containing 
iodine, 741. 

Mineral waters. See Waters. 

jMinerals, the alkalinity or acidity of 
certain, as indicated by their reaction 
with test-paper, 1169. 

Minerals, on some Belgian, 1114. 

Minerals enclosed in volcanic rocks, re- 
marks on, 739. 

Minerals, new method of proximate 
analysis of, 477. 

Mixtures, relations between the specifle 
heat of, and the heat eTolved or ab- 
sorbed in tbeir formation, 466. 

Modular properties of refiractive powers 
in saline solutions, 460. 

Molasses, recovery of sugar from, by 
alcohol, 99. 

Molasses, Sebor’s method, of getting 
sugar from, 1276. 

Molecular attraction in capillary spaces, 
phenomena produced by, 1183. 

Molecular colours of the metals, 342. 

Molecular weights, application of electro- 
lysis to the determination of, 26. 

Molybdate of ammonium, 364. 

Molybdate of gluciuum, 1004. 
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ECoIybdio acid, scpaxalion of phospliorio 
acid fl'om, 1260. 

Molybdic amd, use of, in colouring silk 
blue, 306. 

Moniodorosorcin, 276. 

Monobromacetyl bromide, action of, on 
zinc methide and zinc cthide, 4:8. 

Monobromacryhc acid from /3-dibromo- 
propionic acid, 1220. 

Monobromallyl oxide, 1123. 

Monobromobenzene, 886. 

Monobromobenzene-sulphouic acids, 
1143. 

Monobromonitro-ethane, 611. 

Monocalcic phosphate, hygroscopic cha- 
racter of, 1201. 

Monochloracetal, 1217. 

Monochloracetonc, 160, 379. 

Monoclilorethylene chloride, action of, 
on sodium ethylate, 868. 

Monochloride of iodine, 815. 

Monoeliloritamalio add, 1221. 

Monochloromannitan, 161. 

Monochlorobenzeno, 886. 

Monochlorosulpliuric acid, 841. 

o-Mononitronaphthalene, 1232. 

Mononitro-naphthoic acid, reduction of, 
391. 

Monosulphoxy-azobenzolio acid, dcrlva- 
tivos of, 1027- 

Monoxyanthraquinoue, 275. 

Monoxyazobenasene, derivatives of, 1027- 

Montebrasite, on the later, of Bes 
Oloizcaux (hebronite), 1113. 

Montebrasite and omblygonite, crystal- 
line forms and optical properties of, 
481. 

Mordanting woollens with alum, 206. 

Morahine, action of hydrochloric acid on, 
215. 

Morphine, action of sulphuric add on, 

210 . 

Morphine, action of zinc chloride on, 

211 . 

Morphine, detection of, in quinine, 
535. 

Morphine, insolubility of, in chloroform, 
535. 

Morphine derivatives, action of heat on, 
1085. 

Morphine derivatives, on some oxida- 
tion and decomposition products of, 
1082. 

Morphine derivatives, formation of py- 
ridine and methylamine by the action 
of heat on, 1085. 

Morphine derivatives, action of silver 
nitmte and nitric acid on, 1087. 

Morphine polymerides and their de- 
rivative*?, 211. 

Morphine polymerides, physiological 
action of, 22*4. 
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Moiphine and its pcljmerides^ table of 
denyatiyes of, 228. 

Morphine and mercury, oleate of, 510. 

Mould, preyention of, in gum, ink, and 
starch-paste, 100. 

Mucic acid, 621. 

Mudc acid, deriyatiyes of, 163. 

Mucobromic acid, formation of, and 
action of bromine on, 625. 

Mnconic acid, 623. 

Murexide, dyeing rrith, 75. 

Muscles, some chemical reactions of 
active and inactive. 921. 

Muscular tissue, nutrition of, in health, 
77, 186. 

Muscular tissue, nutrition of, when af- 
fected by disease from phthisis, 186. 

Mushrooms, saccharine matter contained 
in, 759. 

Mustard-oil, action of, on milk, 76. 

Mustard-oil, detection of carbon sulphide 
in, 1051). 

Mustard-oils. See Sulphocarbimides, 
738. 

Mustard-oils and cyanides, aromatic, 
mutual oonyertibihty of, 908, 

M^coderma vini, growth of, in a saccha- 
rine liquid, 83. 

MyrJsticol, action of phosphorus penta- 
chloride on, 687. 

action of zinc chloride on, 689. 

— composition and properties of, 560. 

— refractiye power of, 972. 


N. 

Naphthalene, comi>ounds of, 891. 

— derivatives of, 1138. 

isomeric «- and /S-deriyatives of, 

1232. 

— synthesis of, 633. 

Naphthalene-potassium, action of ethyl 
bromide on, 382. 

Naphthalene tetrachloride, derivatives 
69, 1034. 

Naphthalenes, trinitro-, 69. 

Napbthalic acid and acenaphtbene, 632. 

Naphthanes, nitro-, 174. 

Naphthoic acid, mononitro-, reduction 
of, 391, 

Naphthoquinone, formation of, by direct 
oxidation of naphthalene, 209. 

Naphthoquinone, formation of, by oxi- 
dation of amidacetonapbtholide, 1233. 

Naphthylacetamide, 1040. 

Naphthykmme, acid deriyatiyes of, 
1040. 

action of benzyl chloride on, 1147. 

actum of ethyl oxalate on, 913. 

N^thylebloraeetBimide, 1040. 


Naphthyloxamio acid, 913. 

Naphthyl-phenyl kttone, formed by the 
action of benzoyl chloride on naphtha- 
lene, 1233. 

Naphtbjlphenyl ketones, 1035. 

Narceine, solubility of, in chloroform, 
535. 

Narceine hydrochloride, 510. 

Narcotine, solubility of, in clUoroform, 
535. 

Nefediewite, a new mineral from Nerts- 
chinsk, 1210. 

Nepheiino crystallised in druses, 251. 

Negatives, reproduction and inversion 
o^ 1070. 

Nesrier test, note on the, 1055. 

Neurine, decomposition of, 630. 

Nickel, electromagnetic deposition of, 

20 tf. 

Nickel, manganese a substitute for, in 
German silver, 1171. 

Nickel, separation of, firom zinc, 1261. 

Nickel hypophosphite, 11. 

Nickel ores, analysis of, 1261. 

Nicotine, 508. 

Nicotine in tobacco-smoke, 760. 

Nicotine, solubility of, in ebloxoform, 
535. 

Nim-tree (Asadiraekia itidicd), chemical 
examination of the bark of, 1157. 

Nitrjcetamide - compounds, reduction- 
products of, 173. 

a-Nitracetonaphtlialide, 1282. 

Nitramido-dinaphthylimide, 1232. 

Nitraidsols, decomposition of, by ammo- 
nia, 280. 

Nitrate of ammonia, action of gaseous 
ammonia on, 1201. 

Nitrate of ammonia, union of, with am- 
^ monia, 598. 

Nitrate of erbium, 139. 

Nitrate of silver, action of, on cane- 
sugar, 46. 

Nitrate of yttrium, 137. 

Nitrates, action of ai>etic chloride on, 
683. 

Nitrates, commercial analysis of, 530. 

Nitrates in soils, 1198. 

Nitrates of calcium, potassium, and so- 
dium, reaction of oxalic acid with, 
79. 

Nitrates and nitrites, production of am- 
monia from, by the action of zinc and 
spongy copper, 545. 

/S-Nitrazoxytoluene, 1027. 

Nitric add^ action of, on lead chromate, 
1005. 

detection of, in phosphoric 

acid, 940. 

diphenylamine as a test for, 

estimation of, 91, 529- 
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Kitnc acid, estimation of, by conversion 
into ammonia, 54<1. 

estimation of, in weU-waters 

by means of indigo, 90, 1054. 

■ separation of, from its salts 

in the plant, 80. 

sub-hydrate of, 173. 

Nitric acid and silver nitrate, action of, 
on certain morphine and codeme deri- 
vatives, 1087. 

Nitric oxide, expulsion of, from blood, 
397. 

Nitrification of vegetable earth, 725. 

Nitril of ethyl-^yeoUic acid, 879. 

Nitrils, aromatic, action of potassium 
sulphydrate on, 1241. 

Nitrils, preparation of^ 879. 

Nitrite, mdications of a, in saliva, 536. 

Nitrites, action of acetic chloride on, 
683, 

Nitro-amidostilbene, 890. 

Nitroanthracene and its derivatives, 
1233. 

Nitro-antbraqninone, 389. 

/S-Nitro-azotoIuenes, 1027. 

Nitrobromopbenols, 751. 

Nitrochrysm, 1237. 

Nitro-compounds, cblorinated, action of 
sodium on, 168. 

Nitro-compounds of the fatty series, 
261, 611, 

Nitrodibromobenzene-solphonic acid, 
1089. 

Nitro-diphenylmetlianes, 170. 

Nitixi-eti^e, nitro-methane, and nitro- 
propane, reactions of the heavy metals 
with the sodium-compounds of, 262. 

Nitro-ethyl-methyl ketone, 261. 

Nitrogen, action of charcoal on organic, 
14. 

affinity of hydrogen for, 126. 

estimation of, in albuminoids, 

1063. 

estimation of, in organic bodies, 

532. 

estimation of total, in manures, 

’ 1161. 

occurrence of, amongst the gaseous 

products of alcoholic fermentation, 
973. 

proportion of, to phosphoric acid 

in milk, 518. 

removal of, from alkaloids, 1041. 

spectrum of, 340. 

Nitrogen, atmospheric, action of, in 
vegetation, 10^, 1154. . 

Nitrogen iodide, ac^on of, on starch, 46. 

Nitrogen monoxide, es^rimcnial re- 
searches on the physiological action 
of, 1154. 

Nitrogenous waste, production of am- 
monia sulphate from, 1066. 
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Nitroglycerin, estimation of, in dyna- 
mite, 1165. 

Nitronaphthalencs, 174. 

Niironaphthylamine, formation of, from 
a-niti^etonophthalide, 1232. 

Nitrophenol, a new, 903. 

Nitrophenols, constitution of, 633. 

Nitrophenols, volatile and non-volatile 
dmitrophenols obtained from, 1031. 

Nitrophenolbiilphomc acids, 173, 757, 
903. 

Nitrophthalic acid, 174. 

Nitropropane, 366. 

Nitropropane, normal, 261. 

Nitrosodidenlactamie acid, 269. 

NitrotolucH 272. 

Nitrotoluene, solid and liquid, azo- 
derivatives of, 1027. 

Nitrotoluic acid from cymone, 1227. 

Nitrous acid, diphenymmine as a test 
for, 91. 

Nitrous acid, preparation of, 37. 

Nitryl chloride, preparation of, by the 
action of phosphorus oxycldoride on 
certam mtroteb, 342. 

Nohlite, 479. 

Non-metaUic elements, affinity of hydro- 
gen for, 126. 

Normal propyl alcohol, derivatives of, 
1118. 

I Normal propyl iodide, action of the dry 
! eopper-zino cou^de on, 966. 

NorUiaL propyl iodide, action of the 
coppcr-zinc couple on, in presence of 
water ox alcohol, 968. 

Nutmeg hydrocarbon, cymene from, 
691. 

Nutmeg-oil, lowest boiling hydrocarbon 
of, 555. 

Nutmeg-oil, proximate constituents of, 
549. 

Nutrition of muscular and pulmonary 
tissue, 77, 186. 

Nutrition, use of gelatin in, 284. 


0 . 

Obsidian, causes of the tumefaction of, 
at high temperatures, 856. 

Octapotetramoimlune, 2L4, 918. 

Octovouadate of silver, 336. 

Octovanadate of sodium, 335. 

Octovanadate of thallium, 329. 

CEuanthol, action of potash on, 58. 

(Enanthylates, metallic, 1078. 

CEuanthylic acid, 617. 

(Enanthylic add, history of, 1073. 

(Enanthylic add obtained by oxidation 
of the alcohol derived mm ethyl- 
amyl, 315. 
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CEnanthylic acid, preparation of, 1075. 

CEnanthylic acid, properties of, 1076. 

Oetetlnl-tctrasilicic ether, 746. 

Oil baths in the aniline manufacture, 
208. 

Oil-cake of the cocoa-nut, 87. 

Oil of lemon, 1226. 

Oil of lemon, discrimination of pressed 
and distUl^, 1058. 

Oil of Homan chamomile, 1226. 

Oil, Tolatile, from the fruit of JPastinaca 
satha^ 642. 

Oil Tolatile, of poplar buds, 1237. 

Oils, essential. See Oils, Volatile. 

Oils, fatty, determination of free acid in, 
411. 

Oils, fatty, of the vegetable kingdom, 
properties of, and means of examining 
and detecting, 945. 

Oils, lubricating, especiallv rosin-oil, 
1175. 

Oils, volatile, adulteration of, irith tur- 
pentine oil, and its detection by means 
of alcohol, 1058. 

Oils, volatile, detection of alcohol in, 
532. 

Oils, volatile, detection of crater in, 
296. 

Old Sulphur Wdl, Harrogate, monthly 
analytical examinations of, 1090. 

Oleate of mercury and morphine, 610. 

Oleates, mctallic]i solubility of, in gly- 
cerin, 875. 

Oligocl^ from the Ural, 239. 

from Wilmington, DelaTrare, 149. 

Olive-cakes, composition of, 403. 

Olivine and serpentine of Snarum, 607. 

Optical saccharometer, 829. 

Omnge-pcel oil, proximate constituents 
of, 552. 

Orcins, contributions to the history of 
the, 752. 

Orcins, iodo-derivatives of the, 275. 

Ore-reducing process for the production 
of cast steel, 661. 

Orgau-sdbumin, 285. 

Organic acids, action of metallic sulpho- 
eyanates on the salts of, 363. 

Oigauic acids, new series of, 72. 

Organic bodies, changes in the position 
of hydrogen-atoms on the carbon- 
skeleton of, 152. 

circularly polarising, synthe- 
sis of, 743. 

action of the copper-zmc 

couple on, 445. 

— action of heated lead oxide 

on, 1135. 

determination of nitrogen in, 

5 ^ 2 . 

■■ — — — boiling points of homologous, 


Organic bodies, new, and new modes of 
ipreparing them, 362. 

preservation of, 763. 

Organism, animal, experimental re- 
searches on the induenco of change in 
barometric pressure on the, 762. 

Ortho-amidophenol hydrochloride, ac- 
tion of aqueous chloiide of lime on an 
aqueous solution of, 280. 

Ortlioehlorotoluene-siilphonic acid, 1136. 

Orthoclase, aventurin, 248.^ 

Orthoformate, ethyho, reduction of, 48. 

Orthonitrophenolsulphonio acid, 757^ 
903. 

Orthosilicobenzoic ether, 1026. 

Orthosilicopropionic ether, 49. 

Orthovanadate of thallium, 325. 

Oxalate of erbium, 139. 

Oxalate cthylic, action of, on naphthyl- 
amine, 913. 

Oxalate of yttrium, 138. 

Oxalic add, action of, on the nitrates of 
calcium, potassium, and sodium, 79. 

action o:^ on polyatomic alco- 
hols, 1219. 

— ~ purification of, 376. 

Oxalin, 11^. 

Oxamide, products obtained by distilling, 
with sodium ethylate or potassiuin 
phenate, 124D. 

Oxen, new kind of calculus from, 398. 

Oxide, mercuric, decomposition of, by 
heat, 1098. 

Oxidising and reducing agents, experi- 
ments on, 1186. 

Oxyammonias, 284. 

Oxyazobenzene, derivatives of, 1027. 

Oxybenzoic acid, formation of, from 
chloroiiitroplienone melting at 41®, 72. 

Oxychloride of magnesium, 136. 

Oxychlorides of silicium, 746. 

Oxyeymene, 1030. 

Oxyoyinene from camphor, 1228. 

Oiydiphenyl, 749. 

Oxygen, action of electricity on, 348. 

Oxygen, affinity of, for chlorine, bromine, 
and iodine, 1188. 

affinity of bromine for, 1096. 

affinity of hydrogen for, 126. 

— amount of, dissolved in rain and 
river water, 740. 

contributions to the theoiy that it 

becomes active during slow oxidation, 

Oxygen dissolved in water, action of, on 
reducing i^ents, 840. 

Oxygen, estimation of, in decarbonised 
Bessemer iron, before addition of 
Spiegeleisen, 298. 

Oxygen, estimation of, in vitriol cham- 
ber-gases, 936, 1159. 

Oxygen, estimation of free, 88. 
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Oxygen, refraction-equivalent of, 460. 
Oxygen, remarks on Fudakowsky’s paper 
on active, 839. 

Oxygen, tliormoeheniieal determinations 
of the aflluities of, for sulpliui*, sele- 
nium, and tellurium, 1 190. 

Oxygen, volumetric estimation of free, 
936. 

Oxygen and hydroclilarie acid, mutual 
action of, on certain metallic bodies in 
producing a continuous stream of 
chlorine (Deacon’s process), 1103. 
Oxygen-compounds, table of, showing 
the total amount of oxygen they con- 
tain, and the oxygen ava^ble for com- 
bustion, ^^98. 

Oxyhydromucouic acid, 622. 
Oxyisonaphtlioic acid, 1138. 

Oxylopidene, 489. 

Oxyir^eie acid, preparation of, 377. 
Oxymaleic acid, preparation and pro- 
perties of, 1021. 
a-Oxynaphtlioic acid, 1138. 
Oxynitrobenzoic acid (/3), 178. 
Oxynitrodracylio acid, 178. 

Oxysulpliide of carbon, 350. 
Oxytrinitrazoxybenzene, 1028. 
Ozobenzene, 610. 

Ozone, absorption of, by water, 472. 
— action of, on alcohol, 864. 

action of, on pyrogaUic acid, 1031. 

— — application of concentrated, in 
organic chemistry, 610. 

behaviour of, to water, 1103. 

« decolorising power of concentrated, 

37. 

detection of, 938. 

new method of producing, 724. 

Ozouo and peroxide of hydrogen, 242. 


P. 

Pachymose, 283. 

Paint, permanent, for fire-proofing wood, 
307. 

Palladium, action of, on hydrocarbons, 
1214. 

Palladium charged with hydrogen, 
specific heat of, 112. 

Palladium-silver sulpho^alladate, 1197. 

Palmitic and stearic acids, Bock’s pro- 
cess for producing, 658. 

Papaverine, solubility of, in chloroform, 
535. 

Paper, method of rendering wood and 
other fibrous substances suitable for 
piilp to be Ubcd in the manufacture of, 
1069. 

Paiier, detection of arsenic in, 943. 

Paper and paperhangings, detection of 
arecuictU colours on, 1057. 


SOBJBOTS. 1335 

Papers road before the Chemical Society 
(Session 1872-73), 781, 

Pa}'er-pulp, couveraion of wood into, by 
chemical means, 308. 

Pambanic acid, 759. 

hydrate of, 759. 

preparation of, 283. 

synthesis of, 75. 

a-Parabromonitrotolueneaulplionie acid, 
887. 

iS-Parabromosulphobenzoic acid, 887. 

jS-Parabromotolucnesulphonic acid, 886. 

Paraeamphoric acid, 1038. 

Parachlorotoluene-sulphonates, 1136. 

Paracymene, 689. 

Poraifin and other materials for candle- 
making, black colour for, 205. 

Paraffin, estimation of, in stearin candles, 
1058. 

Paraffins, combined action of heat and 
pressure on the, 250. 

Parasites, vegetable, of broad, 85. 

Paratliionic acid from the mother-liquors 
of coralline, 278. 

Par.ixylene, action of benzyl chloride on, 
272. 

“ Parchment solution,** consisting of 
gutta-percha softened and extended in 
ether, 1276. 

Parsnep oil, 640. 

Paste, preparation of a good, adhesive 
and durable, 306. 

Paste from rice-starch, 1072. 

JPasthiaca aafieer, volatile oil of the fruit 
of, 640. 

Peacock copper ore from Vielm-Salm, 
Belgium, 1114. 

Peat-smoke ; is it injurious to vegeta- 
tion? 647. 

Pebbles from Iona, 19. 

FenicUtum glwacum^ growth of, in a 
saccharine liquid, 84. 

Pennine from Hympfisch^iling, 1114. 

Pciliabromorosorein, 502. 

Pcnlaclilorobenzcnes, 166, 490. 

Pepper, adulteration of, 3 173. 

Poppemiint oil, adulteration of, with 
oaslor oi] and alcohol, 1273. 

Pepsin, acceleration of coagulation by, 
186. 

Pepsin, and the digestion of fibrin with- 
out it, 761. 

Peptic action of the pyloric glands, 615. 

Perchlorate of yttrium, 137. 

Percliloromethiine, action of, on sodium 
ethylate, 167, 868. 

Peridote, artificial formation of, 40. 

Periodate of erbium, 139. 

Periodate of yttrium, 137. 

Periodic acid, basicity and constitution 
of, 393, 596. 

Periodic acid, heat of formation of, 1189, 
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Peritoneal fluid of Tarious flshesj 1150. 

Perlite, solTent action of gypsum on, 1202. 

Permanganate of potassium, action of, 
on mdk-sugar, 46. 

Peronskite, 857. 

Petroleum exploration in ChiliGia and 
America, 308. 

Petroleum, heptanes from, 319. 

Petroleum, mmeral oils, continuous 
distillation of, at constant lerela, and 
-vfrith fraction^ condensation, 660. 

Petroleum, nevr test for the inflamma- 
bility of, 632. 

Petroleum distillates, fluorescent rela- 
tions of certain hydrocarbons found in, 
235. 

Phenanthrene, 750, 895, 897, 892. 

reduction of, 896. 

^nthesis of, 633, 896. 

Phenaathrene-hydroquinone, 893. 

Phenanthrene-quinone, 892, 895, 898. 

Phenanthrene-sulphonic acid, 896. 

Phenates and alcoholates, action of, on 
amides, 1240. 

Phenol, Lex’s test for, with ammonia 
and bleadhing powder, 534. 

Phenol, pure, is it poisonous? 79. 

Phenol, new reaction of, 533. 

Phenol, testing of crude, 93. 

Phenol, use of, in leather dressing, 206. 

Phenol and aniline, action of chlonne on 
a mixture of, 1147. 

Phenol and creasote, distinction between, 
193. 

Phenol and potash, action on dinitro- 

chloxobenzene, 1026. 

Phenolcyanine, 1041. 

Phenolparasulphonic acid, action of 
phosphorus peutachloiide on, 1239. 

Phenols, 751. 

Plienols, compounds of, with aldehydes, 
501. 

Phenols, chloro-, nitro-, and chloro- 
nitio-, constitution of, ^3. 

Phenoquinone and siinilar compounds, 
172. 

Phenyl cyanide, conrersion of, into 
phenylBulphoearbamide, 908. 

Phenylallyl, synthesis of, 1029. 

Phenylamine mucate, 163. 

Phenylaxnines, di- and tri-, formation of, 
by the action of bromobenzene on 
aniline, 73. 

Phenyl-benzoic aci^ 893. 

Phenyl-benzoic acid, formation of di- 
phenylene ketone from, 750. 

Phenyl-bem^l ketone, 1037. 

Phenyl-butylene, synthesis of, 499. 

Phenyl-cipyl ketone, 1036. 

Phenyl-mibeiizamide, 758. 

Ph^yl-disulphonic acid fln>in themother- 
liquan of ooralluie!, 279. 


Phen:(lene-diamine, 640. 

Phemlene-diamine (para), 167. 

Phenylmucamide, 164. 

Plienyl-naplithyl ketones, 1035. 

Phenyl-propiolic acid, 636. 

Phenyl-propyl alcohol, 899. 

Phenyl-propyl ketone, oxidation of, 
1087. 

Phenyl-pyrrol, 164. 

Phenyl-s^phocarbimide, action of ben- 
zoic acid on, 758. 

Phenjl-sulphocarbimide, desulphuration 
of, 909. 

Phenylsulphonic acid from the mother- 
liquors of coralline, 279. 

Phenyltolyl ketone, 1035. 

Phenyltrichlonde of silicium, 1026. 

Phenyl-urethane, isobutylic, 266. 

Phloroglucin, sulphuretted tannic add 
from, 507. 

Phosphate of caldum, neutral, 353. 

Phosphate, monocalcic, hygroscopic cha- 
racter of, 1201. 

Phosphate, tricalcic, decomposition of, 
by water, 983. 

Phosphates, effect of artifldal addition 
of, to the food of lambs, 1153. 

^sixmlability of, 766. 

assimiJation of, by barley, 87. 

Phosphates, alkaline, relation o^ to 
alkali-albuminate, 187. 

Phosphates, bone-, constituents of, 354. 

Phosphates of erbium, 139. 

Phosphates, natural, methods of analys- 
ing, 1260. 

Phosphates of the Lot district, probable 
origin of, 609. 

Phosphates of yttrium, 138. 

Phosphates and arsenates, mmeral, 101. 

Phosphenyl chloiide, 1148. 

Phosphide tiiiervous, 826. 

Phosphides, production of, by decom- 
posirion of hypophos^ites, 12. 

Phosphine, decomposition of, by the 
silent d^tne discharge, 1093. 

Phosphines, formation of, with the aid 
of reduction processes, 883. • 

Phosphines of the propyl, butyl and 
amyl series, 882. 

Phosphinic acids, 883. 

Phosphites, reduemg power of, 13. 

PhoE^onium iodide, spontaneously in- 
flammable hydrogen phosphide from, 
601. 

Phosphonium iodide, preparation of, 
842. 

Phosphorescent substances, 949. 

Phosphorescent uranium-compounds, 
andysis of the light of, 25. 

Phosphoretted hy&ogen, evolution oj^ 
in the decomposition of hypophos- 
phites, 2, 12. 
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Pliosphoretted hydrogen, spectrum of, | 
340. I 

Phosphoric add, amount of, in coal 
ashes, 1036. 

Phosphoric add, estimatiou of, 942. 

Phosphoric acid, estimation of, in Baker 
Island guano and in other similar 
guanos, 1160. 

Phosphoric add, estimation of, as uranic 
phosphate, 942. 

Phosphoric acid, different methods of 
estimating, in presence of iron oxide, 
alumina, potash, and magnesia, 91. 

Phosphoric acid, presence of, m alkaline 
blood, 925. 

Phosphoric acid, proportion of, to nitro- 
gen in nulk, 518. 

Phosphoric acid, separation of, from 
moljbdic add, 1260. 

Phosphoric acid, separation of uranium 
oxide firom, 1260. 

Phosphoric acid, testing of, for phos- 
phorous acid, nitric acid, and arsenic, 
940. 

Phosphoric add, magnesia and lime, 
quick method of estimating, 294. 

Phosphoric chloride, action of, on 
liydrobensom and isohydrobcuzom, 
1140. 

Phosphoric chloride, action of, on sul- 
phochlorides, 134 

Phosphorite of Oarceres, lime-uronite in 
the, 1110. 

Phosphorous add, reducing power of, 
13. 

Phosphorus, action of, on alkaliae solu- 
tions of metalb, 244. 

allotropic, some compounds of, 

352. 

allotropio, modifications of, 599. 

analysis of commercial amorphous, 

89. 

— detection of, 1166. 

in toxicological researches, 

913. 

Phosphorus, chemical relation of, to 
turpentine-oil, and action of the hitter 
as an antidote in phosphorus poisouiiig, 
179. 

combinations of, with zinc and 

cadmium, 728. 

Mitseberlich's test for, 407. 

Phosphorus-bases, 284, 

Phosphorus-compounds, aromatic, 1148. 

Phosphorus penlachloride, action of, on 
plienolparasiilphonic add, 1239. 

Phosphorus pentachloride, action of, on 
sulphonie adds, 277. 

Phosphorus pentacbloi^e, vapour- 
density of, 726. 

Photochemical researches on the use of 
gases as developers, and on the in- 
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fluence of physical condition on sen- 
BLtivoneBB, 1169. 

Photographers’ dark room, testing of 
yellow glass for, 948. 

Photography, microscopic, 307. 
Photography, polychromic, 1267. 
Photography, references to papers on, 
424. 

Photolithography, improvements in, 
948. 

Phthalein of hydroquinone, 1234 
Phtholic acid, formation of, by oxidation 
of naphthoquinone, 1233. 

Phthalyl, the radical of phthaHc add, 
392. 

Physometer, a new instrument for de- 
termiiiing variable volumes of air and 
other gases, 349, 590. 

Physostigmiue, detection of, 94. 

action of, on the organism, 79. 

solubility of, in chloroform, 535. 

Piurate of acetyl, 1238. 

Picrotoxin, 641. 

detection of, in beer, 94. 

Pig-iron, analysis of, 408. 

Pinacolic alcohol, 488. 

Pinohne, 305. 

Piperidine, supposed isomeride of, ob- 
tained from the nitro-derivative 
of a member of the group CnIl 2 B, 
1025. 

Piperonylic add, 1143. 

Pitch from coal, composition and pro- 
perties of, 419. 

PivaUc acid, a new isomeride of valeric 
add, 1126. 

Plants, chemiced processes in, 79. 

^stribution of potash and soda 

in, 929. 

effect of various manures on 

diderant species of, 522. 

electricity of, 713. 

importance of access of oxygen to 

the roots of, 400. 

iufiuence of colotu^ed lights on as- 
similation by, 292. 

influence of the spectrum colours 

on the doeompobition of carbon diox- 
ide by, 400. 

new genus of, capable of precipitat- 
ing eulcium carbonate, 76^. 

part borne by chlorophyll in the 

assimilative action oi, 401. 

Plautb, aquatic, respiration of, 1232. 
Plasma albumin, 2b5. 

Platinocyanide of erbium, 139. 
Platinocyanida of yttrium, 138. 
Platinum, action of, on hydrocarbons, 
1214 

fusion of, in a small wiud fur- 
nace, 477. 

galvanic polarisation of, 163. 
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Platmnm-black, |)reparation of. 111. 

Poisons, vegetable, chloroform as a aol- 
vent and means of separation for, in 
forensic investigations, 412. 

Polarisation, determination of the 
amount of juice in beet, by means of, 
1262. 

Polarisation of platinum, galvanic, 463. 

Polarisation of sugar-solutions, influence 
of alimiinium sulphate and lead ace- 
tate on the, 92. 

Polishing paste for rrooden furniture, 
960. 

Poplar buds, essential oil of, 1237. 

Poppy oil, bleaching of, 100. 

Porcelain, cement for, 97. 

Potamogetons, precipitation of calcium 
carbonate by, 765. 

Potash, preparation of, potassium 
sulphide, 414. 

Potash, process for precipitating in the 
form of alum, from colours intended 
for roller printing, 950. 

Potash and soda., distribution of, in 
plants, 929. 

Potash, soda, &c., recovery of, from soap- 
vtater, 415. 

Potassio-ferrous sulphate, 246. 

Potassio-glucinic smphates, 1004. 

Potassium, vapour-deut>it^ of, 926. 

Potassium borofluoride, 39. 

PoTUbsium bromide, testing of, for iodine 
and clilorine in, 528. 

Potassium bromide, detection and esti- 
mation of, in potassium iodide, 527, 
528. 

Potassium bromide, preparation of pure, 
135. 

Potassium bromide, tebting of, 191. 

Potassium chloride and sugar, compound 
of, 611. 

Potasbiom ferrh^yanide, preparation of, 
380. 

Potassium hydrate, preparation of^ 47 1. 

Potassium hydrate and viator, heat dis- 
engaged in the reaction between, 
999. 

Potassium iodato, behaviour of, in the 
animal organism, 398. 

Potassium iodide, testing of, for iodate, 
191. 

Potassium ocnanthylate, 1078. 

Potassium sulphate, use of, as a flux for 
. metallic sulphides and analogous com- 
pounds, 89. 

Potassium sulphydrate, action of, on 
aromatic nitrils, 1241. 

Pota'^sium salts of acetic and triehlora- 
eetic acid, heat developed during the 
formation of the, 1100. 

Potassium salts, behaviour of, in the 
huioaa body» 1042. 


Potassium salts, eflect of, on the growth 
of potatoeb, 1255. 

Potatoes, inorganic constituents of sound 
and diseased, 930. 

Potatoes, effect of potassium salts on the 
growth of, 1255. 

Powders, action of electricity on, 1094. 

Precipitates, washing of gelatinous, 527. 

Precipitation process of iron smelting, 
669. 

Precious metals, extraction of, from 
copper pyrites, 97. 

Prehnitie anhydride, 765. 

Pressure, influence of reduced atmo- 
spheric, on alcoholic fermentation, 
973. 

Pressure-regulator, 349. 

Prince Bupert’s drops and the annealing 
of glass, 723. 

Printing colour, cheap, for aniline 
colours on cotton, 308. 

Propargyl compounds, 1123. 

Propenediamine, 881. 

Propionic acid, dibromopropionic acid 
from, 1018. 

preparation of, from carbon 

oxide, 615. 

— — preparation of, from lactic 

acid, 54. 

preparation of, by oxidation 

of propyl alcohol, and properties of, 
615. 

Propyl alcohol, normal, derivatives of, 
1118. 

Propyl allophanate, 872. 

Propyl compounds, 44. 

Propjl derivatives, 365, 871. 

Propjl iodide, normal, action of the 
dry coppor-zinc couple on, 966. 

Propyl iodide, normal, and water or 
alcohol, action of the copper-zinc 
couple on, 968. 

Propyl iodides, action of the copper- 
zinc conplc on, 961. 

Propyl sulphide, 365. 

Propyl valerate, density, boiling point, 
and rotatory power of, 1017. 

Propyl-disulphocarbonic acid, normal, 
1118. 

Prop>lene bromide, preparation of, 
487. 

Propyl ne cliloridcs, 1016. 

Propylenic hydrocarbons, 486. 

Propj 1-phenyl ketone, oxidation of, 
1037. 

Protocatechuic aldehyde, formation of, 
1143. 

Protoplasmic life, power of certain sub- 
stances to prevent the development of, , 

Prussic acid, detection of, 1168. Sco 
also Hydrocyaxdc'Acid. 
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Pseudocumenes, diuitrO', 888. 
PseadoiBop;(rine, 512. 

Pseudomorpliosis of garnet into mica, 
and of angite into Me, 356. 
PBcndotoluidine, deriyatives of, 912. ^ 
Pseudotoluidineandtoluidine, separation 
of, 911. 

Ptyalin, acedoration of coagidation bj, 
186. 

Puclierite, 253. 

Pueherite from Sebneeberg, crystalline 
forms of, 1011. 

Pulmonary tissue, nutrition of, in beedth 
and when affected by disease from 
plitliisis, 186. 

Purple of the ancients, 657. 

Purple of Cassius, G04. 

Purpurates, 75. 

Putrefaction, 763. 

Putrefaction, power of certain substances 
to prevent, 403. 

Piitre&ction, relation of bacteria to, 
406. 

Pyloric glands, peptic action of, 516. j 
Pyridine, crysMline form of elhylene- 
platino-cliloride of, 471. 

Pyridine obtained by the action of heat 
on morphine derivatives, 1085. 

Pyrites, source of error in tlie estimation 
of, 531. 

Pyrites, roasting of, 956. 

Pyrites, estunation of sulphur in, 530. 
PyrocatechM constitution of, 387. 
Pyrocatechm, formation of, in leaves in 
autumn, 1049. 

Pyroeatecliin and organic adds, simul- 
taneous formation of, from grape- 
sugar, 1050. 

Pyroehlore, 479. 
l^rogallate of lead, 702. 

PyrogoUic acid, action of iodic ooid on, 
1239. 

— action of iron salts on, 1259. 

action of ozone upon, 1031. 

— reaction of, witli quinono, 172. 

Pyrogalloquinone, 172, 

Pypomellitate, methylic, 756. 

Pyrometer, acoustic, 591. 

Pyrometer, calometric, for the determi- 
nation of liigh temperatures, 1191. 

Pyromucic acid, 621. 

Pyrophosphates, production of, by de- 
composition of hypophosphites, 12. 
Pyroracemie acid, 1128. 

new add from, 1221, 

action of phosphoric chloride 

on, 1221. 

Pyroracemie ethers, 377. 

Pyrovauadate of thMium, 326. 

Pyroxene, artificial formation of, 40. 
Pyrrol-red, formation of, from pyromude 
acid, 624 


Pyrology, or fire analysis, 537. 
Pyruvic acid, reactions of, 495. 


Q- 

Quartz, fibrous, from South Africa, a 
pseudomorph after crocidolite, 730, 
1209. 

Quartz formed by volcanic sublimation, 
251. 

Quartz-crystals from the WalKs, 857. 

Quartzite, limestone, and assodoted 
rocks of Great Barrington, Massa- 
chusetts, 257. 

Quercite-sulphuric acid, and a sugar dif- 
ferent from quercite derived there- 
from, 166. 

Quick matches, red, preparation of, from 
gun-cotton, 956. 

Quinazorin, 123. 

Quinhydrone, composition of, 172. 

Quinhydrone, constitution of, 888. 

Quinic acid, physiolo^cal action of, 398. 

Quinine, action of, in restraining the 
ozonising power of blood and of 
hffiinoglobm, 288. 

detection of morphine in, 535. 

influence of crystalline and amoi> 

phous, on the wliite blood-corpuscles 
and on the formation of pus, 647. 

removal of nitrogen fi’om, 1041. 

testing of, 410. 

Qiiiuine meconate, 1148. 

Quinine and quinidino, solubility of, in 
chloroform, 535. 

Quinone, constitution of, 897. 

Quinoiie, reaction of, with pyrogollic 
acid, 172. 

Quinone anilide, 173. 

Quinone>, behaviour of, when heated 
with soda-lime, 635. 


B. 

Baccmic acid, conversion of dextrotar- 
taric acid into, 166. 

Bacemic acid and inactive tartaric acid, 
reciprocal transformation of, 270. 

Bax3e oil, bleaching of, 100. 

Bed colouring of ivory, gelatin, featlicrs, 
&c., 423. 

Bed, deep, on cotton with “ rouge de 
Toumai,” 423. 

Beducing and oxidising agents, experi- 
ments on, 1186. 

Befraction-equivalcnts of carbon, hydro- 
gen, and oxygen, 460. 

Belraction-mdices of the Bulx)hurcttod 
substitution-products of the c*arbouic 
ethers, 620. 
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Be&actiTe powers of saline solutions, 
modular jiropcirties of, 460. 

Beptiles, chemical conatituents of the 
eggs of, 924. 

Residues obtamed in remoTing the fat 
from wool by Chaudei’s piticess, 
utilisation of the, 1273. 

Besordn &om Brazil-wood extract, 
S99. 

Besorcin, constitution of, 387. 

Besorcin, mono-iodated. 275. 

Besorcin, pentabrominated. 502., 

Bespiration of aquatic plants, 1252. 

Bespiration of beet-rout, lOoO. 

Bespiration of fishes, 929. 

Bespiration of &ogs, 1154. 

Bespiration of land-plants, 1019. 

Bespiration in the lungs, 929. 

Bespiratory combustion, 898. 

M&amnus Fran^ula, frangulin from, 
503. 

Bittingerite, 852. 

Biver mud, analysis of, 1214. 

Bochs, characters of the crust produced 
upon terrestrial, by atmospheric 
agency, compared with the black coat- 
ing of certain meteorites, 141. 

Bocks, decomposition of, by gypsum, 

1202. 

Bocks, Tolcanie, remarks on the minerals 
inclobed in, 739. 

Bonion chamomile, oil of, 1226. 

Bosa, a new anilme colour, 207. 

Busamhne, Brunmg's new method of 
mauuiacturing, 959. 

Bosaniline, decomposition of, by \rater. 
1241. 

Bosaniline, manufacture of, 658. 

Bosaniline, nolet deriratiTes of, 913, 

Boan-od, 304, 1175. 

Bosin-oil soap, preparation of. 305. 

Bosolate of calcium, accidental formation 
of. 275. 

BosoUc acid, 434, 902. 

Botating furnace for the bmeltmg of 
iron and steel, 668, 674. 

Souge de Tournai, deep red on cotton 
with, 423. 

Bubidium, preparation of, from beet- 
root abh, 474. 


S. 

Sabadilline, solubility of, in chloroform, 
535. 

&couarate of caldom, monobasic, 876. 
Saoehaiifymg ferment of the blood, 
1245. 

Saccharine matter contmned in mush- 
rooms, 759. 

Saochaiometer, optical, 829. 


St. John’s bread, butyric acid from, 
374. 

Saiicylanilide hydrocyanide, 907. 

Sahc^lic acid, amiide of, 906. 

nitranilide of, 907. 

toliudide of, 907. 

Salicylic aldehyde, action of ammonia 
and hydrocyanic acid on, 908. 

Salicylic aldehyde, denvatiyes of, 907. 

Salicyl-pai'amtranilide, 907. 

Saline mixtureB, solubility of, 1101, 

1102. 

Salme solutions. See Solutions. 

Salii a, indications of a nitrite in, 
536. 

Saliia, detection of sulphocyanogen in, 
536. 

Salt, common, its importance in the 
animal organism, 1042. 

Salt earth mom the primeyal forest of 
Brazil, analysis of, 483. 

Sail manufacture, 413. 

Salt-spring m Huel Seaton Mine, com- 
position and origin of the waters of a, 
8o7. 

Salts, the alkalinity or acidity of certain, 
as indicated by their reaction with 
test-paper, 1159. 

Salts, action of heat on solutions of 
hydrated, 34. 

Salts, coercive action of, on water, 
129. 

Salts, state of, in solution, 85, 236. 

Salts, metalhc, influence of, on the 
growth of Aspergillus niger, 648. 

Saits, metallic, reactions of yarious, 
845. 

Sdutonates, 1230. 

Sontonic acid, action of nascent hydro- 
gvn on, 1231. 

formation of, from santonin, 

1229. 

Santonin, 1G2, 1229. 

Santonin bromide, 1231. 

Santonites, 1231. 

Santonol, Hquid, 162. 

Sap, pressure of, in tlie vine, 293. 

Sapinda Saponaria^ butyno acid in the 
fruit of, 375. 

“ Schot-brod,” 424. 

Sea-water, gases contained in, 860. 

Selcnate of gluciuum, 1004. 

Selenate of yttrium, 138. 

Selenic acid and seloiiates, 725. 

Selenite of erbium, 139. 

Selemte of gluciuum, 1004. 

Selenite of yttrium, 138. 

Selgmum, action of light on the elec- 
tri^ resistance of, ^8. 

Selenium, thermochemical determina- 
tion of the affinity of oxygen for, 
1191. 
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Serpentine, ^35, 1010. 

Serpentine and olivine of Snarum, 607. 

Shark, cartilage of the, 1243. 

Sheep of various ages, assimilation by, 
619. 

Sheep, feeding experiments with, 519. 

Shoddy, testing of, 1168. 

Siemen’s-Martin process for the produc- 
tion of cast steel, 661. 

Signal fireworks, mixtures for, 1068. 

“ Silber-light,” 1273. 

Silica, solubility of, in aqueous am- 
monia, 473. 

Silica and some analogous oxides, action 
of, on sodium carbonate at high 
temperatures, 135, 243. 

Silicate of sodium, antiseptic properties 
and physiological action of, 85, 294, 
400. 

Silido add, amorphous, 243. 

Silicic add, hydrated, 351. 

Silicic ether and its derivatives, reduc- 
tion-products of, 49. 

Silicic mercaptan, 53. 

Silidum, aromatic compounds contain- 
ing, 1026. 

Silidum, conditions necessary for the 
inanufiicture of iron highly impreg- 
nated with, in a blast-furnace, 1067. 

Silidum chloride, reactions of, 351. 

Silidum chlorobromide, 53. 

Silidum metliyl-ether, action of zinc- 
ethyl on, 488. 

Silidum 0x3 chlorides, 746. 

Silicium phcnyltrichloride, 1026. 

Silicium trichlorobromide, 54. 

Silico-acetic anhydride, 52. 

Silico-alumiiiato of manganese coiiiaiiiing 
vanadium, 355. 

Silicobenzoic anhydride, 1026. 

Silico-diethyl chloride and o.xidc, 49, 50. 

Silicofiuoride of sodium, preparation of, 
and use of, in volumetric analysib, 
406. 

Silico-heptyl compounds, 51, 62. 

Silieo-hoptyl other, 50. 

Silicolate of sodium, 51. 

Silic'on. See Silicium. 

Sdicon-cthyl trichloride, 49. 

Sihcopropionic add, 49. 

Sili(*opropiouic ethers, 871. 

Silico-triethyl ether, 50. 

Silk, use of molybdic add for the bliu 
colouring of, 306. 

Silver, method of extracting, in Mexico, 
416. 

Silver, obtaining, by amalgamation, in 
Chile, 1172. 

Silver, easy method of cleaning, 1072. 

Silver, quick reductiou of, from old 
solutions, by means of phosphorus, 
2^43. 

VOIi. XXVI. 


Silver, predpitation of, by copper, 
1007. 

Silver, presence of, in commercial sub- 
nitrate of bismuth, 808. 

Silver-amalgam, native, 356. 

Silver chloride, separation of gold from, 
728. 

Silver chloride, an instance of the 
stability of, in sunlight, 845. 

Silver nitrate, action of, on cane-stigar, 
46. 

Sdvor nitrate and nitric acid, action of, 
on certain morphine and coddne de- 
rivatives, 1087. 

Silver oenanthylate, 1080. 

Silver-paUadiam snlphopalladate, 1197. 

SUver vanadate (/^) ociovanadate, 
836. 

Silver salts, application of the reduction 
of, to the reproduction of designs, 
537. 

Silver salts, sensibility of haloid, under 
alkaline development, 948. 

Silver salts, reaction of, with barium 
hypophosphite, 13. 

Silver salts, reaction of, with phospho- 
rous acid, 13. 

Silver salts, ammoniacal, 1106. 

Silvering of glass, 419. 

Simplification of Scheibler’s apparatus 
for estimating the refining value of 
raw sugar, 1060. 

Siphon, a new, 835. 

Size containing tannic add, use of, for 
fixing aniline colours, 1276. 

Skin, human, quantity of carbonic add 
excreted by, 397. 

Slags for blast-furnaces, various uses for, 
656. 

Smoko from the Freiberg works, influ- 
ence of, on the neighbouring vegeta- 
tion and the health of doiuestiu ani- 
mals, 1155. 

Soap (robln oil), preparation of, 305. 

Soaps, analysis of, 195. 

Soap-water, i»ecovepy of x>otu8h, soda, 
&c., from, 415. 

Soda, new process in the preparation of 
caustic, 414. 

Soda, caustic, separation of, into por- 
tions of difPereut strengths on pass- 
ing from the solid to the fused state, 
949. 

Soda used for glass-uidkiug, Glauber’s 
salt in, 538. 

Soda, preparation of, from sodium sul- 
plude, 414. 

Soda and potash, distribution of, in 
plants, 929. 

Soda, potash, &c., recovery of, from 
soap-water, 415. 

Soda- waste, composition of tlie liquors 
4 V 
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obtained by tbe oxidation and lixma- 
tion of, in the recoyery of eiUphup 
there&om, 197. 

Sodio-glucinic sulphate, 1004. 

SoiUuin, action of, on chloiinated nitro- 
compounds, 16S. 

Sodium, causes of the loss of, in the 
manufacture of soda, by Leblanc’s pro- 
cess, 196. 

Sodium aluminate, use of, in calico- 
printing, 1271. 

Sowum am^gam, action of, on dinitro* 
heptylic add, 1019. 

Sodium carbonate, action of silica and 
analogous oxides of, 135. 

Sodium chloride, importance of, in the 
animal organism, 1042. 

Sodium ethylate, constitution of, 44. 

Sodium formate, action of, on benzoic 
acid, 123H. 

Sodium hydrate, preparation o^ 474. 

Sodium hydrate and water, heat dis- 
engaged m the reaction between, 999. 

Sodium hypophosphite, 2. 

Sodium monochromatic light, use of, to 
distinguish the changes of colour in 
alkalimetiy, 935. 

Sodium cenanthylate, 1078. 

Sodium silicate, azdiseptic properties 
and physiological action of, 400. 

Sodium silicofluoride, 406. 

Sodium sulphide, formation of, by the 
action of hydrogen sulphide on 
sodium chloride at high tempera- 
tures, 431, 456. 

Sodium sulphide, action of, on glycerin, 

868 . 

Sodium Tonadate (jS), or oetoTOUo- 
date, 335. 

Soil of Himich, amount of carbon di- 
oxide in the air of, 361. 

Soil (salt earth) from the primeval forest 
ol Bitizil, analyhis of, 183. 

Soil-anidvses and their utility, 298. 

Soils, inemse of fertility of, by gypsum, 

1202. 

Soils, estimation of manganese in, 193. 

Smls, nitrates in, 1198. 

Solanine, insolubility of, in chloroform, 
535. 

Solmine in Solatinai Lifcopetstcum, 918. 

Solanine, tests for, 12Gk 

Solar spectrum, experimental researches 
on the, 340. 

Solfatara of Pnzzuoli, stalagmilic for- 
mations of the, 478. 

Solidif^g points of fats, 237. 

Solubility estimations in general, 410. 

Solution, state of salts in, 35, 236. 

Solution, of various solid. liquid, and 
aeriform substances in water, thermo- 
chemical reaearehes on the, 1101. 


Solutions, alkaline, constitution of, 1098. 
Solutions of hydrated salts, action of 
heat on, 34. 

Solutions, molecular volume of, 7l 5 
Solutions, saline, constitution of, 1096 

force of mystalliae dissoma^ 

tion in, 31. 

modular properties of re- 
fractive powers of, 460. 

statics of, 468. 

transpiiulion of, 468. 

Solutions, saturated and unsaturated, 
470. 

Solutions, supersaturated, 469. 

causes of crystallisation in, 

472. 

supposed action of liquid 

films on, 720. 

action of solid bodies on, 

347. 

Solutions supersaturated with gases, ac- 
tion of solid bodies on, 590. 

Solvents, influence of inactive, on the 
specific rotatoiy power of active sub- 
stances, 461. 

Soz:^nm, compobition of the seeds of 
two varictieB of, 402. 

Spa water. See Water. 

Specific gravity of liquids, easy and 
exact method of determining, 577- 
Specific heat. See Heat. 

Specific rotatory power of active siib- 
stanres, influence of inactive solvents 
on, 461. 

Spectra of ammonia and phosphoretted 
hydrogen, 340. 

Spectra of some cobalt-compounds in 
blow-pipe clieinistpy, 1161. 

Spectra of gases, eifeci of pressure on, 
996. 

Spectra of metals, 461. 

Spectral analysis, pccidiarities observod 
during researches on, 1257. 

Sjjcctrnl analysis, quantilaliye, 1253. 
Spectral anahsis and the speciro-sodio- 
meter, 934.* 

Speitral analj sis, with especial reference 
to the spectrum of the sun, 99 1. 
Spectral hnes of low temperature, 71 1. 
Spectral phenomena presented by dif- 
ferent solutions of chlorophyll, 906. 
Spectrum, distribution of chemical foree 
in the, 232. 

Speclrum of Bessemer fla*» e, 461. 
Spectrum of chlorophyll, 311 
Spectrum of chlorophyll, inBuenee of 
light of Tarious colours on the, 713. 
Spectrum of chlorophyll, modifications 
of, under the influence of alkalis, 5S2. 
Spectrum of erbium, 829. 

Spectrum of nitrogen, 340. 

Spectrum colours, influence of, on the 
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lecompo&ition of carbon dioxide by 
plants, 400. 

SpeisB, anal} sis of, 1261. 

Sphene from the Sibbruckalp, TtpoI, 

1011 . 

Spiegcleisen, 202. 

Spiegeleisen, action of> in the Bessemer 
process, 298. 

Spirit, crude, defuselation of, by wood- 
ehnrcoal, 303. 

Spirits, action of low temperatures on, 
1173. 

Siahlbmnnen at Homburg, analysis of 
the, 742. 

Stalagmitic formations of the Solfatara 
of Puzzuoh, 478. 

Standardising of adds, 123. 

Stannic chloride, preparation of, 1274. 

Stannopropyl compounds, 366. 

Stannous chloiide, heat evolved in the 
action of cliloiine on, 1095. 

Starch, action of nitrogen iodide on, 46. 

Starch, digestion of boiled, 395. 

Starch, inluence of, on the solubility of 
albumm, 919. 

Starch, separation of, from dextrin, 
394. 

Storch-pastc, prevention of mould in, 

100 . 

Staurolite, 854. 

Steam and air, condensation of a niix> 
ture of, upon cold surfrces, 1001. 

Stcam'hoilor explosion, miniature, 1002. 

Stearic and palmitic acids, Bock's pro- 
cess for producing, 658. 

Stearin, new process in tbe manufacture 
of, 1173. 

Stearin caudles, estimation of paraffin 
in, 1058. 

Stearopteno in the ilowers of Claudes 
fiiia reetijiom, 513. 

Steel, analysis of, 408. 

Steel, influence of acids on, 848. 

Steel, colorimetric estimation of com- 
bined carbon in, 295. 

Steel, coloiimctric method for tbe esti- 
mation of manganese in, 407. 

Steel, impurities of, 665. 

Steel, manganese in, 204. 

Steel, new process for tlie manufacture 
of, 418. 

Sted, solution of gases in, 729. 

Steel and iron, smelting of, 661. 

Steel, Bessemer, distribution of carbon 
in, 953. 

Steel, Mushet's, 20-3^ 956. 

Steel wire and graving tool steel, to pro- 
duce diamond Imrdness in, 418. 

Stilbene, crystalline form of, 383. 

Slflbene, formation of, 889. 

Stilbene group, now members of the, 
890. 


Stone, Bansome's new artiflciaJ, 116. 

Siorax, occurrence of benzyl alcohol in 
hquid, 65. 

Straw, djeing of, witli aniline-green, 305. 

Strontium dioxide, 812. 

Strontium hydrate, heat of fonnation of, 
1097. 

Strontium hypophosifliito, 7. 

Struvite, new bource of, 1107. 

Str} clmine, detection and separation 
of, in cheinico-legal investigations, 
194, 1265. 

Stryclimne, solubility of, in cnlor.form, 
535. 

Styrolene, formula of, 45. 

Subemte, dieOiyhc, synthesis of, 495. 

Subhydrate of mtnc acid, 173. 

Sucemate of erbium, 13&. 

Sucematc of }ltrium, 138. 

Succinic acid^ transflirmatijn of, into 
maleic acid, 1127. 

Succinic acid (dibromo-), action of bro- 
mme on, 621. 

Sucrocarbonates of lime, 612. 

Sugar, action of an alkaline capper solu- 
tion on cane-, and on mixtures of 
cane- and grape-, 193. 

action of crystallisable, on FcL- 

liug's solution, 206. 

action of silver nitrata on, 46. 

— estimation of, 1059. 

estimation o^ by Barrcswil'e 

method, 1060, 1164. 

estimation of the yield of pure 

from various raw beet-sugars, 296. 

oxidation of, in the arterial system, 

398. 

products of the distillation of, with 

lime, 490. 

reflniug of, and recovery of, from 

molasses by alcohol, 99. 

Sebor’s method of getting, from 

molasses, 1276. 

Sugar and potassium cMoridc, composi- 
tion of, 611. 

Sugar of beet, changes in, 659. 

Sugar, c^ane-, conversion oi^ into glucose 
by tbe action of light, 490. 

Sugar different from querdite, derived 
from quercite-bulphuric acid, 166. 

Sugar, raw, method of obtainmg com- 
parable results in the commercial 
valuation of, 298. 

Sugar, raw, simpliflcation of Scheibler’s 
apparatus for estimating the roflniug 
value of, 1060. 

Sugar, raw, of the tliird produce, and 
commercial analysis oi the saiu^ 
957. 

Sugars, researches on, 160. 

Sugars, copper-solutions for the cstiiua- 
Uou of, 410. 
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Sugar*beet, changes in, 297. 

Sugar-beet, estimation of juice in, 297. 
Sugar-beet, experiments on the cultiva- 
tion of, in the Campagna Koniana, 
1254. 

Sugar-beet, presence of arabic acid in, 
1124. 

Sugar-factory, processes for estimating 
the alkalimty of juice in the, 1060. 
Sugar-lime, as a solvent for glue, 306 
Sugar-solution&, action of yeast on, 46. 
influence of aluminium sul- 
phate and lead acetate on the polarisa- 
tion of, 92. 

Siiint, constitution of, 1219. 

Sulpliacetic acid, action of phosphorus 
pentachloride on, 1022. 

Sulphate of aluminium, testing of, 1162. 
Sulphate of ammonia, production of, 
^m nitrogenous waste, 1066. 

Sulphate of cadmium, action of a copper- 
c^mium couple on a solution of, 465. 
Sulphate of calcium, action of magnesium 
carbonate on, in the presence of com- 
mon salt, 475. 

Sulphate, ferrous, and its double salts, 
246. 

Sulphate of lead, estimation of, in com- 
mercial lead chromate, 1036. 

Sidphate of magnesium, cobaltiferous, 
1114. 

Sulphate of potassium, use of, as a flux 
for metalhc sulphides and analogous 
compounds, 89. 

Sulphate of yttrium, 137. 

Sulphates of the alkalis, conversion of, 
into the carbonates, tartrates, &c., in 
the moist way, 1003. 

Sulphates of the alkalis and alkaline 
earths, isomorphism of the anhydrous, 
217. 

Sulphates of erbium, 139. 

Sulphates of the ethylated derivatives of 
the cinchona all^oids, optical pro- 
perties, 1183. 

Sulphates of glueinum, 1003. 

Sulphates of yttrium, double, 138. 
Sulphide, Oi 4 HsS 2 , produced by dry 
distillation of chlorobenzyl sulphide, 
1032. 

Sulphide of carbon. See Carbon Sul- 
phide. 

Sulphide of potassium, action of, on 
various sidts, 845. 

Sulphide of propyl, 365. 

S\:^^ide of sodium, action of, on glycerin, 

Sulphide of sodium, formation of, by the 
action of hydrogen sulphide on sodium 
chloride at liigh temperatures, 456. 
Sulphides, action of BiupliUTons acid oif 
icoenily precipitated insoluble, 349. 


Sulphides, alkaline : changes which they 
undergo on dilution, 861. 

Sulphides of ammonium, action of copper 
on, 1105. 

Sulphite of erbium, 139. 

Sulphite of glueinum, 1004. 

Sulphite of yttrium. 138. 

Sulpho-adids, organic, preparation of, 

1021. 

Sulphobenzophenone, 276. 

Sulphobutyric acid, 747. 

Sulphocarbamic acid, derivatives of, 265, 
628. 

Sulphocarbimido, pKenylic, action of 
benzoic acid on, 758. 

Sulphoearbimides, 881. 

Sulphocarbimides and cyanides, aromatic, 
mutual convertibility of, 908. 

Sulphocarbonic ethers, 617. 

Sulphocorbonic ethers, isobutylic, 266. 

Sulphoclilorides, action of phosphoric 
cMoride on, 134. 

Sulphocyanate of ammonium, action of 
acetic anhydride on, 1224. 

Sulphocyanate of erbium, 139. 

Sulphocyanate of ethyl, 1224. 

Sulphocyanate of potassium, preparatlou 
of, 879. 

Sulphocyanate of yttrium, 138. 

Sulphocyauates, action of, on benzoic 
acid, 636. 

Sulphocyauates, metallic, action of, on 
metallic salts of organic acids, 363. 

Sulphocyauogeii, detection of, in saliia, 
536. 

Sulphodibromazobouzolic acid, 384. 

Sulphoform, 363. 

Sulphohydaiitoin, 1131. 

Sulpho-isonaphtlioio acid, 1138. 

Sulpliomoiphide, identical witli ieira- 
morphine sulphate, 222. 

Sulphonic acids, action of phosphoi’us 
pentnt'hloride on, 277. 

Sulphopalladate of silver and palladium, 
1197. 

Sulphophcnic acid, 284, 

Sulphoplatinate, tetraplatinous, 1108. 

a-Sulphoproiuonic acid, preparation of, 
873. 

Sulphopyruvic acid, reaction of, with 
bromine, 495. 

Sulpho-salts, new, 1197. 

Sulphostannate, tetraplatinous, 1107. 

Sulpho-urea, 1130, 1 131. 

Sulpho-nrea, benzoic, 1132. 

glycolyhc, 1181. 

Sulphovinates, action of water on, 869. 

Sulphur, absence of, in Spicgcleisen, 665. 

action of, on arsenic, ^3. 

affinity of hydrogen for, 126. 

conversion of, into sulpUnrettod 

hydrogen in a fermenting liquid, . 
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Sulphitr, crystalline forms of, 826. 

detection of, by tlie blowpipe, 

1160. 

— a generally applicable method of 
determining, 930. 

estimation of, in bile, 536. 

estimation of, in pyntes, 530. 

— new modes of action of, on organic 
compounds, 363. 

— removal of, from coke, 826. 

thermoehemical determination of 

the affinity of oxygen for, 1198. 

Sulphur and ammonia, removal of, from 
coal-gas by a continuous process, 
1270. 

Siilplmr and iodine, behaviour of, to 
inercmy, 176. 

Sulphur-acids, formation of, 720. 

Sulphur bromide, 823. 

Sulphur-compound in the ihennal waters 
of the Pyrenees, nature of the, 861. 

Sulphur dioxide, boiling-point of liquid, 
697. 

Sulphur-spring, action of a, on cast iron, 
1106. 

Sulphur-spring at Lostorf, in the Solo- 
tbrnm Tura, 7i3. 

Sulphur tetrachloride, existence and dis- 
sociation of, 182. 

Sulphur-ureas, aromatic, preparation o^ 
1241. 

Sulphmrettedchloroearbonio ethers, 1222. 

SuJpliurc^d hydrogen. See Hydrogen 

Sulphuretted springs of S. Tenera al 
Pozzo, at the eastern base of Etna, 
863. 

Sulphurettedsubstitation-productBof the 
carbonic ethers, indices of refraction 
of, 620. 

Sulphuretted waters of Eaux-Bonnes, 
influence of a limited supply of air on, 
861. 

Sulphuric odd, action of, on chloral, 
878. 

production of, by combustion 

of coal-gas, 986. 

— reduction of, by hydrogen, 

1002. 

Yolumeiric estimation of, 629. 

Sulphuric add manufacture, chemistry 
of, 638. 

— theory and practice of, 
413. 

Sulphuric anhydride, action of ethyl 
chloride on, 1216. 

Sulphurous add, 724 

action of, on recently predpi- 

tated insoluble sulpbides, 349. 

— — function of, when used for the 
saccharification and alcoholisation of 
grain, 304. 


Sulphurous impurity in coal-gas, 299. 

Sulphuryl chloride, production of, frOiU 
sulphuric anhydride and boron chlo- 
ride, 697. 

Sulphydrate of potassium, action of, on 
aromatic nitrils, 1241. 

Sun’s atmosphere, absorption of chemi- 
cally active mys in the, 712. 

Sunlight, chemical effidency of, 24. 

Sunspots, theory of, 838. 

Superphosphates, their adulterations and 
laluatiou, 530. 

Supersaturated solutions of lactates, 165. 

Supersaturation, i*osearcheb on, 470. 

Svnaphy (cohesion) of compound ethers, 
‘ &c., 687. 

Syngenite, 261. 

Syngenite, identity of kaluszite with, 
832. 


T. 

Tallow, to purify, and make generally 
nsefiil, 1071. 

Tannic acid, new reaction of, alkalis 
with, 96. 

iiae of size containing, for 

fixiing aniline colours, 1276. 

sulphuretted, fi*om phloro- 

gludn, 606. 

Tar from coal, composition and proper- 
ties of, 419. 

Tarconinm-thahium iodide, 476. 

Tartaric acid, formation of, from ethy- 
lene, 743. 

Tartaric acid, inactive, and racemic add, 
reciprocal transformation o^ 270. 

Tartrate of yttrium, 138. 

Tartrates of the alkalis, formation o^ 
from the sulphates in the moist way, 
1003. 

Taurocorbomic add, 1129. 

Taurooholic add, estimation of, in bile, 
636. 

Tea, influence of, on the excretion of 
urea, 1152. 

Tea, variations in the amount of urea 
excreted under the influence of, 1218. 

Tea-leaves, estimation of caffeine in, 411. 

TectoGhrysin, 1236, 1238. 

Tellurium mineral, a new, 989. 

Tellurium, native arsenio-sulphide of, 
occurring with arsenical iron pyrites, 
989. 

Tellurium ore of Nagyag iu Transyl- 
vania, working of the, 1003. 

Tdlurium, preparation of, 475. 

Tellurium, thermoehemical detorniina- 
tion of affinity of oxygen for, 1191. 

Tompe^tituro constants, 241. 

4 Y 2 
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Temperature, determination of degrees 
of, in absolute units, 465. 

Temperatupe-regulator for gas and lamp 
flames, 471. 

Terebene, 1137- 

Terebene, alleged synthesis of, 383. 

Terephthalic acid, formation of, by the 
action of sodium formate on benzoic 
acid, 123S. 

Tere^dithalic acid obtained by oxidation 
of oil of turpentine, lemon, &e., pro- 
bably deriyed from eymene pre-exist- 
ing in the oils, 552. 

Xerpene of nutmeg-oil, eymene &om the 
dibroiuido of, 693. 

Tei^nes, isomeric, and their derivatives, 
549, 686. 

Terrestrial rocks. See Eocks. 

Tertiary alcohol, new, and a method of 
preparing a series of tertiary alcohols, 
488. 

Tertiary butyl chloride from butylene, 
368. 

Test-paper, alkalinity or acidity of cer- 
tain salts and minerals, as indicated by 
the reactions witli, 1159. 

Tetra-base chlorinated, formed by the 
actionofhydrooUoricacidonmoiphme, 
218. 

Tetrabromadipic acid, 623. 

Tetrabromazoxybenzene, 385. 

Tetrabromide of carbon, formation of, 
from bromoform, 865, 1013. 

Tetrabromobutyric acid, formation of, 
from mucobToinic add, 625. 

Tetrabutylammonium iodide, 367. 

Tetiacetomannitan, 1124. 

Tetrachlorethyl oxide, 158. 

Tetrachloride of sulfur, existence and 
dissodation of, 132. 

Tetracodeine, product obtained from, by 
tbe action of silver nitrate and nitric 
add, loss. 

Tetradecavaikadate of thallium, 335. 

Tetmmethjlammonium, toxic effects of, 
763. 

Tetiamethyl-aniline from coal-tar, 912. 

Tetiamorpbine, physiological action of, 
224u 

Tetromoriliine, product obtained from, 
by the action of silver nitrate and 
nitric add, 1088. 

Tetzamoiphide identical with 

the sulpho-morphide of Laurent and 
Gerhardt, 222. 

Tetramylaxomonium, toxic effects of, 
763. 

Tetnunylphosphonium iodide, 883* 

Tetxa-nitrbdiphenylmethane, l70. 

Tetraplatinous sulphoplatinate, 1198. 

Tetrapilai^UB stilphostaimalie, 1197. 
Teivapodmmiip^^ or anisomieric body, 


formed by the action of zinc chloride 
on morphine, 212. 

Tetrapodimorphine, formation of, by the 
action ofliydrochloric addon morphine, 
215. 

Tetrapotetramorphme, 917. 

Tetinpropylammonium iodide and hy- 
drate, 119. 

Tetrcthylphosphonium-thallium iodide, 
476. 

Tetrethylsulphine-thaHium iodide, 476. 

Tetrisoproprlphospbonium iodide, 882. 

Textile flibncs, recognition of colours on, 
654. 

Thallio-mercnrio chloride, 476. 

Thallium, atomic w^ht of, 355. 

Thallium and vanadium, separation and 
estimation of, 324. 

Thallium compounds, 475. 

Thallium hypophosphite, 2. 

ThaUinm metayan^te or dodecavana- 
datc, 334. 

Thallium sulphate, decomposition which 
t^es place on adding, to a boiled 
solution of sodium pyrovanadatc, 331. 

Thallium vanadate, decomposition which 
takes place on adding, to sodium octo- 
vanadate, 331. 

Thallium vanadates, 323. 

iS-Thallium vanadate, 329. 

y-Thallium vanadate, 332. 

j-Thallium vanadate, or tetradccavana- 
date, 335. 

Thebamc, solubility of, in chloroform, 
535. 

Theobromine, solubility of, in chloro- 
form, 535. 

Thermal waters. See Waters. 

Thermo-anaUscr, experiments with the, 
526. 

Thermochemieal detmixiinationq of the 
afOinities of oxy^ for sulphur, solo- 
nium, and tellurium, 1190. 

Thermochemieal investigations: affinity 
of hydrogen for the non-motallio ele- 
ments, 126, 888. 

Thermochemieal researches on tho solu- 
tion of various solid, liquid, and aiiri- 
form substances in water, 1104. 

Thermodiffiision of gases, ^4. 

Thermo-electric battery, new fonn of 
Noe’s, 463. 

Thermometer for deep sea observations, 
591. 

Thermometers, determination of the true 
zero of, 129. 

Thermometers, injuries received by, 
during transport, 413. 

Thiamides, 909. 

Thioamylic add from tho mother-liquors 
of coralline, 278. 

Thiocarboxyl-pyruvio add, 75. 
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Thiociiminaniide, action of ixaseenl hydro- 
gen oil tlie iimJucL of the action of 
iodine on, 910. 

Thiocymene, 1030. 

Thiofip'uvic acid, 74. 

Thiosulphate of sodium (“hypo”), esti- 
mation of ferric oxide by, 1163. 

Thiuram-sulphide, 620. 

Tin, recovery of, from tinned iron plates, 
205. 

Tin-caps, so-called, for bottles, flasks, 
&o., 1172. 

Tinning, &c., of bra^s, copper, iron, &c., 
in the wet way, 955. 

Tin-plate cuttings, utilisation of, 308. 

Tissue cliange in the animal body after 
blood-letting, 64 1. 

Tissues, muscular and pulmonary, nutri- 
tion of, in health and when atfected 
by disease from plithisis, 186. 

Titanium chloride, combinations of, with 
ethers, 1015. 

Tobacco-smoko, nicotine in, 760. 

Tolane, formation of, by distillation of 
barium benzoate and sulphoeyanato, 
363. 

Toluene-dicarboxylio acid, 506. 

Tolucnedisulphonic acid, 505. 

Toluenes, chlorinated, 1135. 

Toluio tK?id, meta-, 376. 

Toluio acid (para-), preparation of, from 
solid tolui^ne, 902. 

Toluidine, action of chloracotyl chloride 
on, 911. 

Toluidine mucate, 165. 

Toluidine and pseudotoluidino, separa- 
tion of, 911. 

Tolyl cyauide, conversion of, into ditolyl- 
sulphocarbimide, 908, 

Tolyl-mucamide, 163. 

Tolyl-j)licnyl ketone, 1036, 

Tolyl-phenyl ketone, action of heated 
loait oxide on, 1135. 

Tolyl-sulpliocarbiniido, dosulphuration 
of, with copper dust, 902. 

Toxicological investigations, iinprovo- 
monls in, 1165. 

Trachyte, solvent action of gj-psuin on, 

1202. 

Tracing paper, 659. 

Transfoi'matioii, heat of, 998. 

Trees, influence of coal gas on the 
growth of, 647. 

Trees and slirubs, effect of coal gason,401. 

Triacotjl-anthrapurpurin, 430. 

Triacetyl-aurin, 41i0. 

Triainidobenzcne, constitution of, 230. 

Triamido-oroin, 752. 

Triamylphospliine oxide, 881. 

Tidbenzhydroxylamiue, crystalline form 
of, 585. 

Tribonzoyl-loucaxmn, 4l!l. 


Tribromadipio acid, 623. 

Tribroincthene clibromide, formation of, 
from mucobromic acid, 625. 

Tidbromodialdehyde, 4S7. 

Tiibutylamme, 367. 

Trioilcic phosphate, decoinposition of, 
by water, 983. 

Tricliloraeetal, 158. 

Triehloi*acetate of potassium, heat de- 
veloped during the formation of, 
1100 . 

Tricliloracctic acid and its salts, 715. 

Tricliloracotyl, oliloride, bromide, and 
iodide of, 7 15. 

Trichloretliylene cldoride, action of, on 
sodium ethylate, 867. 

Trichloride, silicopropionic, 49. 

Trichlorodimethylaniline, 279. 

Tricodeine, action of hydrochloric acid 
on, 226. 

Tricyanobenzoue, formation of, from 
dibromobeuzencsulphonie acid, 1113. 

Tridymito, 250. 

Tridymite imbedded in rock crystal, 

1012. 

Triethyl-silicoheptyl acetic ether, 51. 

Triethylsilicol, 51. 

Triferrous phosphide, 826. 

Tri-isobutylphosphine hydriodidc, 883. 

Tri-isopropjd phospliino, 882. 

TrimelJitic acid, 756. 

Trimellitic acid, formation of, by oxida- 
tion of coloj^hon^, 889. 

Trimothylacerac aexd, 48. 

Trimcthylacetio acid, preparation of, 

1020. 

Trimethylamine, action of, on chloral, 

878 . 

Trimethyl-anishetaine, 1146. 

Trimethyl-benzbetaine, 1146. 

Trimethyl-carbinol, 369, 873. 

Trimethyl-carbinol, preparation of, 1119. 

Trimothyl-othyl-formene, 43. 

Trimorphino, action of hydrocliloric acid 
on, 226. 

Trimorphino, physiological action of, 
224. 

Trinitrodibromazobenzene, 384. 

Trinitrodimethylaniline, 279. 

Trlnitronaphtb^ne, 1138. 

Trinitronaphtbalenes, 69. 

Trioxytrimtrazobenzene, 1028. 

Triphenylamine, formatbn of, by the 
action of bromobenzene on aniline, 
73. 

Triphenyl-benzene, 1036. 

Triphenyl-methone, 171. 

Tripropyl-binret, 1119. 

Tripscudotolyl-goanidine, 912, 

TrSgerite, ^6, 1109. 

TuM-hydrometers, new application of, 
131. 
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Turpentine, con^ ersion into cymene, 
6S9. 

Turpentine, detection of, in volatile oils, 
by means of alcohol, 1058. 

Tui^entine oil, chemical relation of, to 
phosphorus, and action of, as an anti*' 
dote in phosphoms-poisouing, 179. 

Turpentine oil, cymene from, 691, 700. 

TTfin-crvstals, contribution to the theory 

• of, 257. 

!I>pTohle, 108. 


IT. 

Ultramarine, 140. 

Ultnuuariue, composition of, 475. 

Ultrorviolet rays, direct visibility of, 
126. 

Unona odoratissima, essence 1149. 

tJramidodracylic acid, derivatives of, 
178. 

TJranite (lime-) in the phosphorite of 
Carceres, 1110. 

Ui’aniuin, atomic vrei^t ci, 247. 

Uranium, quantitative determination of, 
631. 

Uranium compounds, analysis of the 
light of phosphorescent, 2o. 

Uranium hypophosphite, 11. 

Uranium mica, arseniferous (zeuneriio), 
from Joachimsthal, 1010. 

Uranium minerals, 606, 1108. 

Uranium oxide, separation of, feom 
phosphoric acid, 1260. 

Uranospbeerite, 606, 1109. 

Uranospinite, 1109. 

Uranoi^ 1108. 

Urea, amount of, excreted, as influenced 
by tea and cofiee, 1152. 

detection of bromine in presence 

of, 190. 

new method for the estimation of, 

411. 

'—variations in the amount of, ex- 
creted under the influence of cafleine, 
coflee, and tea, 1248. 

Urea, chloiacetylic, 768. 

Urea, lactylic, fco. 

Urea, sulpho-, 1130, 113L 

Uric acid, estimation of, in diabetic 
uruxe, 536. 

Uric acid, estimation of, by Bunsen’s 
pocoss, 636. 

Uric acid group, researches in the, 
282. 

Uzinazy calculi, stractaraL comporition 
of, 517. 

Urine, ammonia in the, in health and in 
diaem, 616. 

a new oemstituent of, 1242. 


Urine, origiu of indican in, 516. 

Urine, diabetic, estimation of uric acid 
in, 536. 

Urine, physiological alcohol in human, 
399. 

Urine, presence of bile-acids in normal, 
928. 


V. 

Yaleral, action of sodium and of caustic 
potash on, 58. 

Vaieraldeliyde, action of ammonia ou, 
636. 

Talerate, normal ethylic, 368. 

Yalerianic or valeric acid, 55. 

Yaleric acid, new isomeride of (pivalic 
acid), 1126. 

Yalerio acid, preparation of, on the 
large scale, 874. 

Yalerio acid and ethers, density, boiling 
point, and rotatory power of, 1017. 

Yaleric ether, 367. 

Yfrieritrine, 1023. 

Yanadates of thallium, 323. 

Yanadic acid (meta-), 605. 

Yanadium in native silico-aluminato of 
nGuonganese irom Salm-Chflteau, Bel* 
gium, 353. 

Yanadium and thallium, separation and 
estimation of, 324. 

Yonadium-bronze, 605. 

Yapour blov^pe, alcoholic, 02, 

Yapours emitted at a given temperaturo 
by the same body in two difi'erent 
states, 838. 

Yapours, expansion of overheated, 242. 

Yapours held in suspensiou by gases, 
condensation of, 1194. 

Yarnish, duU, 1272. 

Yamish made from ebonite-cutiinfsa, 
308. 

Yegetable adds, formation of, in loaves 
in the autumn, 1049. 

Yegetable earth, nitrifleation of, 725. 

Yegetable life, influence of barometric 
pressure on the phenomena of, 
1250. 

Yegetable membranes, eudosmose of 
gases through, 1251. 

Yegetable parasites of bread, 85. 

Yegetable parchment, acederation of 
coagulation by, 186. 

Yegetables, estimation of manganese in, 
193. 

Yegetation, action of atmospheric nitro- 
gen on, 1048, 1154. 

Yeiatrine, solubiliiy of, in chloroform, 
635. 

Yesuvian, constitution of, 1107. 
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Veswius, coiaxx>sition of ashes 

1011 , 

Yibiations prohueed in the particles of 
bodies by the yibrations of the ether, 
24>2. 

Vine, action of the volcanic earth of the 
Solfatara of Fuzzuoli on diseases of 
the, 628. 

Vine, pressure of the sap in the, 293. 

Vine-leaves, constituents of, 933. 

Vines, ash of the wood of differently 
manured, 1253. 

Vinyl binmide, 45. 

Violet derivatives of rosaniline, 913. 

Violet dye for wool, 208. 

Violet de Paris, 910. 

Vitriol-chamber gases, estimation of 
oxygen in, 1159. 

Volcanic building stone, so-called, 932. 

Volcanic earth of the ^Ifatara of Puz- 
zuoli, action of, on diseases of the 
vine, 523. 

Volcanic energy, origin and cosmieal re- 
lations of, 362. 

Volcanic rocks, remarks on the minerals 
inclosed in, 739. 


w. 

Wa^gon-greaBe, preparation of patent, 

Wagnerito, 1207. 

■Walpurgin, 606, 1109. 

Waste products, utilisation of, as ma- 
nure, 1256. 

Water, action of, on tlie alkalis and 
alkaline earths, 1096. 

— action of, on lead, 1006. 

amount of oxygen dhsohed in rain 

and riicr, 710. 

coercive action of salts on, 129. 

— consumption of, by animals, 929. 

detection of, in essential oils, 296. 

heat evolved in the action of chlo- 
rine on, 1091. 

in electrolj ses is not decomposed 

by the current, 27. 

softening of, by boiling with lime, 

415. 

thermochemical researches on the 

solution of various solid, liquid, and 
auriform substances in, 1101. 

unusual amount of ammonia in a 

so-called “ Spa-,” 256. 

what constitutes i)ure ? 1065. 

WatT of the Harrogate Spas, monthly 
analyti(‘al examinations of, 1089. 

Wafer of the Elver Mahanuddy, analysis 
of, 229, 

Watcrof Mattigbad (Mattighofen, Upper 
Austria), andysis of, 1012. 


Water from the springs of Partenkir- 
ehen, 4S6. 

Water which supplies Versailles, insolu- 
bility of, 1066. 

Water and alcohol, detection of, in 
ether, 532. 

Water and hydracids, heat disengaged 
in the reaction between, 715. 

Water and the hydrates of potassium 
and sodium, heat disengaged in the 
reactions between, 999. * 

Water and methyl alcohol, specific heat 
and other physical characters of mix- 
tures of, 466. 

Water-air piimp, application of, to eva- 
poration, distillation, filtration, &c , 
in vaetio, 132 

Water-analysis, examination of the 
methods of, 945. 

Water-bath with sdLf-aoting draught, 
472. 

Water filters of moulded charcoal, 1268. 

Water-glass, use of, in building, 540. 

Waters of Oephalonia, analyses of the, 
741. 

Waters, drinking, value of carbon filters 
in purifying, 302. 

Waters, minei^, analysis of four, from 
Bad Ems, 484. ^ 

Waters, mineral, containing iron, 741. 

Waters, mineral, of Java, containing 
iodine, 741. 

Waters, mineral, of Mchadia in Hun- 
gary, 359. 

Waters, mineral, of Vichy and its neigh- 
bourhood, 859. 

Waters of a salt-spring in Huel Seaton 
Mine, composition and origin of, 857. 

Waters, spring-, estimation of the hard- 
ness of, 1054. 

Waters, buli^hurettcd, of Eaux-Bonne'^, 
influence of a limit ed supply of air 
on, 861. 

Watei 8, thermal, of Ihe Pyrenees, imi uro 
of the Bulphur-compound contained 
in the, 861. 

Watt. PS, well-, estimation of nitiic acid, 
in, by means of indigo, 1054. 

Water- qup])lv and town purification of 
Berlin, 1267. 

Wavellite, 110. 

Wax, adulteraUon of, with tallow, 655, 

Weeds, lufiiicnce of manures on, 934. 

Well-waters, estimation of nitnc acid in, 
by means of indigo-Bolution, 90. 

Wheatstone’s bridge, best arrangement 
of, for measuring a given resistance 
with a given galvanometer and bat- 
tery, 34S. 

Wliite lead, manufacture of, 1268. 

White lead, red coloration of, 658. 

White paint for met all io siir'aces, 205, 



